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arfefa srardt 31T T 3R AT STAPU
EReT SO URTSH thott 3Tett T RS g Y
fafast fawer S degget qUR e
el & JqECH ATt Ao LGRS
ifrar et
ol 146 BT
GECD st S BTAT & HweT
Pl 80 66 o 65
ar.fag.-uadt 40
TR 34 g Sfa 26
Fddara 0 Sggfad SHefa 7
e ¥7 F FHSR aif 8
T 146
160
140
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100
80
60
40
g | :
. FTI-THUT UTSaHH o BTAT
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Udhled Fluast ureasd
Tdhgd Fioast - 3R 2019
Sia fagm= A fag Aifas fagm
T faead e IoTereH T YT gHT T 31l I
AT PO § 31 TR ot e
CIECIEE] THTH WRGTST e o
i HIcaT & éﬂ'q@-qnam i
STJUHT ¢dT T TET Hed jnwﬂaqu
Ui Ted STRIATY TTfORTEY

g g

e eTRET &

W TaS IO Y9 ST HeElm 1aeyal
Indian Institute of Science Education & Research Tirupati

‘!_ l‘-_] _-l "'h
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oSt utsasA

Hio=sEt - AT 2019

—— STl vet v FHeR T
o] e 3rftgaT St ot ST 3R
3oy fRS EAGLE: oIee Fra
YOTHT 3T faraer &t
o s REIEIC

LT ATYAT TS oIl gTed

ST SAfet UTARTSL &

Shfa a9 3R ST M TETRII0T

T 70 ITeia e

CIREC TSI

HHIG el IR

fieast - e 2020
< R e R g2t vd Siefarg faam
Tft e Sy Herdia RLERERIE]
ST e 4R BT el Goll RESUE R
ST ST
e ot Sivet
STl AT
i.m = —
wrefta R fi @ st S fread

Indian Institute of Science Education & Research Tlrupa:i
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fioad) ik uhiga feast sl o faawor
dleadt AR - 2019 MvaEt GHad - 2020 UHIGd HwET - 2019

Y 12 6 10
afgaT 11 3 9

oo 23 9 19
faurmar fiast 3rT - 2019 figast SHad - 2020 Udhigha diu=st - 2019
Shg fagm 12 5 6
RINERCEIE] 4 2 8
TTfore 3 0 0
ifas fagm 4 0 5

gt Ud Serary fagm 0 2 0

T 23 9 19

Jagar deast 3rT - 2019 feast FHad - 2020

HTHIMMEIR-AT-SHARTB 6 1

Yol RAT-SI3RUS 3 1
SIEICI-SI3RUT 1 0
SUTR-SIuEe 1 0
REETEI) 1 0

ST IMETTLIR fawufa 1 6
SMEIATETHAS IR/ T8 0 1

Pl 23 9
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UIRE Sidqese TJUYT 37¢dr (2019-20)

Sfiq fagm=

2T, foasy gia

2T, IRIGHTT T

3T, sfieid &F

g1, mmued! afeddre]T
2T, IEIRA Yradowi!

ST, IS SRR 9T &

g1, Ay oigry

ST, WITd $HR Tl

ST, ST IRNF TS

21, gIOaT SR e
EIRE1IECIR ReR I aCarataal]
ST, FaTTeeT Aol

A faas

1. feaR ¥gt &

3. SR Sit

ST, QMETSIT §gHRTd Ui
ST, B HHR T

1. guftar v
2T, R g
ST, T 3 Y
Sl 3RS T
ST, MUTAATHY &
ST, AelTg OR9

o

ST, YUST gUT T
ST, ToIT Faear

ST, rfaeiia 1y
ST, ddg JdIS

ST, AftidhsT td
ST, Ay IuTeTd
uifas fagm

ST ydior it @

ST, AR TATST

ST, 30T HUR gaf

ST, Uad $HR WY

o1, gHd faaae
ANNA- g Tganfi-|
ST Ao A (Sha faam)

SYINTT-A
1. &Y ghadr (Sha fagm)

Sxg3iva-B
gt feaar o vat (Ramae fagm)

LELIEilysg

ST, AdTE Ra (kAT fagm )

3T, §Tfa9 $UR 3R (Sha fagm)
3T, MuTasr 4fd & (Sha fagm)
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IC R 3T¥ hHAT! HEEg

- g9 2019-20 & ST ITEITETHEIR fasufd 7 HRIUR argoT far

ULAfAS FHATN
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I

HTT-THUT UTSIHH, UTEIHH & Ugal IR IR |-V & faw ouft gt & gend uteass e axar 2
TAHITE TATY TR W I~Id UTEIHH &laT 8, TR V-VIII H Bl &Y o+ $ 3R gara & MR 3w
TSI &1 7 BT faded E1dT & | Thighd Nuas UTedsd & BT & T 3=Td UTedsdH THT- 8, ST8T 8T Udld
v STaLaHarail & R UTeaaH! &1 IHd & | $B 3Td TR & UTeasd Gvas! st & faw i ga €

qy 2019-20 T, IEIMETTSIR fawufad T A=YT 2019 T 11 ¢ Uteaehd! (Sfia fad -4, amg= fag -1, wfora
—2, Wifae faam - 4) 3R &1 2020 # 15 U UTswwHT (Sfia faAT -4, Tama+ faa -6, gedt vd STorary faam
~1, TIfOrd -3, Wifa® faATT - 1) B Y& T TTeaehd &1 fawdR a1 1 39 S1etmar, srguyad faaq= & e 8, &
U UTSIhH, STT AT | Td || T g3TeT IS o ATY & ThT TTAT 2T, 39 UHR HFYLR faa™ ud SuanT (Hiwaw)
PT A Te FAYTT & faaT T | ARG 2019 H TR UTSIehHT 1 TauT 85 ¢ 3R f&iT 2020 H108 B |

a1 &, 59 e o F UTeweh T T Ueh T A, HISYeR UTSTehH o ¥ fhaT T | & 3=7d UTewehH & Sit
e Bl & A fAwat o Sfega ufemr stk S ey vem axra &1 R 2020 #, divadt st sk afts
UhIdd TIuas! Bl & it 2 Hf3e & 7 gTeaddl (SHa faem -4, 3am= fag -1, aHfadt stk amfare fagm
-1, ¥ilfa® faam - 1)@ T far T 3y 2019-20 B U TR H TRqd fhU T UTeashal & faaror 3k

fRreror arde R gefeg 21

HHYA 2019 H U¥Jd UTsashd

AR |-divH-THTH UTSTHH
UISAEHH  UTSdHH BT ATH JrgaerF* 3k wewnht Hera Ff3e
FIs
BlO111 o Sfta fag | - smaRya g dfeft e, ¥ 3 7@, gy Moe, W g Iy 3
BIOm2  Sftg faam wamierreT |« STURYd Sid fAg  UTdhTaT QT a19*, Tt $UR, TaFT 1T g 3
CHMi1 g™ A s &. fasradig fUeet*, fiae &Y, [gATT s 3R 3
IDC1 v ugfawT | IGATY 37 AR 3
MTHIL  3/&dd TTfod IARET ASHER 3
PHYNL  He Hifadht | : Fifadht fectomfoeTer 3
HSS10  gaioHyes i WEHOT TG 0
MTHI110  3TTYRYE Tfod TRt 2fer FBaTdt 0

AR Il - fUH-THTH UTSIHH
BIO211  gaSia faas |l : ite fosra sikuif@fadt Afes dirxsik Jfe s 3
BIO213  guIs & faw Sha fagms JISIHHR TH*, S=TQUIT qdl 3Te, o] HRawil, 3

CIRCRICARS (GRS

CHM211  3rprdfae o fag 30T HHR SR 3
CHM212  ¥gTa faa= ggmrerT | LT dT*, SHTEA P, 30T PAR SR, faar 3
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UISdhH  UTSIhH T ATH JrgeeTE* 3R weunh T wise
GO

IDC212  rfAHETHS Tgfaar e RAE*, shffary =rae, gamadt s, 2

Py (3msamse! favuafd)
MTH211  §geR TTOMT T T IRRTSAT 3
PHY211  Hafifadht 11l : fagd ok e AAPHAR GoTTedT 3
PHY212  iifdes faa varmener |I: fagd, gea & smiiaT*, faeia Ardfodd, fagur 3
3R UpTfAHT QotTedT

JATR V T VIl - Sed-vaed, I8 | 14 11l -udhiga fuast ik dieasdt & fav uga
UIIshH

LICaER UT&IshH &I ATH JrgaerE* 3R wEwunht ®fse  AFTI H ugd fdv o
Cac e dflta- Thlpa dieast
[ G
BIO310 TATR TRAISET SqUIf ¢t o], 3 v
BIO301 TTITRITAT FehTshH RS RIC) 3 |
BIO308 I Sig fage TURT ST*, 510 $UR 2 |
BIO309 Fe faem ik oRf@fadr  Afew dt*, fe s Z I
BlO311/611 TR=aTae uforer fagm dY fagpur 4 V, VIl | Y
BIO312/612 Si9 W@ faae 1S GRastt 4 Vv, VI I
BlO315/615  3fTuTfae UTay KRR foba fa™ sr=iquif adl sfee*, Uzl 4 V., vl il
<y
BlO316/616  dfAdT Sfia fag YR 7 4 Vv, Vil Il Y
BIO317/617  I~d UTRfEATAHT Afe faso= 4V, VI I Y
BIO318/618  3TTIdfIhT o S rar*, fasi gewforaT 4V, Vi | Y
BlO319/619  guaeRUT faq SR Al JreaT el 4 Vv,vIE Y
(CHM314/614)
BlO331/631  Sitg fagmfAzl & faiw foid 3k wHbTA- rger Ragreda 3V, VIE L \
wiReeht (emTrTEs), Terdt -
YR ST*
BIO401 TR URTTSHT CIRCRIGH 5 I
BlO410 TR IRIISHT STTqUIT ¢d 3Tee] 3 Vil
BIO412/712  faerdTeHa Siig faar AHPHR FHETRAET*, SR 4 vii i Y
ARt
BIO415/715  HehwUT Siig faar g Muer*, I gaoif, s 4 Vi I Y
g
BlO416/716  Jawiifae 3amas fagm AT T Heer*, S U MORT 4 VI 1,1l Y
(CHM415/715)
BI0431/731 Sha fagm= & ufadifea fafear ara 3 Vil 1 Y
(CHMa431/731)

BIO432/732  Sfig faa & 98T 3e1 siifara araer 3 Vil 1] Y
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LICDE R TSI T ATH SrgeE* 3R gEwmft Hfde VMR W yigd fro o
IS wem v whwd deEd
wauE  diugd
BlO434 3t fagm= Sft arftgar*, sfiffara amae, Vii I
(PHY434) 3R &Y Tqua, i Hifa,
SRIOHT Foif 3R 1fafY darg
CHM310 AT alRas=T 37eg-T T v
CHM301 TLNTRATAT ThTIhH TYATY ITAGH |
CHM31/61l  gumET ITTA A TJTadl Heel V, VI L Y
CHM312/612  +ifds rdfAe e g AT Qosiead vV, VIE L Y
CHM313/613 T UYg dd| &1 30 fage g T vvie L Y
CHM314/614 gyl fagH iR d&ied  3reaHr emaf v, viE L Y
(B1O319/619)
CHM315/615  =1fds fagm= ISAT &F V, VI L, 1
CHM331/631 BT 31GTUT 3G faa= Y aRfaveT vV, VIE L
CHMa10 [N gRAraT 37eaT et Vil
CHM401 TANTRATAT ThTIhH TEATY ITAHSA II
CHMaw/711  arorfids gAfafa ek ST PAR*, SHTEA T3 Vil L, 1 Y
TR
CHMa12/712  gftwefir o fag= feTaerT SefT*, ITSreT Vii 1, 11l Y
IGECEIEE]
CHM413/713 39 SIPEMHS W A Udbol PHR Preit Vii 1, 11l
CHM414/714  TehHUT YT I fag= IARAT S Vi L1 Y
CHM415/715 g vitfas @ fage T T HeaT*, & T TM0IRT vii 1, 1l Y
(BlO416/716)
CHMais/716 3= Gk Tifadhy e T VI 1, 111 Y
(PHY411/711)
CHM431/731  Sfig fagm= & ufadifea frafear arer VI 1l Y
(B1O431/731)
CHM432/732  gerdf faam™ SHTE $3*, AT AR Vil n Y
(PHY432/732)
ECS310 JAeR aRaeET qiE wifa v
ECSA/711  drgHSHI SWUAMG! 3R fg g Hifd Vii Y
aifadhy
ECS412/712 RE=GRCIEC RG] 3TA%d Iehadr Vil Y
ECS410 TR gRaraT STfAdd ghadt ViI
MTH310 JOTR gRISHT IGEIREESI] v
MTH311 e g 3rufs =T v, vie 1l
MTH312 IRAfa® faeewor &t UTE*, YTt gUT T V,VIE L
MTH313 Tifeafa TRET ASHER*, TSI g9ed v, viL
MTH314 YRas Semrfora TR 2iee FHurdt vV, VIE L
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RICaE 2 T H & AT JrgeE* 3R wEuwft wfde AW ¥ ugd fHv e

I CE diva- vhipa dieadt
Taud  dieas

MTH331 TR T R gmfert wgramt 3 V,VIE L
MTH410 AR uRAISHT UIGEIREESI] 3 Vil

MTH411 a1 3R TTear R dpegarforgT oY St 4 Vil Il
MTH412 HIYTcHD fagersoT CIR: RIS 4 Vil i
MTH413 ety Tifdfd o1 afeg € g AR 4 vii I
MTH414 TTRT faudhT FHftaor SIS STHATHTATIAT 4 vii I
MTHe11 dierTor | depcgsHIOE AT St 4 [
PHY316/616  iifde fag o nifordig ugfaat srefommT svoft v, Vil
PHY331 ToaeaaT N FTTRARA Vv 1,1l
PHY335 I vifas fagm wanrenar | REd= ST 3 Vv I

EYEEURER]

PHY401 AR gRTIST G HUR T 11
PHY410 AR URAISHT St arftgeT Vil

PHY411/711  I=1d Tikeadhig Tifadr AdheT AT 4 Vii I
(CHMa416/716)

PHY413 BT 3raxyT Wifadt Tfar WeTge Vii I
PHY414/714  W@me Gifadr fopszi ki) V, VI I, 1l
PHY415 I ifas A aaemer |l Fiie $HR Ta*, ST ST Vil i
PHY416/716  iifae A & uai e ugfaat fRmdT ST ViI I
PHYa17/717  «iifass fagm & sifidaTTee  geidT aar 4 VII I}

ggfaar

PHY432/732  uerd faam SHTET $g*, ST $AR 3 ViI I
(CHM432/732)

PHY433/733  umTHT & g AR, MEAETHEIR QU 3 VI Il

(THTH) Tt — AT Sl

PHY434 3t fagm= Sft arftgar*, sfifara T, 3 Vii I

(BIO434) 3R ofew) erguaT, Hig Hifa,
SROHT ST 3R Jrfafd Tamy

T 2020 ¥ UFgd UTSTHH
JATR 1l - SITT-THTH UTSIhH

UTGIshH  UTSUehH T ATH gerE* 3R wEunft darg

CAES

BIO121  ufraurare Shig faam |l : rgafdt aik snurfas & S wra*, oY faT $HR, UTHTAT JRLT 919

EICACEIC]
BIO122  Sfig fagm uaimmema || : St amae 3R eurfasd  df a1 $uR*, 999 $HR

EICACEIE]
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UIGashH  UTSUehH & ATH Jrgaerd* 3R weunf dar *fse
CAE)

CHM121  iifae® w@me fagm= TSTadY Hear*, AT eiaw Heer 3
CHM122  3\Toe faar U | Udhol PHR Plcil*, GEITddT Hecf, FAear 3

o

MTHI121  TUdho TR TTOMET RN 3
MTH122 ¥R3& Siamfora 3R srguaT dHegaatoraT It Sft 3
PHY121  ga WAt || - aT 3R weprfAdht ISERERCEI 3
PHY122  fifass faam warermar | SRS * Ifd AR GolTeT, faeilg arafoddar 3
HSS122  fA3u=THS U, ™ia 3iR TR ot @equT I1a 2

AW IV - SUg-vHTT uteasH

BIO221  uRmuTee Siia fag IV : womelt Sita fage  agermt qama=*, aifafd derg 3
CHM221  &rdfae® g fagm IRECRCErl 3
CHM222 T+ o g« Il faRUT SHR*, FAITT 1T, SH1ET 3 3
MTH221  dvrear 3R Hilerdh TRET ASHER, Gy 3
MTH222  T1fOrd & SRy TReATY QfeT weTamd*, TR wTeHT wrauar 3
PHY221 g WAt IV : mmar wiifadt ST S 3
PHY222  fifaes g wrrmermar Il AAGAR YSITeAT*, ARAATHIETHE, THAPARTH 3
HSS221 g & sfderT & fasraagT oot 2

JAT VI Td VIl - fied-uaed, 39 11 vd IV -udhigd dieas), fivast & fav wga
RIGDER

LICaE 2 TS H T 919 SrgeuE* 3R gEwmwft wfde AW W ugd fFv e
e T flta- Thlpa dieast
THEH  diwdt

Bl0302 TITTRITAT ThTIHH EIECIRICE | 4 I

BIO320 TR TRTISHT CUCIRUCE! 3 vi

BlO321/621 e Sfia faer g e 4 VLVIL LIV Y

BlO324/624 U eRR fobaT fam IHGHR TS 4 VLI LIV Y

BIO325/625 &R Shg fagm= YT QRATT*, A fdargar 4 VL VIE 1L IV Y

BIO328/628  I~Id ATUIfAS Sig faa™ TTehTeAT TR ST 4 VLV LV Y

BlO341/641  HIABT Sita faa Torg FER*, fash gewforas 3/4 VL VIL 1LV Y

BIO402 T TTRITAT ThTIhH et Iewfor 4 \Y

BlO420 TV TRTISHT CUCIRUCE] 3 Vil

BlO426/726  UTey fawmaTeH® Sifg fag  Taeu 37 Iyt 3k Seavan 4 VI I, IV Y
ARG

BIO427/727 g a1 fagm vammerer  sRfAar @raedt 4 VLVIL LIV

BlO441/741  TIHTHS ofid R d dea Aafear arer 3 VLV LIV

BlO443/743  HIfAHT Ag yifadr fafear urer*, fa R 3 VLV LIV

QSITeT, d9 g 3TeTad
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LICoER UTSTHH T ATH Jrgeere* 3R wgumft wfee AR W wgd fFv e
s wE v whiga dead
THUH  diuas)
BlO445/745  I=Id dfapr faa=T TUURTT ST *, Sft siftadr 3 VI VI LIV Y
BlO444/744  IOTgfae S fagm= 319g-T QHT*, & TF TOreT 3 VI vIE LIV Y
BlO461/761 ST 31ged fagewoT et omfor* ) shffar 3 VL vHIE LIV Y
EICG
BIO521/821 ¥ fawm 3k Siifaget gt &Y Afg*, Ffe Temfor 2 v Y
fageryoT
BIO522/822  ggw fasrity rgafdd at ot Afer*, e ooy 2 v Y
fageryoT
BlOs523/823  waHIH Sfid faqm RERIEC] 2 \%
BIO524/824 i HUTGH fasht gswfora= 2 v
CHM302 TR hThH IR iR Heer*, [T 3 4 I
THHGH
CHM320 TR gRATSAT gifIeTO aRfa=e 3 VI
CHM325/625 Iamafads semifa fag ik Sifder gur*, & fasramegTT 4 VLVIL LIV Y
g [T fagm= et
CHM322/622  FTefe T | AT GouTerAT*, for 4 VLVIE LIV Y
PHER
CHM323/623  &1d-dTfeads 39T+ fag JeIdr 7g*, § STaRAA 4 VLV LIV
CHM321/621 TR Ia SSHUATTIDT BT T fUE*, SHEA T3 4 vLVIE LIV
CHM326/626  faega vama fasm IR e Heer*, aifasrgs 4 VL VIE LIV
3Rfa=e
CHM402 JUNTRTAT ThTIhH TYATY AT AV, WA o 4 \%
ﬁ_S(_'f*
CHM420 AR gRArST i sRrfaeT 3 Vil
CHM421/721  gumET 3@+ faam i TEATY 3T ITAUGT* 4 Vil I, v
CHM422/722 SRS HIAT || MSAeT fagaATaT*, faRoT $HR 4 VI 1, IV
CHM423/723  d-3iR f-soildh ded 1T 30T HHR TR 4 Vil I, IV
fagm
CHM441/741  SroTdfAe Wae kAT g STARAT*, Ul AR DIl 3 Vil I, Iv
CHMa42/742 34y faam= gifrery sRfae=*, & 3 VIl I, IV Y
fasraaETT foeet
CHM443 PCIERCEIRERGRICS e Fomgfd 3 VI, VIE L IV
CHMa44/744  rgTafae Sig (A= 319a-T QTAT*, & T TTOIeT 3 VLVIE LIV
CHMs521/821 TEHTeHS fae@wur & NMR - 1oieT faeaHre= 2 v
TR
ECS320 JUTR gRgieHT g wifd 3 VI
ECS321 gl vd Jeary faad= &t TS Tehadi*, ATS Hifa 4 v
uf=g
ECS420 TR URASHT 31fad Ihadt 3 il
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UTGdshH UTGAdshH ST I1H JrgeaE* 3R gEunft *fse AT # wiga fde o
EE S fiew- vhipd dread
o2 10 R G
ECS421/721 3y e g 3% a ghadl 4 VIl
ECS422/722  qrgHs«y faeiierdr i Hifd 4 Vil
ECS720 qedt Ud STefary faaie & fiw  3tfdhd b *, |fS whifd 4
S ABHAITHS db-i1d
MTH302 JARR aREISHT RIS T T 4 I
MTH320 JATR gigeHT AT HeTemd 3 VI
MTH321 TJT 3R HUTS ST ST AT* 4 VI, VIIE LIV
3R TSI Feear
MTH322 Stfee fagawor TRRTSIT T U* 3R YU guT 4  VLVIL LIV
Idg
MTH323 FEARIY T TRRTSIT OF T* 3R IRET 4 VLVIL LIV
TSGR
MTH324 A1 g 3R Thiaur rfet wermd 4 VLVILOIL IV
MTH342 AT THE &1 IRTT depcgsHTUIT HY ST 3 VLI LY
MTH402 JAR gRATSAT TR U T 4 \%
MTH420 TR URAISHT SUICEIRCISIE] 3 I
MTH421 safafay diemfoa TR 2o FAardt 4 Vi \Y
MTH422 Tiafe Feeyor 3R, oedft FauaT 4 VLVIL LIV
MTH423 SiemmfordT Tifeafa ATRIST 8T T 4 Vil v
MTH424 31ifee fauda smfafa ST ST AT 4 VI \Y;
MTH425 fafed sgeuar R et e Trer v v* 3k gganft 4 Vil \Y
pCaL
MTHe21 Sierford |l RS gfew FAardt 4 v Il
MTHe623 Tifafa i ARS8 O 4 vV Il
MTHe27 faadg Sarfafa TRRISIT U T* 3R Hggft 4 \% [
dHrg
PHY302 JOTR IROIST Al $HR T 4 Il
PHY320 IR gRTISHET Sit srfegasT 3 Vi
PHY321/621  TomT TifadhT I el AT 4 VI, VI Il Y
PHY322 TR HIT TR THT T Hg*, aqﬁ:r@ 4 VI, viE LIV
PHY323/623  UaTIQIahT e $HAR T 4 VI, VI Il Y
PHY324 BT 3rawT Wifadr [fEdr igTge 4 VI I
PHY341/641  gg Tifa fagm= qu dg STeTdS 3 VLVIE LIV Y
PHY342 THTAT AT ST QTTelt (METETTER 3 VLV LV
PagH)- T, [T
HEAT AT |
PHY345 I=a Wifas fagm garmerme || & smae 3 Vi I
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LICaE 2 UTGThH & 419 JrgeE* 3R wEuwht wfde  TAR ¥ wgd fdo o
IS Hera dva- vhiga deadt
Taud  dieas

PHY402 TR IRIISHT Al $AR T 4 vV

PHY420 JARR gRAISHT St srftgaT 3 Vi

PHY421/721  9rfadig 3iik sor Wifadt AT TRAT (IS IMSTHS IR 4 Vil \Y Y
qul) - WoUH [Tad!: RFas
SiT]

PHY422/722  wRuT] 3R 3rurfaes witfadt oS aTRaTa 4 VI \Y; Y
(ST SEUTEaTR oY) -
QST [Terd: St S ]

PHY423/723  TRTYUr SR SEIfs fAa™  SrofomT sl 4 il \Y Y

PHY424/724  gamr ufad v wifadr T ST 4 I IV

PHY425 3I=1d Wifde fagm vamener  feeha vafeaer 4 Vil \Y

v

PHY426/726  3Rfas Tfaefterar St arftaasT 4  VLVIL LIV

PHY442/742 39t fagm= giferT srfa=*, & 3 VIl \Y Y
fasramETT foeet

PHY462/762 & 2cT fagm I shiffara oA (ARE 3 VLVILE LIV Y

CSA462/762 TRTATSN, STTege - Jrfafy
THM), STt SAftaHT* (Ter)

PHYs21/821 R garef siifadht 3fd FHR gorrar*, faefta 2 \% Y
qfedd, dud g TeTad

HSS402/602 AT ety @Ra= ol @emur a*, shfAara 1 \Y Y

ITdctl, IAGHAR TN,
3TTOTHT §Ioir

HIHPTA 2019 H UG HISHBTA I UTSTHH

UTSHSBTAH 2019 H, el T AT GI F U dTcd BIA| b1 HEG B [T HTSHBT 14 UTSISHH T S TISHT & 1 115 2T,
AT T TP AT IS 3T 9err ST U aR T | Tl UTSadH &I 15 ST —15 JelTs & aR 15-20 fAT & 20
SR o TARATRA S fAET0T S T TSI a1 2T, 339 a1 U g% | TR UTowehd | dhl Tl R g 2 |

UTSIhH IS UTSIshH T A1H 3raANd
MTH221 TTegdr 3R TifRegdy IR gfaw fuTdt
MTH211 FER 0T &t guTy

PHY211 Wifadt &t g 111: faga ik geaa T FAR gaATadT

TS 3TATAT, 10T THUH TSIy & | 31K || T0Rex & BTl &1 sifafked TgradT Ue e & fole, ATy 3iex 2019 &
SR I 3rgfRreroT & ¥ srfafad fAenrd 4 & s 77 s fu e 2
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BT el dreafurer stfafafert

dITg-THTd BT

10T THTH & 2018 99 HY Feoft MifteT gz A
T 28 JATE —03 3R, 2019 & R TS,
grTSiT yder, 9 # amafaa v e
ferfar 2019 & ynr o)

U THT & 2019 S & Ugg BT 3 faqi® 06-
08 faurR, 2019 & YRATY faa T3, drefe
7 s fasane Y fagm fafar & v for
TR I D WA udie (Tefihs)-
2020  31&ar uTed i, forad sft st gaher umg
AT H TR |

it STaer FAUTdt B WRMT redagfa gReR &
forQ T T 9T 3R 3T feAiS 24 S -10 3R

2019 & ER & faeafdamay & 99 & W
SIgHy™ faunT § ot qref 9k & T F
T

oft fafa 91 3 fadie 09 SHadY, 2020 &1 &ARS
& facafdeneg, s@ams, s & smafSa
SMESISRUS-Wie Ugue g e
FHIYTATH U fei |

ot el T ot 37 oft gaer aEa 7 feqis 12
S 2019 ¥ 26 JATE 2019 & ERI HiHct Teft

A3 UGN, SUTHhT, ~gUidh, Juaw o
TSI YT STet H SIITAT | YT foa|

fivast s

SIuus! fg- 3y T iR udafaa dioast

2018 99 & HIUaE! BT, 3 FOM & 1T FT WUt
eIl TR R wfafaa deadt & g fear
T 3R 98 Tgsiel Teoll Ud 3fcipd oo
(3MESIE), UTeT geo Sfia Turmett fumT, uiaeie,
STHAT T ST, BT fageie & |12 02 31T 2019 ¥ 30
TR 2020 dF FRI BT

e Tt g e redag (florasmus)

oft ST T39d & 9y 2019 T T HAT Y
g (NUHSTRYG) & faw =T maT|

SIRTAT SR / TR / FnifRsat / S
TSI Y ATIR
o STEIETESIR fAvufa & s She faam

aIfte arat o ‘Sftad &1 te for'favamw oRer
TRqd far| (A 07, 2020)

3FHT AR
o HETHT i fdeafdenery, igrad, e ° 7

WFgRS YT & At &7 favg w smaifara aqd

IR T # “uRder SMu-IaRur AT
WFERHIUT HT ITTNT TRl U Ufafehar I &iftres
waadt & Ao favy W Afds vl
(fawar 04-07, 2019)

ImgansuEsaR favufa # e feag w
“GrRfdd Tug # ufdfear &1 faeeyor &= &
fav sreusifae 3R ymHe werad! &Y A1 |
(S1aer 18, 2020)

SPFEIHTH

ST, T T WISl Td dATedIET 2020
v R Ao SIRTSET T e § v foraT|
(SarT16-17, 2020)

Janefiw areRaT

AT dTTeqe & gRT IS 3= SAH H
FI-TAT Frftgwor & vnT foaan| (s 15 -
3T 02, 2019)

o STImSTEEeR fawufa # wfw o

(TTHIUH) S gRTATSYeR B1d Td Mear wiafafe,
oY & 31 ufremr favy w o wfied
~HTIRTTATH W fora| (feawaR 11-17, 2019)



o IMSUATHHT A= H 3iadd! T g s I
7 T fem| (feamar 28-29, 2019)

femuawa

o AT AFTS TISHT (Sseg3NTI-dT) & 9T &
dgd fawor gy, fagme vd denfidy favmr,
YR IWBR & gRTHAY, TRa=13 § maifad w=f
Yo Tg TATE HRILTT o faar-famef & faw
A faar mar (feawr 07, 2019)

o IMEIES favufa # Foif wuiRor 3R YsRUr &
favammh favg w smnfad a-feadha sidRii
T H v feraT | (foawar 24-25, 2019)

ThdT AR

o JMME3MECT FHAR T W fage & 253
RTINS T uiEaTe 7 UReR TR fobar
3R e GRHR & AT “TANS TR RIR”
ST (SefTs 19-21, 2019)

o IS AG W AT A # AsdH awWe
T OReR TR fasaT| (AR 01-02, 2019)

T T

o THY, T3 faoetl ¥ WRATT AT fag™ STdhreH! &t
XXVl arfife do& o UReR Ugd fam| (FawR
18-21, 2019)

o ITEIMSTHSIIR GUI F Y et~ _RIATET & YT
foraT| (S=att 02-04-2020)

EECIRR L

o IMEIAEVHLIIR fava-iaRy & I ford &g
(i) & grT smfaa fdes & faw
ReuTs e - aRftd augt &1 ufaffaa
g ymrfaaT| (S 03-15, 2019)

o JBIABTEIR fawufa o I nfoa &<
(THIUH) & gRTATSeR WHiH Ud Tear ufafAfag,
IO 7 I=Td UfRYeToT fawy R 3maiford Uaehiad -
SR o YT fodaT| (feamar 11-17, 2019)

o JMSUHTER A W Sfaddl WeT g 86 I
o yri forar| (faarar 28-29, 2019)

TH ATE

o Sid WNMET fAunT, YRT WHR & gRT faeT
YT §14 FEOHH & dad, @edl A afeor
U TR, ETdS favafdenera (LMSAI), s,
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ATEAETILIR Qo 3R I g1 Raer wd
IIUgad i Wil T (IBAB) ST &
TRT STMEINEVTSITR YUI A 3T 14 A a1
FILTTA1, fg-ardifes smarfty wd uaiie
HTIRMTATH WIT feAaT| (3T 01-15, 2019)

FOTTATA

e STAR (Solenoidal Tracker at RHIC) TaNT &
fow faeawor vg uraifie == & ¥ o & faw
e I TNIRITAT, <A &7 arT fasaT|
(TREN-FATE 2020)

FodR AR TNT T

o TAIMEE, TIcide, PifSDIs H AR H 8T &
¥ 2020 (RTC2020) fawg w smafaa
T H U7 fTT| (WRast 26-29, 2020)

rfr A=

o  HUHIEIR-EIAEHIE darare # Ao
IR e St fage I 2019
T | IR Ugd o Sk uaw T U
T (AR 02-04, 2019)

o THETE, sy # Smifad e wd W
SR & unT fora| (feamr 11-12, 2019)

QAT

o ITEIMEUTSImiaRUfd & grr e sy
e W mafad te feada a7 & 9T
forar| (RiawsR 14, 2019)

Afed FAR T

o IrEINSUHER favufa & smafaa Sha fagm
g arat § ‘Sfiaq &1 s faa’ favg @ e
TXqd far| (AT 07,2020)

ATed ! TH

o SMEIETHEANR favufa & 2T fAewvor ud wefta
SrfeTy fawy W mafard SrieTTaT o vt foram|
(W$24-28,2019)

o IEAES TEH T wrewt WIS (ISAMP
THAW) & T WHTY] U 3MUTfde cawig favg
W IS 8d TS e H TR TR
o) (|1 03-05, 2020)

TSlla AR TS

o IMEHICITH, dTTcqs H Tg faeaivur ufaffaa va
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TOUHT Avg R e dried & faw g7
T (3TeesR 14-24,2019)

=T eTHT

o T, fiedll H 3MMEUEA (URAT dfAer fage
STHIEHY) & GRT TAISTT Tl H TR Uxdd
fasaT| (FawsR 19-21,2019)

TETFART

o JIMEIAMEUHSIR favufd & Ser faeaiyur ud wefi=
e fovg w smfad srimar § TR
Ugd faT| (7S 24-28,2019)

o el gWlee favafdemag, SEAT & gRT Sifee
TUTTeT U ede [aud R aIfold 1691 TR T
HIUATAT H TR W fobam| (RawR 23-26,
2016)

o IO He g faeafdeay, 3SR & gRISIeA
Tifafie gurmeft 3tk srguanT fawg w smafaa
63 STRTEIT WA U TReR-Tg-Hiad wdfa
& (PR 21-23, 2020)

TS T

o JATRATA &€ 3I+d dATHe U g
(JNCASR) STTefe & Srmaifara starTedty eftaapratia
TP 2019 H TR Uxd bl (faawr 02-06,
2019)

o YR WENMSH TRy (LIS, SR &
IMNIAT 643 ST 3T 3raxT Wifadh afdare
(DAE-SSPS) 2019 # UReR Wed famar ik adss
TR ISR UTC fobam| (feaweRr 18-22, 2019)

e TH. U S I s fagm &
(SNBNCBS), SIeierTdT § 34T faer T denfiiehr
(ICONSAT) favg R TaifSid SRS IT T #
TR U fahaT| (AT 05-07, 2020)

JaUIA &
o 3MSamsdt favufa # “Fort FUTARUT 31k YSRUT &

for ol vy w omfGa sk
SHrAITAT & umT feram| (feawar 24-25, 2019)

o AEAETHSIHR faeufd # W faae fdaw w
HANS TG RIHR UT fohaT| (SHaeT 18, 2020)

JEATUTAT

o IMTSITEUHSIR favufa # SeT faeawor g wefie
faerTei= fawg W Srafara SriQTar § v forar|
(1g 24-28,2019)

o CIETHAYH ST T XA &b AT ST Al
ifadt ¢ (NCRA-TIFR), gur & mafard X2
[AIATAT Tl 2019 H WNT foam| (3R 19-
30, 2019)

o 3P, GUI'H TERIC TRATT & A 1! TEef oTHT
I H YT feiaT| (3TegaR 15-16, 2019)

o 3@ 3T @A AT JULTEAT (TRAO)14-m
RAM, ST, HINTT TURTST F 125 ©¢ &7
3AATHT JHT UT A & faw SIars @ma
g 3k siafer A ™, Sifar TR
HTERT fHaT| (SHa 01-22, 2020)

o IMTSIEUYSIR favufad # Smifaa wWRd™
WM TATEd! & 38d} A daa 7 “arat
BT # dRT-fAwfor & fw 98-siadie”
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gufaadse

o ITSITEUTLIIR YUI H Slg FiReqdhl: Iugnraar
PV W Aeqrafe urdashd | | foia|
(JeTE 07-09,2019)

o JIMEIEUTs3R favufd o smoifSd o™
Wi # I=fd - &g uRdare & T faar
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I Sidee U reddr
QNeT U1

ydiordiw
o ydtur, W) U. 3R AT TG, 3TR. (2019) | TIYLH
B AR 3ifedd WUl WHig

Oiager SR o IS Aea
Pad §15 TURTed s wrfafaa)
STHeT 3T TlaagerR UTfthdd US HISIalTT,93.
doi:10.1016/j.jmgm.2019.107447
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rgHfoTH

o URAW IR Tded WAM (STEIMEIRT),
TR 3TAReT STIHUT Ao (SIRY), Ie1eH,
IaRRAS H LIDARYE Tdad Ud IrguanT fawyg
smaifaa & gt ufreror ureaed § amr
foraT| (S[eTE 27 - 3R 09, 2019)

o SIOISR, <fAUT 3MR®T # Uddiy URRYIA &
TA® uelt & famor & Ruke da vy w
M IR JAg et S T v fo|
(31X 05-09, 2019)

o % faoel & Ml TS SMgeis # g URged -
el e W g9 favy W Imafad A
THUSRATE 936 # AT foar| (FawR 07-09,
2019)

o ARETE T AT WS 3MMeeis vy R smaford
orrTé 3T ame o v faar| (fRaver 03-
05, 2019)

o JMMSIMSUTSIIR favufa & uraeerer et & TRemor
GISHT & gradr & el uddig gyl &F
g 3R G370+ U7 ufadg= Sfia fagm= fawg
R maIfad fedia Idia ufdare & v foram)
(fasR 07-10, 2019)

B Tehadt

o Y usTad! Afgen faeafarer, favafa & SSIE-
NS Sgaam sHageer o Hg SIS
TG da-ld! W Udh-TdTg UTAIe HIaTeT
T TSI faT| (SJTE 2019)

o IRAT URTT MGIIATT T (THT), 78 feewtt
T 1R ¢ fegfaw” favg R smaifad urdl
ARSI THTeHT (3MEUTH) &F 2747 arfife
o H vnT faaT| (FaveR 2019)

o TAGII3N Ef3ur rerar ufdioHT & wWeunT o
faeufa & SOurT & Al & SR Woel H aTe-
e o faenteal & faiw “ATed 55 1" HrferTedt
T 3T T | (v 2019 - AT 2020)

o WUy fagH wefAal & fau Suasl-
USsquauaR gfadifiar & wmr faar qur
NEARTE Jofl, “Ayde gfee 7 =g sramfa” &
e QRIBR SHAT| (TRaRT 2020)
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o HHeQRH, diHeHTg # UG a1 avdh
So@ (qraamsed) § vnT forT| (FRast 2020)

o I AMRA® WRA 3R g A dxum™
Rmgd), dee & emfad fam & afteny
(aTesT) I o 9T feraT| (|Te 2020)

NI 359 &1

o IMEIATSTUSIR, favufd # fAedl & faw
SIS @Me faae veee fafer & a7 o
RAT feaT| (TRaRT 2020)

o faeufa # smifSa wrdtm @M aaEd
(TumarE) &t 38t o T AN gTT B MY
nfafafadt w smarid gieer usga foar| (wrad
2020)

s g I e

o JMEHITSR-YRAIT dIladd  IgHYH WM,
tEe # Thigd I A9 WE R Gia
TN vy w e T T@eT &
CRISPR/Cas9 3UTRd S ddreda! Aaifaa
TP I1dd | fTiFAST fawwe I ufeRias
AT TR HIRAS TRgfA &Yl (7% 08-09, 2019)

SrfasiiaArer

o YRdW URNIMEH Jwwm e, gEs o
TitHssg-afRas gredgar g favg w
MO HRIRMTAT § WAT faAgT| (FRasT 10-14,
2020)

R UAS

o JMEISTEESR favufad & smfaa Sfig fagm
aIf¥e araf & Shad &1 s o' fawy wR #ifes
w&gfa €l (AT 07, 2020)

faaFuuia

o IMEIATSTHSIR favufd & ufaww Sha fagm
favg ¥ amfaa Ity gRdare & Wit foram)
(fwaw, 2019)

EEIUR IR

o ITSIMEUTseR favufd # mfad wRd™
TMT AaTed! o 38df S8 & wmT faa
(TRaRT13-17, 2020)
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JUTHETTITHT

TR Torda T, 9= # Smfad sidddr
TeT g dod - 2 # 9T foram) (s 28-
29,2019)

gAGd WATAHH

PISTTH, I H A Wagwe! & daid &7
(emédiuey 2019) fawy w smafad aqdf
IR @ & T fFeq & fav Fas
TAUIIH R A WaeAfed SASAT H T
foram (feavar 04-07,2019)

e URAW U daRnT fagm du  (AssH

JEUTH3) & AEfy arfte IWdT # Hdd
YIS BT SHIGT IR T &R A &
Tt | 9T feidT| (TRast 29 - AT 01,2020)
g A faym, smsemsuasarr fasufd &
SRT A e fage fiag #m e &
AT Fae TaTTae & A Waemied sAfAT
W URR U fahaT| (S9a¥1 18,2020)

S IAT TRAT IHT

ot ggmadt wfgem faafdgreay, fovofa &
ST & $fEd giguar favg R smafad
FHTUATAT H dadT & FT | THAT foar| (wRadt
22-27,2020)

STEIATETTS IR GO & STAIT JH HIR S0
Ueag (SRfSh)2019 aW@a= 3R uraifie
FHIAMTAT H TIT & MR W JAUTar &
(fRrdqwaR 21- 25, 2019)

SNAFHAR T

AR iy faafdeney, sk § Sifea
nfafie gumett sk st fawg W smafaa
6d NI TR T TgiaRoT gRT Ufkd @R
ST HedAT 3R Headr Jog fovg wR #ifds
TG &Y (TRast 21-23, 2020)

AMEIMEAN HTTR # 3R uTTedY R 71f A=
fovg @ MAIfSd 12d W@ # SRY dded |
gftad RfA® Sias & fawples Hid fawg w
Hifae wgfa €t (feamar 12-15, 2019)
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o TITcYLH 2019, HIfST 3T g FATEE BR & Tt
ST 3R, STARG TATEe! 311t ARy,
IOTEd It fenfed IidifoRed, guau|
(S 21-25, 2019)

o favufd v 98 BRead Us s SraiEEad|
favufa 98 bReaa s arifeded, AoHd Tgd
I+, fawufa | (feawr 07, 2019)

e U 3 3P @MW, TI3A ciad &1 Jrldlol,
angansugsarR favufa| (A 07, 2020)

frafearara

o 88" U Hifew I T ANEE 3TH
TSI Bied, 3T (THI3E-2009)
U8 HIIh-T 319 USa Te 2 st 31T
TATATSTT U8 HUET, YT 3reTfie RO IR
(SvamRdt), gag | (AawR 01-03, 2019)

Uhol FHR &.

o TS ¢T3 g SHIAMIAS FATE-XVIII, A=
et | (fawsR 11-14, 2019)

o IEAIEA FHIpT 319 RO T8 &7 hefafda
2020 &cS UT AHd SIS 3h Bldlde,
PIfSIDIS, I | (TRAT 26-29, 2020)

TEATY 3. I
o DfUGA WHiead 2019, SEITHT, MaT| (3T
22-25, 2019)

I faeasma=

o FME BT HIAhT (TIASNTIT) 20201
AMEIMEE MR, ToRTA | (TRaRT 12-13, 2020)

IS @S

o T 1T ATy ATSHISTEATST (Mcube),
I=X BR v FRRAifET e safResd
(T, BeR1ETe | (S[ATS 10-12, 2019)

o FUHETS RmifoET-AEdeaRad gieioer
U2 g feeg AIftsH, EeeFa G- BR oAfes

Nl Us e AT (srddehsd),
facett| (ad 11-15, 2020)

wHATH. AT

o fSmem Hifew a9 Roede™ sEafiew Us
W, g flege v TEd
(SmEamEua), dTTae | (WAt 02-04, 2020)

JAGUR ST

o T AP dIEH, A T BR T ToTheT
AT (TEIETTY), STTege | (SIFas 14-17, 2020)

o U 3 P oigth, T CIRT 37 ShTcdlol,
TS 3TETHS IR fawafa| (AT 07, 2020)

M FAR QAT

o Thte fer: T saReied Hie (TauHarISTEed)
Ue far=T| (78 12-14, 2019)

o TR Ut Reg Wi 2019, Smeer gfaafiet,
faeTRaTIg | (37ergsR 21-23, 2019)

o Tige #Hex MM 2019, 918 et 3T AT
eI, STATeelTdd "8 gfRaiic!, =g faewil|
(Aa¥ER 13, 2019)

e 64" ITE Tifcis We Bioew Rmifcaw we
JMEIMEA, S| (fawmaR 18-22, 2019)

Afaa . 4.

o thdoed! AR UUTH, Foilglc 3HI T
HRAGAT: TpHE AT BRSO
amgangdl favufa (ardhet 26-27, 2019)

o ATy 2019 Hifem Wifag=y, sRaTE, guav|
(ST 21-25, 2019)

o AT Ty B ARfaedifeT ok e

Semnfhe  teaw@Rd, #fRer,  fsfadi=

(™R 02-03, 2019)

THA Ao Amifsay, ety sreft

IR BR IAEAAST T8 TRa fied

(THHISITH), PIoFEeR| (SHast 17, 2020)

U S 3% @EWh, T3 ciad g4 S1hlciail,

smganguasaR fasufa| (Wl 07, 2020)

Tigepifa .
o WA A A “WAIeH, Fr3sd, Mfafaeem
(S EEgidifoihad ARHA” BT dick TR




FI9h-d, faddar I=eX BR FAsHe o9, 3T
ege T AT (SMEamsundl), STaw|
(fRArawR 24-25, 2019)

o 4" A BT 3N &f3UT /R HIfeTRIATSH,
AT A | (TR 05-07, 2020)

o  TUIRUA-ISINTSCI-IMMEATSTHSIR  Slig<
THAT I “Rad AT Te HSeHd
Vcqahiles e @aRkedl, TEH"ges Ue
a3 fawufa| (wrasl 18, 2020)

G PHAR

o 10" Piaid 3T g IATATRATH a1 TS
¥ RHEA 99 ROd O (TEemRdn) s
fRurdae 31 I IaTon, AT e arEg
g eTelol, v 31T i3] (3t 28 - 7S
01, 2019)

Mot wgTamd

o WhaTIgs WIS | T U~ BR WRIfeha
AT (STSHIEITY), dTTefe | (RdawsR 13, 2019)

o TAHIUH THATT 31 ATegeR B U8 Tasy
Rueee=, argensuasam fasufal (feamsr
11-17, 2019)

fraera asit

o Wpa TS TAWIfGTH AT TSI ¥
SOASdRA AT Waedl  (TIUIUETHTd
2019), WTET $LI&C 3k glawm fhfaeT
(W&Tl's‘qqtﬁ) BIABTAT| (FaWR 14, 2019)

o USAMUH 3 AT WaeHer (VuHey), T Ot
R fSaw, smgamsuasar fasufa| (Aawr 19,
2019)

o 3f3T OIS BR A Waerel ey
ST AT Waeid! (32 SMETIATHITH-2019),
T 3reTie REed I (fvema), g
(Aa¥R 27-30, 2019)

o OWISEH 31 “THTSHd SHIGT US WA
o SR, off daeeR Exftege 3iih
Afdepad IEas  (Todtemsuraud), fasafal
(STaRT 22-23, 2020)

faguR aeTuqRy

o TR BT 3 BAICSUD GlcIoi-et
TS U 38R 31T IR WeH, £f3u sxdiege
3T ATET (SMSIMETTHT), AT | (SHaT 05-

07, 2020)
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o T Wiges AmMfSoy 39 wsarwg &
FICEH ATl WS FrOis-hiAead, SITAIIR
Plctor, HIAERH, AT TCLT| (FRAT 07, 2020)

o IO WIS a9 3 Ao gHheMy 379 A<
Ied 3T oRfed INMENT US HiadageR
IS (SETHTH 2020), FHHT BT, T,
ST TaLT| (TRasT 28, 2020)

TRETT HSHER

o TIUTT 3T d8RMd fSIefHe!, Imsddad,
STe® | (STaRt 27-31, 2020)

sfifRara araet

o XIETHIAA Hithrg 371 SISl 3TTH TRgT
s e Y, gRafdd e el
(Ha%sR 27-29, 2019)

o FUMSISAT dHLMU 3N shefOdmc! f3warss
U WA Aldeged ¢ fvew, $f3m9
e e W(m‘s‘m EurGed
(fegwaR 08-13, 2019)

e U o gRafd-goid-taamsidt - Riber
PRI & 8% AR, s dhceaR gAalid,
faeufa| (fdawr 09-21, 2019)

e U 3 A AgWh, UJ3Td cidd g4 Srdidiat,
amganguasaR favufd| (Wl 07, 2020)

gRmMaa

o  RIRVSATS HI6-T, STATERATHA 183 gfAaficr,
g et (RAdwr 26-29, 2019)

o HIMTYeR JURH ¢ HoAl@T 2020, faeeifar,
TdsH, L faT| (FRast 23-27, 2020)

AT et
o  WATHTTS-2019, TH. TH. I A T BRR
SRS TEAS, BIABTAT| (JATS 18-20, 2019)

o THIEUATYHITACT-2019, TH. UH. F1T AHA
A BR IS ATEAST, Hroreprar| (feawrril-13,
2019)

o STy, IqeRuTSias, e s | (A 02,
2020)

gdwniig
o JMESIATTH 2019, TEIH, SHHT| (SITS 21-26,

2019)
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g puR Y.

o THUAA BT 3 TIHRS TEHMET TS
TGP S (SMEIRTEN), MUY,
qUY| (37agaR 22-25, 2019)

e IAT e

o AR BIThT 3 EcUed T STAThHICT US
STAICa IS, SMEHTTSTR-ES0 S Tec 31Th
et N (SMESMEIRIR), BREE| (FawR
08-09, 2019)

o WINMA FHIApT 3T Wic fhoaars, e
TideRa gHafdd, AR (fkamsr 19-21, 2019)

o HIFA HISHT 3 Thicad 3 Wi Irlcioi,
et 31T ATSH ATEdT, ZRaRid 31t dmeTe|
(STFTaRY 31 - TRaRT 01, 2020)

A9 g 3reqTdah

o 38" UgaTar Hifc 3w e wgHee Tamedt
Jh SFAT(TTHSTS), AMEIATHASIAR faeufa|
(TRa<t 13-17, 2020) *WeR 3TF f& TS GhT
AT

TUYURTH SaaTa

o TRINTEH 2019 JNREE BR _RARH
(TauHyH), T, SMeud, quav| Hifesges

TR (JTergsR 19-23, 2019)

o 33T FEH ST PUEAS (VL) T
Sith~a g4 faeett | (FamiR 19-21, 2019)

dhegsaforg= Ht. 5.

o TSARES RN IHel 374 “wIH3R ealsd
T, TSI 1 | (S[H 24 — SeTTs 13, 2019)

o THAMT A “Nelled RUSLIT TS AR
BRI, EIMETTSIR favufa| (feawr 11-17,
2019)

o TR TR &R AMMAR, ETHTTRAT A=
(fear 28-29, 2019)

e et &.

o TIfERAUEE TS U AR 311 € S3MEumudt Hifem
3T TSl WY, caniatioll ¥ad, =g faoeil|
(3T 28, 2019)

fasrgagsdt &Y. geaforaT

o SUHGISN THLATT 37T ATS3INAT, AT, Wi |
*TLH AR WAL AHASHT |. (3TRA 25-29,
2019)

o 11" FATHA HIh-T 3T ITdTclol 3MH TRed
s fhame wifl, gfRafdd e el
(Aa¥sR 27-29, 2019)

ety 3R sieRTsda alY
3rftgaTSh.

o giifadr 3k nforda fage = vy f[{gdwa
afffa (Tase)) 6t 6df So & AT soiaeiNe
TN Il F (H-Ae) &1 SR T (S
27-29, 2019)

o dfcld grlee faeafdemay, Sd (Rdwsr 23-
26, 2019)

o TUTHN(=AIT) UTGTHH W T4 986 & fow
Trfa=ieTE ol gut fasafaemera (Tadidly), gor
HTERTfIHTT| (31T 03-04, 2019)

e IYTCHAT FUHH & B & F7 # 3iR-
fasafaemea e faem stk @mae ifad d=
(amEgeiiuy), qor &1 ERT fRaT| (AaRR 26 -
faawsr 01, 2019)

Tfafd| (SR 20, 2020)

SIfAdd Tehdd!

o ymifa Ram f{vm, sIrE R RafRae
(Se=ry), TR (WS 26 - S 11, 2019)

o gl fRae fum, wrdw denfdr e
TS| (Rawr 14-21, 2019)

ST ST AT AT
o SRicE daIdT faeafdemay ik sl g=lee
fareafaermera, ST (FaveR 22 - fearaR 15, 2019)

r=Tquif et aree]
. SO TEET ¥ SR § 99f &y ¥ fav
Fg (SRS, 98 ety &1 kT T

(31X 05, 2019)



o JMEIAMSTTLIR-STATH MHBTA ge4fAT 3R
STIHUT TENT 1 RTIHT & feiw Suwa R o,
T HTERT fhaT| (3TaER, 2019)

o IJHYE FEN & faw IngHsd dae 3R
SeNfMe rgdu™ dmed  (Fegsngaman),
Uaed, eferar &1 @RT T (fearsr 05-06,
2019)

o ITEIEUTLHR favufa ufaRfrsa & R &
T # IR IrgHY™ Hedn & fau Aceld
fReafaeme, siefaar o1 kv fean (feasr
09-13, 2019)

o  YUTE ATHA FRATT TG & TR F T A
Iad SHYN brg, TS, TR, JUAT &T
ST ERT fahaT|

o  YUYSIY ATHA IReATT STAddd & R S Fu d
urey fagm favnT sk Sftew fagm dwam,
oY faeafaeera, Sraftsar-AaT, guaw &
ST ERT fhaT|

RfAe gifRero=

o T HrEnfieT faafdameay (vadhy), R
(Ha%sR 21-25, 2019)

SRFUTFUR IR

o IR-TXYW FF faffmg ik danfe geam &
T eTeT Yoy STgEeT T (SI3MSUHAIR),
RIS BT ERTfHaT| (S[eTE 21-23, 2019)

SreforaT S It

o RIS fAFE wumT, WRdAT SN fagm du
(STETTHAT), BIAdTdT| (JATs 08-19, 2019)

o 3TN Weunft & ¥ # IiR-faeafaaray
@A fagm R wma  wifad &<
(SMETEITU), gor &7 SR fha| (STaesR 04-09,
2019)

3rea+t et

o AP AATAT IRTAT, 9| (f*wsr 19, 2019)

[EELEESEI

o ITEY FENT 3R IRUTSTEH H TR TEanT
& fAT UTEIfie aTell & 9mT o4 & fav §dHead
IS YANTRTAT, AT, JUAT HT ERT |

(S18 - TS 19, 2019)
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it wrafeerer

o YR WENMH TXa= S7, TS| (FavaR 18-
21, 2019)

éaawmgﬁ
tarTeTe faafaenay, gameme (Rawr 26-27,
2019)

o YRAW fagM fhem wd U™ H¥UH
favaHaqzy| (SHaRt 27, 2020)

o Slg g fade 3R Srguge Sta gt
T, dTTefe (TRt 01, 2020)

TUIT &. UH.
(STSYUHSIUT) URAISHT, STETEUHS TR GuT —
e fafRaemaa & sfafa e fasafaare,
fhesfomar, diu, guaw &1 ERT foar (R
25-28, 2019)

o IMENETHENR favufa & faw dvam-fAafor
e & R & ¥u & T wienfdy
faafdarey (wdy), RAmER &1 Shr e

(STagsR 29 — AaFR 01, 2019)

iR e FAuTdt

o YRAT NN A §T1, G| (S-S,
2019)

o SSHI-UTH faeafderery, ST (FareR- STy,
2019)

THRISTTE. T.

o IIHYN FEUW & fiu HEuBR udy
TTfOr S (SSTEUHITR-HITTH), ST BT ERT
fasaT| (JTE 01-26, 2019)

ERICEE &

o IMHUN HEANT 3R UHIEUI/THams Uty
T T 9T o4 & v Gae faafdare,
aneeferar 1Rt fasam| (feavar 09-13, 2019)

St

o JEYHE eI & far I
faeafaeTera, argam &1 SR fasam| (W€ 29 - S5
05, 2019)

o INVINTd TeU Nl & FUH icR-fazafderaa @me

fagT 3k | WifadT &g (smégiug), gor
TR faT| (FawsR 13-15, 2019)
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o U AT WM fAFH Bt (TRITSRY), guT|
(farsr 20-22, 2019)

HTMAPIACL.

o HEUNITHD AU b AU =T amift srgeem
T (TIETH3IIR), dlgigp faafdeney, aw=,
oY, Samr T ERT faaT| (W€ 05-25, 2019)

o IHYM WA & fow e fagm fawm,
WRAT AT {18 v srgaam TR qul &7
Rt fohaT (feaww, 2019)

o IgHYN WEum & fow ifds faam favm,
TR TN Y T g, I &1 ERT fasa|
(3T 19, 2019 3R FFaLY 05, 2020)

ATRIST 31, .

o ST SUTfafa # g™ HeanT & fav faed
feafarea, faa, g o1 Rk fam (w1 23,
2019 - 59 30, 2019)

fetrerafor

o IJTHYT TENT 966 & faw AH a3 Sifas
TANTRITAT (3TRUASITA), $Hics gg, HIST, JUAT
qqT IJHUHHAT & AT d6F & o
Ffawifiar faafderay, @ woied, guag &1
ERT I (S, 2019)

o DI UNAFH TAIRITAT, e faafdeme,
SYUTHT, TIaT, JUAT| (S, 2019)

o IMR®T TR TS 2019 Sow H TRSHT
facafdearerg & srgauHSatst & Ay gAY
JEaNT 936 W UNT o & faw gifdimes Rt
JUIU FHTERT fawa| (S 27, 2019)

fAie eorgfef

o JEIETESIR favufa & fav deym-fmfor
i & B & Fu & = wenfdy
fawafaagrey (wdy), MR &1 Skt )
(3TagsR 29 - da¥sR 01, 2019)

US[Iadt dset

o IHY WEUNT 3R AT araf & forw W
fagm faumT, 7@ faeafdarera, Racerads &1
Qe iy fovam| (fewar, 2019)

o IIgHYH wWeum & fav uifde ik dcifes
T g T, Mud favafaray thawd,
St T Sfdies SRy fasam | (fewe, 2019)

Uhol PHR &.

o IMTEIETHLIR-ETATH MBI ST 3R
AU FEUHT H T F fav Foaew 2
I, I &I ERTfHaT| (3TaesR, 2019)

o IMSUGEHHIUIR & icfd TgaNT & TATTAT &
fav greR T, af@, Wi o1 SR R
(3TaTsR, 2019)

IraieT fAeams

o I fIFH BI¥SIH TGRSR & Hiewd A
IFHY HedT & R & T IR wlIlRsT
facafdenera, Seuafaa, Twud, guay &1 ERT
| (7€, 2019)

o arganguagar fawufy & faw deum-Rafor
e & R & 0 & 9w wenfidr
faafdarey (wdy), RAmER &1 kv e
(STaEsR 29 — A%R 01, 2019)

ITAGHR THEATT

o I Sfdw fagm I (i), S|
(AavsR 14-18, 2019)

A FHR GATAT

o IrJHUN eO & fav Wifas fagm faardis,

reTe fIwafderera &1 kT fbar (S 12-20,
2019)

Afdr. 4.

o DIaftayT faafdgra, aRfAfad!, Hite faer
3k wafarur Sfig fag favm, —gard, guau)
(A9¥R 11-12, 2019)

o fliTed faafiaey, g facaT adafis ik
FRTT A faemdis, e, s, guau|
(Aa¥ER 12-16, 2019)

o gas fawafdeneiy, gds upfds sfdg™
TUETY, HITsST, THY, guaT| (S 17-18, 2019)

o  TIcT fAAfAETAY, Hi-cT T&TTAITT TTHTITAT,
SYUTHT, TAaTY, U | (S 19-20, 2019)

ST, quaAT| (Sf 27-28, 2019)

o T 3fcit TENfITH R Uplas sfag™ o
(THUHISNT), HoEeR| (3T 08-09, 2019)

o URATT WIS T Agr, I (Fa%R 27,
2019)



o S RS A TR, St R, = udel
(fegwar 20, 2019)

o DR BRI, SIS, & A, ARSI
(SMagt 16, 2020)

o 31T URfEAfAST 3R gafaror srgda =g
(TEIREE), STTege | (TWRALT 04, 2020)

o TSI IREJUT FATEET — YR HIUHH, S|
(\=F10, 2020)

o CTTCT A 3R AraTec! T (Sramssiivd),
STTegs | (=T 10, 2020)

Higepifa &.

o STAE PR IFHYH e T 966 & dAey
T HguIT & faw w=af 3 g Iy argHsey
ST TONTRITAT (TTUSTRUAA), ST &7 ERT
| (3TegaR 14, 2019)

HIGGT ATl

o IMMeT faeafdgram, I ISy &7
(TFHISTR), True, eRTTom| (F9%R, 2019)

o R TN XA faeeit| (FawR, 2019)

o SIATERATH 8% faeafaenay, 98 fedl| (FawR,
2019)

AT AETge

o Y TN & AU Fad St Adten i
faumr, fage ok e faards, @@
e faeafderey, [Afa=ifaar, g, Sma=
HTERTHAT| (S 10 - JATS 09, 2019)

emfast wgrard

e WRdW JiRegdlm dwIa=
PIADICT| (HS 20-31, 2019)

o WRdW fagm fAer ud srgHu WU
(3MEIMETTS3TR) QUT| (ST 20-24, 2019)

o CTICT HAYd IIGHYM I (FI3ATEUHIN),
TS | (S 25 - STE 07, 2019)

o IR darfae fam e (smsddwy),
g% | (RidwaR 16-20, 2019)

foragra asft

. WE Rifear faamds, SfawifFar & ang
SIHY FgaT & foiw T mis fasafaemay &t
ERT IR (1 20 - S 23, 2019)

frapuR aeURyY
o URAT A THRIM, STTe®| (SHaRT 05-07, 2020)

(STETHSIAR),
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o SITTARBIctol, YHHTRH, T UST| (FRaART 07,
2020)
o SIBHTHIAS, [, ST-U TSLT| (THERT 28, 2020)

JuTyot.

o YR FiREERT TTAT (STETHLINTE), STe33 |
(S[@T201-10, 2019)

gRmaa

o TEUNT & fAU HUTIMEIR-IRAT I=mmafe
TN T (SIS, RTaTE BT ERT

fasaT| (AR 18, 2019)

T el

o JIJHU TEUNT 3R IR e & faw Fary
Mpe faeafdeTe, g, STa & Haids akT
Tt (S 10 - FaT$ 09, 2019)

o IJHYM WU & fav yRdl faam I
(srgarguad)), ST o1 AMAe kT

(a¥R 13-15, 2019)

gy

o T RRUcHR Ted & aqg # srfafy dafis s ¥a
T T BT A & fT e 8- faam
fawmT, SITST- s1hRe faeafaerer, Mg, ST
HTERT fHAT| (JATS 14 - JeTS 31, 2019)

g AR TE.

o IR-fAeafdeamem @ma fAgm kR @ma
ifadt g (smEgiv), gur| (S 15-18, 2019)

o AF-wid RATY] WfAdT Tdrum, Sgaat, st
(SIeTTE 07-31, 2019)

AU+ dg 3reATdah

o dfcid dAd-ter faeafdemerd, SHHTI SrgEY™
TgunT & foiw srmwfAd fovar mar| (fleask 06-17,
2019)

JYYURTH daTaT

o I BiauM 9 & 1T gl & faiw de e
faeafaema, de e, Tran, guay &1 ERT |
(3TaEsR 2019)

fasrmigT it &.

o TREE I<u AWl & e fagm
v & geaied & faw Afeis aarader du &
T &¥qH ynT ferar| (AT 11, 2020)
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e, rLag 3R Tragdar

SrftgaT .

o TG, TUGH Hedl, ¢ TUT fhiSidha St
TWeTe SIfday (sdaeddt), (2019-)

o TUEHy §1F W, URES 3% € Iad
TATEET A: Heiifewd, fhfasa s ehfRafar
RIS (1Tt TIaTEc! UferfiT oie) (2016)

o 3NUNTA Jgul, 3iR-fasafderera @ fagm
3R @ ifadt &g (smggEiuu), gor (1995-)

o W, Iud IfAfd -STEMM’ (WISTEMM)#H
afgarsit & fav €E-g.uw. srardgi, faga=
RTINS 3T (Fead)), YR AR

. fowg faQwg wffa (vadd))-ifadr ok
nfordi fagm, Seadt aftar darfe aemr
(WOS-A)

o favmfawg, Tuie dar smanT, faewit

o Tcw, Uted Ifufa, S, w=. Irmaarfagifadt
Ug HienfiehT Txam, gor

o W, UTey IfAfd, HERSA dicsl, ST
R faefiear R ae (Heaeas)

o TCHW, T AATEHR AMAfA, Sfee mfaefier
TuTTferaT 3R o (HEean)

o IToitaT e, YR Wifadraw (amgdiv)

31 aehadf

o TFC ASNaT JewdT, BRaiGed dargd
3T Y faeT s MR

ST et Stey

o “fdtg W ER AR gar gxymr Ry
faeafderea, Fraftsar-AE, guov § o=
o o fAdwer's T A &1 fasaT) (2020)

o PR IAFHYUM e (ISR uTd, faerm 3k
SONATRY STIHY §1S (THSIIRE!), TRA IR
& T THters & v9 o & fasar| (2019)

o  TCH, ARG AIATSCT 3 Tie STl
(TogdieT)

TGO e PIERET (STETTSTAT)

STHOTHT ST

o 3NYNTT gal, 3iR-favafdenea @ma fagm
SR @ WA S (smégziie), gor|

31+t et

o ISl TSW, AN AT 3Th Ve
(INSOAP)

STARAA TR

o TWg TUSW, TIEA YHTT 3MH TR TS
TCATSS ST (SmsguiTT)

o T, IR HUdE TS (THT)

o TaW, MR®HT TR BR f& vgarmi<
31T ATEH (VUQTH)
(HreRTTars)

o 3TolaT Tew, "elRuew Ra<d Taed e
33T (THamRTTaTs)

o 3TTSlad Few, T TTEd! BR UldimR 9184,
TR

o 7T, ATA TS 31T BT (THITRUTAT)

o TEUNft AT, Y YT fAFW  IrdreHT
(Tdiew)
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o SIS 37ATS e (SITHd)

o Igunily FfAfd dew, vrd Idm faam
STPTGHT (JTETATHY), 718 faeett

o TEU-AUE®, Safda™ oMe (YR A
STPICHT, STTeD)
(T3NS THSHY), Hearol), afdaw sTme

o JMNYT Haw, I T e ud srgHy™
(THIMETHLIAR), YR

IEELCECE)

o URNE e, STAR TedNl, §dedd I<T
T HTRITEAT, ~ga T, Uay

o W, TOIGCI-3UT caxld IUTNTHdT T,
S IS TLNTRITAT, =g, JUaT

o YaW, STAR HganTaTdi afafa

U1 . TH.

o IATUS Tg-TUTedh, TUTHT STATT — 31 37aq
TR SHd Wi AREIH e aarsdr
(e78e 2016-)

o oW, TUTGHIT HATEHR SIS, AT THTEm
(AR HftPpe TaTE)

o TCHW, HUIGHIT HATEHR §IS, HAXT - 34
U S (faa)

e TcW, Hurehm &1, arefefths Ruled (AR
ufsafim gy - IR A=)

. Tam, HuTehiy TATEDPR CIER
Sfamgfamaierssy (s-am)

o W, SITHC THATEUHET TATEPR &S (2018-)

o 37ege, ST Sia Wi drfee (2018-)

o g-3rege, SEIc wadivei afafa (2019)

o T, ST ANAFT TATeHR TYE (2019-)

o Iy, fae Ifmfa, SiEid-daen o gf3ar
3TAT 3T (2018-)

o TE-IWY, FEARUHHI-SISICT TTSIER FAHIET
Tfafd (2020)
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o 3wy, SUACT Wufadd! raidgia afafd
(2019, 2020)

o Tcw, FEE Hed, TIAUT 3IgH &g, Qo
(2007-)

o W, FEUd Hed, A=Y eaTaloi (37T8)
for., [@rarelt, fAeATITTe, HERTE (2017-)

o 3T, YRATT AR Tamsdt (2019-)

o TcW, JANE TeTedR Ifafa, &eftm fagm
&g, fawafa (2019-)

AT GEuTed
o T, IMANEH Sida T (veed)

AT FUAR

o TaW, e R TR oe gfear
(FSRUTTSTTE)

e Tcw, weRuew fod Traed e gfear
(THITRTHSTS)

S S

o  TCHW, A W HITAGE AT (SMEUy)

o 3TSlaT TS, T HIAGA TIATSC! 31T gf3ar
(TTH3TTE)

o W, MRS WEHITHEGA TIATSeT (TUTH)

o TcH, IR fagm faerg & (mEuadie),
e eefiarg (Suadh)

o Jegunfl, R-fAeafdeamay @ma fagm sk
Qe Hifeht g, (STEgEIQ), gor

o  THIHTICH, 6] WH THRSIY (TITHET)

e ATqUTT 3R
o T, IS Fodfesd WATEd! (SIRTATH)

WEHOT I Y.

o W, T feexdl THIAURT (3MSTAT)

o T, i dae I TEIRweE 3w
gf3ar (Sucrdivars)

Afer Irsafor

o TG, sUIEIGed dANEer 3%k gf=ar
(SUHaTs)
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o TUICHIT TATEDR SIS TSW - ddd o-idl, &
qIEcSATeH WTd e Tt 3T gf3ar

o W, RS BR & WSl A% Talege™
(TEUEs), quaw

faer oorafet

o W, ARG SHdd graTee! (THiea)

o 3fTSiad e, el T Pl (IZ11): A 3R
IHTSE R gA § ST, JuaT

TYATY 3. IAAUGH

o ROF o7 R Iod RS ATH BT
Efear f3diom) Afades e gedea IR
31T TiRTfeed eaet (smEaradict)

IS RSt

o Y, Uvifeoifaw dToEd e gfsar
(drowss)

ITAFHR TS

o o 3R UaIfdeit, ¥fdww TmEd e

SadUdCd draTaitoieed (InSDB)

R RINCEGRIRE |

o I fRAFE W, ANEN gvmr, WdT
SRS, Sia 3R 3k Hefaa fawg & faw
TS

o githgul AT & e faegemdl Aga a9 &
e e, R Wenfiid T, e

o IWMTd Jganll TWHR, Il TAIRST
faeafdemey, wmma fagm v, Semafaa,
UHhUd, JUAT
f@ad R, &9 dwed Rog faafaemey,

o WAAH, HUdd TR, SITH IHaa:
A-Afed SrIATS-atE WIEd Hidd MesaR™

o T, ARG HHdA ATST (THITH)

e g, IMREGT TIITSE 31T WIHG TR

o W, T RATATHISe HrgeT

M FuR g

o IV T & gRT SNUTT TIHhTR REHR

Afaa . .

o W, THIRIULN 31H Ufaa SalditoRed &
gfear

o JCW, TR BR T WSl AH ey
(THTHS), guaT

o QW T STHISASTUTH TIATSET, UAT

TfAaraETge
o T, 3RS fhforde ATt (vhuw)

e asit
o IWNTd TETPH WIhIR, IGI- faam favm,
I fasafaemey| (|8 20 - 5[ 23, 2019)

ﬁawwa«—vmg?g
HUTeh 91 Hew, ‘hiead g Jfeaw (g[A
IEIECR RAEG))

o YRAIW fIgm dxym, duagey # smmifad
HUHSTRUG- 3TEeIvas &7 | diea . g vl &
goq & fau fadwg e - g9 wfafaq,
HUESRUG | (faarR 12-14, 2019)

o Yo, 3IMARST TS 3T FHTCIATS
(VoHT)

e T IGHYH & fAU IJaddH T A
geifdue srddagfa (Rawr 2018 - STRd

2023)

shifAara araet
(VR faATT Srepretl, STege)

o IAETRATHT GH: TAT TG, St Trenfie
faumT, YRARSR, 2019

o GG AR (REHR), fagm 3R

ST ST 918 (THE3TRET), YR TIRPR,
2019

TRT US[HER

o g, nfordia geny, smfleT duafess
TS (TaTey)




o THIEH, ZbMATH (Sgdtsie MATH), TRIf0TT
HeAfeda TaTed (STHTa)

gérar e
o T, IS fhfoide FraTse (Thed)

i AR T,

o JNTSilad UeHW, Efeud IIaTec! 31 31eTiis Us
HraageR oo (smeauerdT)

WEY gAY
ToefoaTaTsht (smsuadid)
(S 3TATH (STSTHUNIREN)

o JfSilad UeW, JITEcT 3% Shidiioldhd
Hfteey ($f3ar), (vadHians)
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o IAGETRATHT GH: TAT STEAg, Sa Wit
faumT, YRAERSR, 2019

AU dg TeATdh

o T, S fhfaaea Aarsd

TR SaATd=

o ST et ST RRATEAY (SmguTn)

o  TCW, TSI R RIATSH (THTBUH)

fasamE &. et

o 3UTemer, weRmew o daredt et gfear
(THIRTTSME) | (2019-2021)

fRsgagdt &Y. geafora

o TCH, SHfcaT TATEC! 31T AR (SHudy)

o IAfITRATHT g: UL rEAg, Sta Wi
AU, TRATRPR, 2020
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1.0 ¥iifas fagm=

SMEIMEVTS IR favufa & Wifds faa faunT & sgdy™ adaH o 8 Hed ata
&1 ST et g 3k Herfaitg nifafrerdr, Ser denfaa nfasfiaar sk Sfea
Ifhg gerd qUT U1 SdClG! & IFIUR Higd &l TS TYE & gTuT
TRy & PReg 3ieT AmfaRad Wi & few e 8 smdamduadarr fawufa ardha 2019
T STAR (TTeIgsd ¢ax Ue RHIC) T&anT & guf Teag T & U | i g3,
S e d IS TANTRITEAT, =gdidh | TAfedrg Wt 3o eawid (RHIC) & IR
TO A U ¢, 3R TIH ol 738 FIITal & 91y gROT W F 14 R F
68 TRATTE |

Tg g Afdas ATT-fag TfaierT & WIT @9 T 31awR T & 3Tk &AR TaNTTeHS
I St Wifad (EHEP) THg $T 3eT o, SeT fasaiwur & e wmr o 3R uasrei o
WIS A & 3TATA AT &1 3T 3retTaT, Afehw are RAIgd W e Iqg 3
SfelT ad-i! fasafaenaa & Tty gganT fasar §, arfes fRifear sik Ja wenfidr
SIuaTT # ST & Rhe-Tds Ham & RdfAd &= & favda S agam Hram
T |

G AT TaNTRITAT ST HRiehH 21d1 T&l & AMO fag 3Rt &
Hid &1 & T g g] & JHTI v & folv smgange! favafa & ary dgad
FU Y AT, aftie 3R usRitg fagm sk wenfiidt &< (CAMOST) & fewar
21 e aTel 851 7 § U, CAMOST &7 W= §9R, fedta ummm sifa (wamr 2.0)
T & T TOMT, TAR, Ardt 3tk tenfifeat & st nfafafadt @ g
R 3R TeH & TIT YRA IRBR BT & BT Tg e | b AT et dRg T INRAT 8|

1.1 WM Wifad v derfe-a nfaefiiaar

R TSI

GRFAT TSI HH g IHS, HH IU, 33 rrarenimmsi Hi uas guft €, S
UHITH A&7, G il Bfaul dTueia el 8, S dRé g {33 & gadd-9-aead
3187 3TUTA & I=d BT BT G207l &, S 9uad: ifa-38) ardiy e & suf@fa &
Maaar?, foadr iy sk fRerT e aaT g ? (e 1.1.1A) |

BT, STHIOTHT §IT BT T TYE T& THSHT I18dT & b GRIAT STHTRIT fhat
“S81” £ TS fav § T1fe & Iudstl dRGIT B, 19 Idg uv 3R 3=
AT YU deh T ITTNT ad gV B: GWRIAT 3Rt 30 HH 39S, FH Adg 90H
SIS & T & fafee Fofig fa & o a5 81 3 arab fafese wiofta




3THfA (417) L11A
fHIR-|R, g0 Re A HH
3IYT, Wee 3
STTHTITATIY |
(http://www.wikisky.org;
T oft S wiaai) | i
STHTLIY SDSS A &
3R Ted N areiy
SIS DSS & &l
DSS wfagl & SDSS &f
JerdT | Hie 37 &7
Tge 8l

3Tfd (S17) 1.1.1B
ARSI 3% & fafde
it 7T &1 & 1
ITTTHY YU AT| 3R Xt
TTYRUT HH 39 AfTAT
& faw ufarmT Rt 3k
iR T 3@t &
95.4$\%$ T 3TeRTe T
ufafafere et &1 Rar &t
[IGlG] 3rﬁ?' SHAARTY A hHRT:
$2.51\pm{0.72)$ 3R §-
2.76\pm{1.55}$ & GRT

T mar 81 gwRfAT (W
gU fA&1ur), LSBs (WX gU
) & fiw &5 Fr
STERIT $j_{\rm{s}}$
T $V_{\rm{rot}}$ 2l
[Strerg 3R it 2019]1

TP 1.1.2

TS gaT & Hdhe-
$IPRE WaeT (< 1
fafeaT o) sk o
g (¥ &7 ~0.06
AT goad), e afeg
arT fafor Sfew oo &
@RI NI,
Har 3R &1t T fafo=
Ui UeRT & few
IUYeT T & | el B
4m ST SeiepIdY, et
& ARCoIRIS TWaEITH
PT ITTNT FRP foraT Tar
g1 (et WifadT ST,
892, 122)|
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A &Y uTe €, U7 safav i gwfam 3tk 91a S0 adg v nareniaei &
T dRG1T 23 e &t dwWrs & grT fear mar ardu 33 ser fafase
FIofi T & 95.4% TN §3 F IR @9 T (a7l 1.1.18) | s, 3 fray
ReTed € fos gmfas &t fawaar 93 3w sner grY faferse fasar ST adar & s
TYTA: $HD I3 THAA-T-Tiadd 3787 JUTA & A bl ARAT IR ThT & |

T T L] T i ¥ T L
UGC 7321 : - :
% il ] s - :
L o e 1
& L e ]
£ — ]
B ¥ T '\ BF-X RS- SR

g
'E”‘('“:- k.'t.'.--"]I

[Courtsey: https://ned.ipac.caltech.edu/level5/
Sept14/Kormendy/Kormendy6.html]

U GHA gTeil SU-ARBIT aIGT

a1 dRT I Tt &A1 B IU-ARGIT 3R TETT goaaT™ aigai df FiReadh g ¥7 H
U STETET ST UAT 1T H Heaqul $0 A URTHS goqaw = S (IMF), arTfAmfor
geAT U dR&TY T &I fAaR0T & AdhdT &1 $Th! ATder fAdsedr (~430 pc), Te
STHR (< 200), AT 3G (~0.5 Myr) TR FaT dRGIT IXG3TT T T TAT BT <dd
BU, TU~T-Gf&I0T ART S99 dTal & gaT IU-dRGIT qIg3if HT e A & faw
SRS W &, fiR ot anft 7 59 87 & U g Tew 93 TR W ST & |
3. ST S & g ¥ 9U-g-2f Q0T 8 B 1 goaHTH aTel gaT WR-§ 14 STHIEaRI &
TgdTH IR & flu e 1.45 pm fheex (W-83) & Irg-ama a4 J 3k H fRde-IR
Toheel T IUTNT I TTE Hic e T T 8| 3% THg 3 7eg-M 3R 918
T a3 & IYHSA F 1.45 pum W STl STGLNYUT 0T bl dTdhd & SMYR W, T3 &

— Young M7
— Young Mg
— Yoning M
= Dereddancd Observations

Dereddened with A,=15.0

Mosmalized Fus
>
=

Dierodduned with Ay=136

Rerpgdensd with Ay=12.0

12 E:i L& 18 2.0 2.2 24
Wavelength (microns)
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3T 1.2

a) el b) ¥ §iT
AT, o) Raffemr,
d) ATOIeISTe
gibae & forw Safeht
3T 3R Tefaa
IR Heaal & ged
mfaRftedr &1
gAfToT fasaT mar)

Tdenr & faT J, H 3tk W-d5 BIemd o fider a1d 819 a1eT - srddeafter
Ja&ia (Q) &1 fAafor fasar| a1 7 32 3nfieart & faiv gar sik auiea yaR &t
gfte & faiv WagraIte S &t (3efd 1.1.2) | IU-T-Sf&0T & §gd FF goud™
3R TS 33 T Y UgdT R aTeAT T8 UgeIT HA&T0T 8 |

BT, ST & 9Hg 7 4 Y goud IWIEaR U~ Taddi &l Ugar &I, S It IR
Srfafka 3ol & ueffa ara €, S 37 MUy uRyd! dRé g {3 & Turfad
IURATA &7 b & &1 T el # IR IHICIR 9 gouq™ T T § A T
SERP182918-020245 &, ST P ap 3R Bry Icoid fadrwdraft &1 uafefd ovdr & dar
TH! gaT 3R ATy AR rfAghg 6 gfte drdT & | 398 U Suficar gl &
FUIGHIT UHR >M4 & TUT T80 33 3R I HH gouqT dTel ITHIRAR T & ST
Fig-af@urd arft des AT &

1.2 3T HTfeid Aead iR SAfed yonfaar

Ui Wonfaat 9gfay 30 sHedl & 1Y TUAF Jfed &, St IRl & JqTY
37 foraT R U ST S ATfEd SIdeER 3R Hesl aRgRIed YH: T & Aded
FRdT gl 3> ISP HFIER Bl JATHI, TP AT 3R AT &7
ufdsarofy ST, U ardafas AT R | W S siftser wraifea yunfadt et aw
ET MY THE BT eI, TRog ¥4 I W Sfee yunfaal & s fiie afagt o1 srarg
TR 3R racId 3T T I fafiedr & g W Bfga gl

nfafiadar s fav 2er: sfed Acad S arenw A

Safe gRigfy Tt ulag vonfast & g JQvar 8, gwrgfaat & ded o
fafree fAQwaTd & St Ueis UurTell & fge 8l davd! 8 | Y. iffaeT 3 gl &
1y UTRA GRIGRT Aead I+ a1 & oy o fasfad fasar €, St s Sifee Yeaat
B U T T &Y TR AT &, T g fadRor # urdly ugerymT & 91y Qrfes S
BT 21 321 fafre et o7 STl i GRIgf Aeda! & vy & A 7da
Terdt Iurg oft v o) wg fafd Sieg € anafas gfaar & @y 3k Ok 397
YA & fILATUT & AT HHIAT HEed Ul IUSRUT §9 S| B ATt T Tebed
STAAIH 32T & MR W I THeH 3R aifipd FA & fow aF orues 0 F fa=
T, ST art 3R TS SeT R N frar STar g
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TSI AR BT IITAROT: TS TRY b e AT B Ui Aot & 3 v AT
TET S AHifee<s, siddicae, Ufaudigsd saTfe W 3T aTiianur g | HoeR &
T fRaTE S AT TNTHAT 750 STERT Feie] & UH1LT dehl & SeT &7 fagaiwor fasar
STAT e 3R A= gt o ST &1 atfichd e B TuTdt 89 & faw gRig iy Aeaat
QT 30 T ATG O 1 1FATH T Red &l faRarar ST & |

SIS 2T ¥ RNs & fgagatdar ik Whfei: SHsht o fi=rard ar fagnfaat siafifea
geg nfafierar & srama=arel T Udd ¢ Tadt &1 WY, 31ffasT & Iqg ¥ gRigh
A2adf (RNs) & ST BT ITTNT b sl 3T T [axgd fagaiwur far| s srd &
TdH fsHy RNs &7 f2eft faaror sik grrgfy o & aror Sfam g1 dda 2 € s
&< UuTTeT § sfafifed Sifet nfafierar # € wenfae damt & IRa- € (3dfa
1.2) | T8 SR URiMe & i o 1-fime SIS e 3 7 fafdse fa=rarant &
RaiaFA A Ace A &l

SIS HR I - Udh SAfeed Aead uiied

STESITSHR T (AD) B €1 aTel! WA gihaT THTSATas el gRT Uge g &
aifa & v TeTeg 81 IRATT faer Txum, Stege @ Teaifiral & ary, . siftaar
U IUEH & v SIfect Aead gied o i fovar i daisrad & erfd =ime
TUTAT & e &1 H guIfdd el &1 Ugell R U F&I-¥R P UdeR &l
Hedead aRar §, ST R Head TR IR Hdbd YaRUT & G&dT & JodT™ ggam
& faw giaafAs TaEETge ier 713y Hisd ¥ Jafdd <R+ W S ardraror §
AEYHIYdS BT T TET & YT E1dT 81 3 AD BT Hedqul geHT & ¥ § THSIT
Ihd & 3R 30 Wl Afsed T galgaiRa degeq wRur TepAur, wiasr & Aarfe
SV H HTh g qU &1 AHhaT 8|

TE H1Y a¥ 2019 F 2 100 TrEfefthes Ruled AT 0T # Jufid arsfefthe
fared A usrfaa frarmar |

Sifee Aegs! i fafdy awg tum stk wfaefiear

Y. STftaeT & TiE 7 g fa™ & fow fafe vga & o Rt g & ary
AT R & TS TR ATSIeR Fead & T I Trag sifas nfaehia
gunferat & faefter T ot & fafdadr 58 o8 fadaw e geqd 3a—
IR IHdl &1 TRUTH "R & §9 Brafar afaefiadr & smafa ik 376 &9
TATHSD TR & ATHA H G P ST S ufthar & A Raa &

1.3 Agifraes dafad gerf wifad

TRATY] ¥T T TS A4 Tt fedey saagiad quil & aTged & TRgd avdl &
SR gda o # fafo= srafasarst & e ¥ 3k siRhas fafaa F3a—
BN ITelt 98 FRieHArstl & Ui 1 & folu 39! fawm TRammsht R sy
SITHYT I 38T 8| BT GEIT el &7 THg W] 2ffel & ured 3R Feafer fawm
TRET3N & Soiaei=e, T, TRag 3R Uit 1o &7 udT e R8T & (3hfa
1.3.1)| BT & YANITcHS TRERUN F YAdH STl 90 & 919 $9 @R $f faud
TR S Tt oY Tva fsar g
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3MHfd 1.3.1

I (S) 37 (D) g1
3R e (G) goa T T
IHH-BC, UTed fawy
RT3 BT TS
Tl 3T gHa b,
TAg™ &1 Ra- gdta=or
2 AfST U g
Rg9-fseefar 3tk gur
SIER &I aLMid gL aHT
RO} & I UdER Bl
fearar &1

3MTfd 1.3.2
ey sfafde oy

Wﬂéﬁs@ﬁa

HRAHATI

3. AT & &1 & 31T & TdT IoddTl & b B BN & T U THR & a7 &
TUTHIERUT @ I~ &1 aTel TR- [ [ Jrdhed o T STHIHT 31aer & Ihi 3k
BC, & 2¢ I fHRY & ary faww TRammt R i) 8| U 9o 88 & AT @ IW
3R A R a1 99! & Ty Ude urdl & U favdfea ouy faunfa gufafa &
3R ST & | Bela®y, gt -RAgT=l TR memie wHmT uRag Mot & iR fRo-
Tohee T soagR AT 7T B 1 S d faT faarur & HRUT, I1ed sdeR ot Arge-
TIed & gadT R AR FRaT1 & S a1 I9a1 & Fafd a8 1 3 3n1 gaa & dad
FAH & IAR ROF-¢gdiarur, @ UL gohra & ded adr™ & Hdel Raq-
¢AHRUT Y &ad &, ST S e B dioHrag ¢ fezarar mar 21

5 ';l_ |7 Reverse Blas

ST FTAF STdATADT T STRERNTA Jifdareiadr

Y. FRACT HIgTHE & HHE DI UTAfHe AU T 68 IRR gIEHIN & YHTAT &
iR fafo~ Teawg S TaITES UUNfad] & 90 UHTHT TRUN, HH IHofl JrEDIT
3R ST 0N ST TdT T & | THg IRy, e iaor nfaefiedr, s
ater nfaRfrerar Ht fRonfear & gea 7 o ot guem o anfire 8, St gty gedt gt
&Y S8 el YT & FATH el D FSITe PR H HgTaes g1l &Ted &1 H, 1.
TIETPHE BT THE SUd PIE-S JLATAD] 3R ITd (AT 1T sAag - IR JIEh
Ui & SRR SfATeddT BT TaT 7T T e & fadw ¥u &, 3= uger
g T & iR geraaie & fafi= Tdgor & ary urefgy siafde iR &
WA, STl 3R Jraeh g o Ht ST H 813 ura & 5 ey srafaes
& faw, K -aRels TRemmg SRdmfes st sraeer & f@R ed @ qar tk-gadg
ST srawem 7 K, -ORe i TRa-13i & R 8 & <R s1da1as g1l 81 gaRT 3R,

‘\‘h.o c.
L FE



3TGfd 1.3.3
TIRNFAR STt & FRT
TR g - 1/2 &oif & T1YT
ST JOTTeA! & fow
TRATIAT =RUT 311Rd | TET
FM, PC, 3R E
WS, TTR-JdaR
3R XY USR & b
ST &b AT TRUN
Y TG IRAT &1 QSL
THTAT a9 TRet geref
TRUT B U BRAT &1 J,,
J, 3R J, 3rer 3fRaw
THHGUT 1&gt # fafu=
Ro= faffmg orafis
foramaft o TRgd aa &l
f=fafad udte semw-
TH & U sa W
feoreeg it
Rt sraafa &
Yb,Ti,0, & fiT (1) (@)
3R (&) ST fH A
STeATT- 3Tl T &
I AT |, Er,Ti,0, &
fAT (2) (4), ErPtO, &
AT (3) (m)l
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St Trefrgd Sitd ARef TR SR K,-ORef arfere & il IR-qdig
ST sraver # R 81 K,-ORel & arer ot diefras wary & afvefiT sy #
TATHIARUT & HRUTEIA & il BHT TR H T&ATT BT T 8| Tgt Rgr= T3t &
gatgeta e me diefem St afefis fea i & spfa # fazame e &

(3TPpfa1.3.2)
TaTAT RuT dvet Uty 31 R- Tl aver uaref

ST, THE AT & MY HHE BT & gedT H TgHrg THHT HHA § STHRAD
Y131 &1 gHEH W divgd 8| T H aaq g nfafafadt fihaare awamait
& I STT- T ATl H Bfvgd &

3D e et O garar o ave uared

THTAT RO TR Tere (QSL) THTHT gare &1 THTUT g TR 8 fO dRet geref & TRl
TRUT & FEHIY 3JFT & FT T AT ST ThdT &, STET AT HY IS §7
B AT & SATet farg et iR fAara fovar Srar & @fd 396 gradh T &7oT 3R Wad=ar
&1 R f3ft vama gifas 3ar-gemE ik ufagufares sia:fosarsit & srRor g7aw
FUG AT R ff R 1 TRE IAR-ITd R hd! & | HHTSITdT & fh 0T QSL =Rt
BT TS THTAT TOMT ST 8 $HGT §HdT S fv sgd Hgaqui |

ST, AT &1 g Idd H gery-ged! OTeiiaw R It & QSL =RuM & Sfid a
ETE, TR e € # 57 TRE & QSL Uil & AsaT & fow dwifad sefiear gm
& fawads-faad gan g (snafa 1.3.3) | 5T SIa # 31 uerd & QSL wRun g fafa=
YOS S 3R Tad=dT &Y fafa= f2foat & aryr gad e fhar & gvnfaa
TONTTcAS fIgd! &7 OdT @ & foiw aréd arer & fafer &1 3uaihT avad arafie
SfRPIT BT Ut fava T & ufasy & Arey- @ wTdt & W Hrat o7 gdT emar
e

4Ry | R =

Bl
L=]

ol
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3THfd 1.4

VS, = 5.02 TeV TR pp,
p-Pb 3R Pb-Pb TawTal
& folT <dN,/ dn>” &
$1F & ¥ H p,-Thipd
gfame 3rgaTd K°/K
3R /K 3TgUTd| ATset
qafgam & xarsf & ¥
B fearar mat &1

T%- R THTAT WO e dl # gy

et oft arafae gfar & dafaa gard uoreft o Tuem & fa, fadt sraem gof/
SMefAT ot # S 7T 3rquiar Ht Iuf@fF w AR wAr TrfRe) . ar=Te @
g AT T Aolgd S o U § Frerat angatt (SR IhH) &t &1 Hoff
AT Y T & o gan &1 A arefRos Aty R gfReiur &1 suanr
D QY gurfergt 6 HH Foft g A S SIig 1 Il 8, vy & se § ug
ST a8 TN R ST ASATHS TeTTT & ATT RS &N

gedT § HedH e Uunferdl # 1R-WHT avet (NFL) STa8R

Fe TR T TATAT WoTTerd B TR-THT avet / STRdY €17q & sIdeR &l gif~dd aueT
g Tufd Terd Wifadh Hi Ioe R T A TH S ETA S FAT A ST RE D
NFL =RUT 3R wet-20ft Y srarafea ureafis fosarait & Ty Afsel & td aif &
ST MRS TS UTIT TRT & | 8TeT & Il & UdT IeAdT & b TAAT SRR ATS oA &
Fo aif § fadR &I IufAfT & fa41 ff I7 ddl-9vft & Srouaf@d Alsad & Fo
T U ST, TR T g 7 R AT ST 3R s R el it o
Y TET 8, S STTTH! T I WG IR Higed! T FAATor o1 & S NFL afae
Ui T ada &

1.4 TORTTcHS 3T Holl Wifdd!

31, A ST &7 g IHg SOTus ¥ I QCD UT 34, QGP & fafi= gt
TR I=T Sl RATY] TaTa] § HUT IATE o7 DI THEH W ST Sivad R IET 8| 8T
B T IFN TS ¥ A 8IS rATE & I & [Tegw & LHC W Pb-Pb
cawral # REdsefar gura &1 eRiF fhar 81 31gHTe STeUdIaid ST §1d & oI Hotqd
3 forarait & ATenH A & B €, TUT YRI-310 eaial § T1fdd 2gifAe uard &
ot & RIfgd T & weayut yffer [Furd 81 396 s1e Shadard ($8 fm/c) &
HRUT, IS J TTAST AP a6 YUTTe! b fAdTH & SR 3THTE & HEaqUT 3T HT
& BT & 3R 370 2SI 3rgela urenw & ATy URARe fvar awva g1 sifaw

%) 11 T
O 06/~ wone gk ALICE
'E{ Pb-Pb 2.76 TeV
L a <. p-Pb 5.02 TaV
o m e Pb-Pb5.02TeV
© | = e ppINEL502TeV
5
a 04
0.2
+ -~ GSl-Heidelberg (T, = 156 MeV)
— EPOS3 - . EPOS3 wio UrQMD
T L P T .
Cb 2 4 6 8 10 12
13
(de‘lqu)lql <05



3P 1.5.1

(A) I BT g

OIS ITgs e It 7
I &I TS| gRaer
AT A &, ST dTaR
QT TR ST & ggar
21 (B) I §¢ A &
TUE SAHEI T
IR fMu e &
U H BT R AT &
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QAT T STgATE UIftd FUT SaaTd, ST 99, 39S & IdTe] & egld
TR fohaT SrguRe @ie 3R 38 THg HAT R ik weet & foads Sk 281
ROTH e R 3R gt afosd 81a € | $afeie, weg diadT o 3rgTel K'(892)° 3tk
¢(1020) &Y IRY Y FoAT T RIF T 3R ool & TWTa &7 3remg faar
ST &1 S THTT goaHT dTet dae} AT &, e 39T SiiaddTel K'(892)° 3R
0(1020) & FT T T & 3IfAF & FRE T fA=1 81T 8, o1 SHaaehTer HHLT: 4.16 +
0.05 fm/c 31k 46.3 + 0.4 fm/c 8| MBI 1.4 VS, = 5.02 TeV TR pp, p-Pb 3R Pb-Pb
TaRTal & fAT <dN,,/ dn>" & R & FTF K/K 3R o/K 3ra1d aeridl &1 <dN,/
dn>" & T @A /K ST & SR <dN,,/ dip>" T & faw K /K S/guTa &0
BT 1T g1 3rguTd fafi=T eawta wonfargt sik cawia Foitalt & sregas o 3
g T Ua™ aRd & | TS §9 ¥ <aT T {6 S1afId-ur Sgadr & ary
K'/K 3TuTd &Y & gt vafy 281 @Ror §f Redse Rar uma 3 Ued &1 gemd et
& (ampfaL.a)|

1.5 7R\ 3R Afehg uerf qur ArgshivRgsfeaw

J&H §¢ 3R uTEh T ad

31, feefta wrafedal & ey & Ao Iths3e dd-1d &1 IUTNT HXd gU J&H gl &l
Ffor g et € (SN 1.5.1) | U8 T SMTehR &6 Y&u §el aTel ugeg &7
foforaRaT gl dsT Sl & ST & dyfed axa &1 s9F STemaT, 39 §el & JAa-
TR e Y iR fiedT Y Thet IARA & e arfae fvam ST & | voreft o1 gz
T YT A & TAT faam ST TehdT @ 3 S TRIAT g2t gRT INTos Ofvd g
g1 S o it ik Shta g ST & Uge e 81 393 THg & ST e &7 Ud
fewar argansuas e favufa & ger Sita fasrm arg & weamr @ fharmar|

L .J.l..‘ “.\.".
OO XL )
Hesosenns

SO0 O
A XX XN K
S essin e

g yerd g

3T, aU Y. 31eaTus &7 T fesy uerd g & &7 & 8, JTef 396 g 3
) TReuT W Sl B AR T3t & forw vare For wonfara &1 gdr ammar 8| s
& fawdt & v H, THg 37 vunferdl T srerue v 36T & 5 Wifasfact & ary-ary
Stfaes argaani & foiw fagam= voneft &1 e s fa R ad|

THg, Sfei il fatafderera & Tedifdl & T1y, IdaH ¥ 39 3520 & 91y

TSI T IET & T B SaTIRAT S E. coli, IEHIUT 3R STUF0T UATE & Sfavia
Idg & U BT S0 & (IMFfA 1.5.2 A, B)| &1 Rfdar sk Ja-viafda
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3MTHfd 1.5.2

(A) BHII §Tde I forar
T SR E. coli

iRt &7 geria gul (B)
STUFYUT YdTE, Factd!
TAG-TIATP I, T
3R fikra & Sk
TefTeR TfaRfterdr & Ty
HAg- U &1 TioTes
fR=T| (C) & ATse kTt
& 3T YdTE & | 918
3R TRTH BT TR

5 <18 3R REH &
HIS[E 1 & SR J&T
ga Bl

e, B 3R TRed
JaaTeT A ST €T &
et e 3R Tt
HHIT: HH 3R Tehigd
AT & STE o oft €,
ST b TieHTeg fReor
7 feamar maT &1

ST & fow STRaT & Mde-adg e & Fufad & & faw 97 & vga=
B R Bivgd &1 31T E. coli & TATHATE! TUTHS AISe BT IUTNT T & fordy
T & iR fasfad fearmar g

\\_h a'/'/_/
- T

gk’
tumble

: = o
e = i
Y 7S Lpe
e =
I =
. e A

T 3R, TEATUS T THE Tk & U 3R i R IR0 & Al JgH RIH! i
S Tfaefiiedr Y T R IE|T & A R & UTH TSIS! & UdTg & ATID AIAwor
T U fafd &7 gd1 I &, S BRicd RIB! BT TIAR0T IR & Tl IS §9
3IugnT U MU ReaR Afse &F o1 § 9gd NI 81 HIse ATHTY § 3R 3%
AT gRT ITfeld B3R Ted TR 31T & TTY SHfad e R drufaRfda s &
T TU™ ¥U T 3G g1 Wg W aTdTeRur #, T g6 Tadr g, R Sfee
UdTE 3R & 3 ST UReURS fhar &1 Fehdl &1 R1dbl & UdTg & 3R I
IRERS fohar i AeT~e 7 F g & 78 ? (IS 1.5.2C) | 9 ISR U
siagfte Wis W arareRur SR o Sfiatu] g3 & Sfed ofifadt & gme wuer # aheH
Rl ¥l 5T 3rerrar, TRomdt 3 93 Ris-Rcta B dfig St nfaiierdr & srgawor
P BT ST HHT &7 T 8, a1 d widsr d e =T 8|

T 3R afera uere - wah s srequs

BT 3 gorTet &1 ag R 3R 9w uerd & &7 § S a1 81 396 ug A fafa=
UHRT HRBI B TgaTT Y & St 37 Aciad & dlersst ik arfa g arvpait & w@-
oo & faffaftd wva &1 3= ureafe faar gmar sk aRomd) =Ror sgaEr
aur fAfATT H e Warsi & fam & fae fafer o1 vae foar St 5a &

Cy, (wi%)

8 10 12 14 16
Bjerrum length /, (A)



3Tfd 1.5.3B

(A) O et & T1y
J&q 41 &7 3D
SRR | Y & Beod |
(T AT RATY) HY e
Al &1 Tdg R U fsar
T 81 (B) I SR
ATy, ft, 2D
freed, 3k de-a@
TRIATS & TTT WoR
Rt &t Feraar d gaH
o1 T e | (C)
BHCTSC J&H U+l &
SEM sfq|
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INeAeT 3R STedhlgd S WIS BT IUTNT T ST &1 A-Ider- ST
TS RE JTAGT &7 9T a7 T AT | STehIged THATYH H au=1ge® &7 =RoT
3R TIATRAT &, S Tee T T eI AN, IR AN, TS I,
Tafes / srERthite Sid, &1, od JadTed 3R & fohtec g TRa-131 & &A1
BT IS HAT & (STMHIA 1.5.3A) | IE I TS 97071 FF vt e o1 arfiaa
FD PR-UA BUN BT AR B & folw TRet fAfS 1 veef= fovar fowd crarse
Feded MR Rfadr geamas | fiediy O 9 & faw @-gaifad
gl

t1aTe faeafdenery & geahT @, IE s e foree i U fovew o oy
BU I J&T g1 IR Ggerl-gR TS Tergd & fow Raie fosam| 32 das
ffa=g, FueR TRERS fhar 3k aor Rmd & Tergdr ¥ Hiargsd TaieH
&1 3regae fohaT SR femaT & it Sarss fafay daiomT & ik a=a &, S
TATHR PSS! H TIET 81 ¢ (3Pl 1.5.3B) | Fbr ufafosar e foreee &
FIATSS! & & 3R RfHd Tuiem & faw @daar & srfafed Rt vem e 81

Magnetic microcubes in a nematic liquid crystal

Defects

1.6 UBIA SeaelAchl

BT, FAMAGIA BT T TH1T Icdoi 3R Tadiawur (1T 37k Iamafis) 389 &
SIYTNT & fAlT HIA ST & U9Tg ¢ifoRer (OFET) IUaRUl & fadrd iR e
Sfrgd IR @T &1 T 3 UG IIJHUT A1eT & aild 31T &: (i) AT OFET T
fRmfor 3ii (i) TR qur dey &1 grfas fagewon FET & fRafor & fag, 39T
g S FANaur armft & AT gR 3ETad & U0 R &I Sivgd TR el e |

GREEN saiaei-ad & falu sia fAwftasor sareae urd

BT & fat & S~ & a5 A gfg & PR, JafAeiianur sadeRe Iuarul &
faad a7 & A adam 3R 81 ga & ol & =T, Amdand & IHg ¥ a4
OFET WeT fasfid axa & folw S arj@et - 9gad, Tcgalel AHioheed &
QT fhaT & TUT $HS WaATHS 3R fdg]d ot &7 sreqa fhar 8 (31 1.6) |
3T TEIAT HT I T & fAU, F& 3T TS IgeTad! Wal ot PMMA 3R
TeiReTed &t ot AU fasar mar 3R 1uit &Y gt &Y 1 | 998 Uga, Aafariaor
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TP 1.6

Sa AT gRrR 3ETes
& Try ufawerfaa
TWRATT TS TR,
OFET & TioHTEE
T

CNC (30 mm) Udel! fthe SiO, /p++-Si skec T IhUT ¥U H @iftd HI 17s off, fo
T, AT, 3R 2-NEATA H oAb gRT ITH fHar T o7, s9& g1
O,-TATSHT IUTR fasaT /T UT| 8 §1¢ CNC (or PMMA) 3/Ted WRd WR PVT Sl
&% Tlhor S Fe19 Thdt fohee et T WRaeR fosaT 1T 31 3fd o ardiy arsfiawor &
1T W 3R 3T sAGErs (Au) B ST fhw U | R-TUS WIS WA g
HATSHIDIAT SATSHT BT ITINT RS ITSRUT T ! AleTs 3R Tdg MHIRDT T
3reqT fasar T or| foR erefuTas RMfed fAvaus (Wise: 1500a) &1 3T
RSP gIgHSAT 3R SMTFAIST IraraRor § IuRON & |-V (FdHH-deeT)
faRIwaTaTt & gof favaT AT 97| 37U HE & add Ny fAwhuT I, I e
T o FET qa&rdr o1 o1 T faa1 OFETs &1 fAnfur i & feiw sgadh! s/araid
FI IR ER TS A Fea-T T 8| U & § e (T 3k i)
ST & faw AafArfawor grR sraras & T OFETs &7 fAufor &t St Raw &
ST &

Cellulose ajqi crystals [H‘M&ﬂd‘?l Conventional|

Contacts
Active Medium
Dielectric

i
O @

al defradation

1.7 A Wifad 3l @ier varas A wamerer

1. il $HR & T & IgHeT™ # TNTTes 3R Aeif~as <t ot enfie €

TGN STJHUT T STESTHS IR favufd #1330 srraft Sa=-SITe 3uSHur &1

AT AT et & arfes et Rad ooeget &t ammens fasar ST ass:

o JIRARGIT AT (ISM) TR gedt & ardrearur f wifadT stk yama fagm

o qTEY 3idRer # Shaw & Il - ISM & S 3rupeit $ gga™ a1 & faw
STy Wae T T

o 3T 3upei A wreRfeict 3R wfadifta & seafa

o Sitad & fAufor & fAv srupeht & vafa & gde: wer-famer ik g
uferaTait & faveg srupeit & fidRdaT &1 ferfor

o SIT MULSHT & BT WA ATATERUT HT THTT

o 3fdfRer ARG & qraTaRuT H S ST BT A

Agrae S W THTET IR TUET A & S T fAsas! $f i
gl



3P 1.7

g Iggnft 3Ty smgfy
ST STl SaeRIT BT
CAD 3119 ST 80 IW
IfewiRad wrar $r
fawga fafdeuar s &t
Frgafd &l
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BT, FUR & TYE 1 8T &1 1 FagRd ek ard g reny & faw urd s araam st
Ugt TR WM AT UfAfesar N+ H» NH+H & faw urdfie gerfaat &t
TAdeI e WA &1 HgRUT a5 & fAT TamT A e TuMT & 8 | TUMT 61 18 &)
T[UTich BTl & TN URUTAT & I1 3R IHsita # a1y |

2.0 3R faga=

SMEATEUTSR favufa & xam= fag gy Heawur, TRaqr iR nfasfiaar &
HE Hecaqul fawat & smaara gudr & fora STupsit &t S1ayd SR, GUmdiageR
yufergt 3k 98 ohETS, T 3R FHoft TATHT A Hafd amfat &1 s 9w s d @
T8, AHiaered 3R fRomeR It & fave s daeT & fav &g Aarfs
IUGRUN T AR, SHa- & ol TRATES I T WeH I & foll Hasd! / Fama=dt 3iR
T Rfeaf vl a6 & Tunfad Jfds srguai € Frde aRadHt & arr-ary
QIR 3R Fat YsRUr & foiw 78 Il & foaw sifds Haa IARS &1
e ufasr & fav ade sreforawar it SauRUT A JSTE3N &, STafd SfdaTS
aTsfa ik Sgri~ae AT AT &7 Aolgd qg &7 3UIfas yonfasl 8§ 4 &8 &
PTHBIS I FITId A BT SAMMUGUI AT 8 | $o [Af e faRor i afvia &:

2,139 {3 - iifas fass siaviyss

ThTHE Tot=el 3 TdoT-d WL & ATY-JTY dfdad arefeuarer & faw ik arT
ter = faar & S &1 € ° HIfds-19 ATHE SRIFTEET I & HRUT I &8 ¢l
T W ITERe THHUT HT A TR i dd-te waed fafaai 3 PCR aTRT-PCR
3R TASTE TYeon T ITTNT TR IR Ffdwidh TS T T AT dch S0 &
fdwie UfAg Hded & faw asil @ gar & & alidl & fasfad o & fag, arféa
# g ufadifeT amemfia dawor (ersfafester) faftat s g &1 370 & srfdrwier o
TS AT B SMTLThdT gt 8, foas Ifgaor & Sd gt @ S v
guTET e Bl & 3R S Attt # e TEF Y ST Tehet ¥ ATSE-3T TR
STYTRA TR A &7 &1 H F81 &7 fGW@Ts & SR BT 370 $ ATY-ATY Yfawis TS
BT AT T g SRR fESTe a5 & T 3mereye i S $U A ST &1 570 A
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3mPfd 2.11

et Rufeg vdw & ary
BSMS ayT ufadifea
AT BT IYTNT IR

fdd TRIE &1 Tl

RGN

3Hia 2.1.2
iso-PNAs, fgagaa PNAs

&Y TTTTT 3R cDNA &
TTY Ih! SAfeerdrd|

B AW RNA IIHH HTATH 3314 & ford “Ruffa TR’ Feramar g, St s=aarik-
il Bie-370] & ufadtd & vaH1fdd a=ar &1 Ruffg TRw & oY $9T=R &7
IUTNT b, o et Rafa FaT SraT &, 3T, 312a+T /it & e Ig 7 miRNAs
Ffed gfdeie TRis & Ufadia &7 a1 7 & faw anveice 9 3 WRel, dHTd
quTdl 3R AT gad adt Rafg smeamfa gaaw dw (BSMS) &1 weefT fasar

(3mpfa2.1.1)|

500.0 == =BuffertDFHBI ¥
S
4000 ~— Baby Spinach HMA,J'UHA
—— BSMS+mIANA-263a
——BSMS+mIDNA-2613
300.0 !
3
L
& 2000

e E

470 450 510 530 S50 S0 580 G0
A (i)

Y. SOTT TTOIRT & MY HHE I AATHS i DNA F 3Tech g T 1T UeTes Yfawid
s & Iamfie Heitaat W fad 81 T cDNA/CRNA &1 gedr & 3k srged
fafere adles A st &1 ST (Rega®) PNAs 3 f351T8 R §91T Rad gUaH R®
¥ cDNA & TgdT ¥ahd & 3747 Tavet PNA g ST &1 Stoia Y BTt & TahdT
&, 3% THE 7 fgagad (bm-PNA) TATATT & & it &r yeefs foan| ve aif &
Frfafe gfaeraea o fewsier fier & ATerd & aeg-PNA 0 &I ggl & Ca W
e W e fasar maT o7 3R R @l #, g Yfawraey gHd &7 S 3R R
FAfaw T o g Hr g gl & Cy W SIST T ATl iso-PNAs THS 0T PNAs H t-
1SS foieh & TTery A S8 WRNTT faeaiad et &1 39 I9g 7 fezamar & bm-
PNAs g1 t-T188 3R Co/Cy-TT8sdH & faiv fawaisy fdhas & sway a1
Taa &1 Ca/Cy BT 3R Y TaT AHS PNA ST H goi1 # 31fds R gla & ailk
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3mHfd 2.1.3

U GalNAc 3R
3TIH® GalNAc dgiad
PNAs & T=FTT 3R (A,
B) Cf-GalNAc, -PNA 5, (C,
D) Cf-[Cy(S)-GalNAc-T],
-PNA 6 & TTY 3U<TRA
HepG2 Ifrarail &hr
FHPID ATSDRDIUT
wfagt| (A) 3R (C) DAPI
3R FTETfrTg3MRaT
It B faafda wiaar 8
(B) 3R (D) 39 3R
gIaT Audia ufa & T
AR CcAfdaa Hr s
wfagT feara & St srea
FIfABrIN (A), TINS
(), 3R 31iafie PNAs
(&) Y fear & B
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Cy fG9gc® PNAs & A0 #, 91889 & S-faum & A1y s R-fa=am &t
T H el arfas R & € (3afa 2.1.2) | IRomT 3=k o0 & gfais vl
IS BT BT T8 A & ferg Suai 2|

Ueree gfawa URE HIf AT o ardt <7 & Uaer T8 ava &1 37 AT JaeT
U A EUR A & foiw 3R 32 BUCATSE HIfASTS # @fdd 3 & foiw, PNAs &F
TIRU-CA & ATY-HTY 31gehH diid ¥ N-acetylgalactosamine (GalNAc) & |1
Hgftad fasar maT o7 32 f9UY $U T HepG2 Sifiatail & gRT ferar ST faarar
T T IS U STTUUTES TEReIdT IGUEUT dFf & HTend ¥ URuTaNarsdIaie
fmes 81 Tg urar T 6 Hifderet grT Igufia faw e e v a2
GalNAc-PNA IgH TreU=c=8 GalNAc Igfad PNA &1 goi=T § 15 AT s

HO O":j
WOl 4o, H ¥
AcHN Rl o T S DM T e TaToCeATeAA-TeG-C-T<B6GuC-NHLys - Lys-NH;
0 I H
Fl
1o oM ) GalNAC-PNA 2
Lo .4 1
HOES L Oy N N~ O "
MeHN %] 0 o H
DH k
i~ o
:sé.-q_ou----/w“” b
et X
AcHN
N Lo _T,_I,f’ N_T,k-'igm«-c-A-'r-.q-A-T-a-c-r-s-n-l:-umn-m-nu,,
oo 11 ¢
HN HN. HH [CHS)-CalNAc-T]; PNA 2
o =0 o
I
0o’ o'/
0.0y HE, O
10 HHA Hﬂjﬁ.m-n. S5 NHA
HO’ HO

L — | = =
CRPNA 4  CFGalNAcy CHC'|SHOsINAC-T]y
BNA & PNA

ST, oLt fAea Ty it AT § Srerg Fe e e fag 3tk amafie Ssha
AT & SiRTgTe W Sfvgd T 1 dR W, Ig IR sramme ik Ja dfterse
YT & ATE0H O UThide Scarel & sitwefia emdr o1 SuahT ey & 31 waar 21
THE 3 &TA &1 § Nocardiopsis sp., & ST & fAQINdT T €, S U HE™TR-
gq~ UfdeAmresdie 81 AU aduE # Slauidbd fBursy Argamifsuerss
§HH & [0 Vbl g8 & oid HATUT S T Iy faq= Bhras e gRT faed Mifvd &1

TGHILTAT | BTl &1 | ATDISTIET & faw dfed srafafds deayor ) o1
IR IR 3T & fOTd DKP &R vd g9& M amafdea ok ffiefSim Ca-
e C3'- TR d& Ugd e & | 3Tea 3=7 <&1dT & TS Fe
APIETIATET a1 A Ugd & ToTT AT AT & | $7 T B @t wferveft
HIR & FATSH & AT HiofeT FRAL ITIRY & fawTaw uerdf & &r ava &Y eaT |
ST & AU THTd & U &TeT &1 & I&TeX0T & §7 W, THHTRITAT = UTdhfdd 3R
R-UTeHfae Ia@Tel Afdd 350,000 FHEfHE HiTT & JTASGeT S THfald fohar
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3R AMa TEEgfaaierss Reaed & JaRTad & ATeny I R el Fi
Ugd S| 3109 &TH A Ued, $9 IR oed & U1 IRIgs Yfawarefsa
TEART & 3R TV I=7 g & AT ¢ @& & /1Y UR fufehar o foaa
TR gerTa g1a €1 5. faeaares 3 afehg T & sy 6 taammd & Ao oy,
3R IARS T W BIC U3 & Fe & AT J A g gfamarerss Reaea
& Sg Wifas nfaeftadar s gfaes e & v srifa verfaa Hir |

3P 2.1.4

Tfery fsmr O AfSpT 6
e # Ao D,
3R IARS TTee W B
U3 & U & qTew I
EIECRIEC IR E DI S
freaew &1 S vifas
TifaRfierdT & —ATfe S
A F fow Srfifa

ST, AT AR e T THE Todb W D110 (e, ufadife), g
3R UHcT 3TU] TR TR T IYUNT I §U Hee IS0 TIcH & o1 3R mfaefierdar o1
T T B 3 RAAT 8| DT THE AHTRad ULHl DY & IR B HIFAA IR
ETE:

1. ST 3T W BT MUTfae TR & T T oY STHT ATAT 8, Dnak 3R T&-

TRFQT (DnaJ 3R GrpE) ST ATSH Hed 8107 WA TuTTelt & fAw g maT & (amefa

2.1.5) | RefafRasasad:

o AT A 3 fAIATUT gRT HE-TRIQHT H SrERfId STH9 &l gg=m|

« ST TS 3R TEe 310 OT TG T 3TN IR U TRIGHT B SRR ST
& AT T TeT|

. TSI TIPS & SR Dnak H getW 37K &1fties srazermait s rfas fagarsor|

P 215 2. I A BT IHTT ¢ TS grT fafere M DNA & @y Wi & sfdfde gia &
DNA (A) Cren7 ORI 37 R A uRadT gT 2|

(PDB:3LWH) 3R (B) Sulz . . ]
(1AZQ) BT ST HTREI3T DNA STEETUIEN Cren7 3tk Sul7 Al ATSA WIEH & ¥ & AT T
FISIITTDNAGHE  »  UICH-DNA TRIARS fobar 3R g[hTa SaTiaidhl T it faeawor|
T & fvtee TR
(C) U 3TaRaT ook &
wied U GO o fAfaer
g & i 9TRA dsDNA
AR & T e iy
gy fudt ug &F
oI U¥fd1 (D)
EN (+Wd, i) &t
3IufAfa & dsDNA (-
I, &) 3R dsDNA &7
gfafafe g fawar &1

Extension / nm per base pair



3THfd 2.1.6

(A) Fdd & HHNT
TGS & WHT
T & foiw STt Tt
F T I & faw
faenwor gaager
SMTHERUT AT WagHe!
AT Je3rT| (B) Fdd
TS fIeR0T HT
FfARAT SRAT 3R 37T
FR IS A1 &
Teied e & faw
URURS S8 §U WS 3id:
o Rifeady

eIt eNeia (H&E) &
TTY 3Nt AT
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o g e & o 5 I M wRe arua ik garye o fRAafa g A shfaa s

g, TP TEHT I HdT 2|

3T MEF-DNA TRERSG fhar gamfad & JueqT SR IR & faw ar
IESISEUR EEGRIN AR KR

2. faery a9t T THg U Wae RS dT SRS (MSI) & &F § S0 I 8T 8,
wefi SrfeTT gl &1 ITTNT FRA gU el IYTU=TT & FATHS faeR0T 7
AFRAU R 3R Sfed Tara=d Mwed (Ses AT=adT) &7 faeawor dds I &7
AT oA & AT Taeafel iR 3=T a0 & Ay & Geradr ua o &1 2|
DT THNTRITEAT HER SR ATHT AT BT AEHTd A & Tl Sdd WS H IIamas
LUTHIaR0T B T a=a & fAT MS| &7 IughT 3R &Y 8, Ie STl I IR
AT ST Jegic 3R &8 31 AT S Ahifed fagiw, fahe-T srstgae™, STt
3R R srynft &g Y anfe &1 fRem &=t &1 g Rifsas!, Jnfagrn,
giRkeadhifael 3k Tt & S & T1Y, 36T TARITAT Taq § U dig JarRe
AdHId & T T MS| ST TdT T IET & forTesT IuahT 3id: 2oy ffdada o «ff faar
STAGAT & | 37D BTH H T &R & felT HUTad TCIHHIGR U T E, S Afide
T & TEIF ¥0 A gk &= I$d €1 3 Taead SRR W@ TEHT F TR S
i ATfoi Heaidd W i T R @ € B0 < ATd IRash iR Wel ¥
JUTGTY AP BT Tof P T IATESCIHT & Aufiaur R Y eare Sivgd o & 2
S fALAvor 6T 7g fafd sgd aor € (F8 v aid €) 3R IR fgeerdaiarsit
(ST} TR 8 foT aidt €) fdr & o1 & s 21 g Savre fag e ik
3id: ey RIfeaiy R T1fch & aht & egied & §9 3 396 S1aadd & fau

SgdgSTaraIaRdi el

2.2 Ffderee vamaH fag

=1, fOR0T FUR gt &7 2N THE WdHfad Iarel & Heawor # 3 waar & ok
Sfad & fAT @1 M & gt & faw 9w Rty velel 6 @is &1 & fav
IUTRUT & ¥ T IAHT IUTNT FRAT & | 370 THE ST & 0 Fq T o &A1 T dhfvgd
2 (ampfa 2.2.1), 3rifq, 1) UTfae Ieue A0 sitwefra ¥u & weayquf swpsi & @
3R fderg @ IRT &; 2) 7T gurdt Ireciciie Tee Red v, ear faarur
Temfegt ST ufoReft-gar Tgrat &F gumafiadr § gur; 3) Jfds 0 3 afey
UL T HA T T & ferw ¢ fafet sik dienfifeat & fasra|
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3MPfd 2.2.1
2T, gl b IFHYU
hIhYH T TloTHTdg

fRrror)

3THia 2.2.2

BT, QNI A & THE &
[S2ISEH divi{-iﬂl-l WhlchyH
&1 ufafAfde & aret
IS

natural product
synthesis

method drug discovery

developmenl g - and drug
delivary

BT, NI QFEIeadd & MY THE ST TR favT Jo IUS0T & U H IAR0T HT
IUTNT FRS 78 Afderee faferat &1 faewra FAr 1 39T TReT & sp” 31k sp’ C-H
§08T & C-H SIS & faw duT 3 7 3R fa=g F1dfAa srupe &
fAafor & fAv geu usTer wieRsla IARUT, THHur urg I|RUT R R
(AeATRIERSTaRT) SRR & IUTNT R~ R Hi~gd & (3P 2.2.2) | [T EY T 8T
ST I adAe # 3R RadT €, 98 BRegRar Gea=it &1 C-H Srafcadanur |
HiegRaT fee=ry Frafas THg € St 8 carait 3k Uiehfas It # Hise B
3rfta®, C-H Sratcdadaur ufdfearsit & faw sreqae faw e sifaster hiaegRar
a0, ArNHCONA,, fSTd R = ifede aHg, & SRegRad de dfag & o
ST IHE (ArNHCONA,) & T1T BRegRy 3 dR W gad 3HHT I1g & N-
THALTT & HROT AT IR ATTHH R TATSTH IARS & 1Y S fsror & e &
PRUT IUYad Fekee AT Ufdfbanefia Arsiar F&l g1d 81 376 Iqg < 8T & § alaY
AeATHIERSTTT IARUT HT IUTNT IRb B g RaT =il & C-H T & faw
gt AT RO grRAa &Y

TP §¢, 9 3§ I C-H SEicddau gfafears I wdEaH,
CRTARTHIATEALM, SN SaTfe R e Sigd TR I 8 | TS AT &, T8
3 U 3R feerg faww ol & Rufor & fAv wieksier 3aRm & e
ST Faur &Y ufafariietdr &7 uar & 3@ €1 39T THg 3mT oY Tae-
SR HTINA & ATETH A THHUT 4T IR 3R T8 IR0 ST T ITTNT dech
FIeifautiaie T, 3MTET 3R ehigd ogcd—1 & Ufelthicd dIaduldid TS B
3R y T C-H PTATHASPHIT & R C-H HraIfcAhaxur & 3 Radr &1 57 faem #
I ST RG] DI UTET P & [T % e fSaTe SR v fhu &

Transition Metal

Catalysis
£ Visible Light £ Dual catalysis/ ™
Photoredox — New Method i Asymmetric
: k synthesis

catalysis B Developement

U

Total Synthesis
of Natural
Products and
Drug candidates



3MTfd 2.2.3

Tefes afiearss
T e LT ufdfesar
T 99 O gT88Ie+ (H,)
o &1 fawm|
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ST, Uehol $UR Fiell &7 T R Rid R rar &

1. Co"-nitrito {C0"(NO,)} & fAU PiaTee-AEcI—AA {Co(NO)Y* & =sfesd
SMFOTEs AR (NOM) ufafesar: 39 O grsgioq i (H,) fdera i sa
TRIISHT 3 U 15 IRe &I ufafesarant o area RaT 8, S 39w WIoHT # A18ese &
TG I T FRAT & (3THid 2.2.3) |

P T 24
q:}. ,*” H —|
¥ H
1.,|| i
T“}__ e - Co— + ONO~
Co"-N-nitrous g ||
acid (2) NE-
Nitric Oxide :
(-,H-_J.{ Monnoxygenation I"" :Ha
— 34 N
N r:' .'J .'\
” Hy0 ” o Q i’: )
Ite;u:linn T - i

Co-nitrosyl (1) Ca'lnitrito (3)

Nitrite
\ Reduction

;H:{ by A—"\‘.\ - '\_I_ /_‘ H'
| H

O,
— () —
Coll-O-nitrous acid

2. URIS-URT TSeTse § oH! Ufafehar & Tl 7T AT [IoHT: §T8s o RIGHTSs &
Y TS e INFHTSS BT T3 | 5T URTISHT H, U1l §R, 814 ATSCTSE H HHT BT
a7 391 faa uarfad fhar 8, {59 arseree O aefes sifqdrse + gresior

Riegres &1 At i mar g |

3. PiaTee-WRiadT 3R Adra-RiaaT & 1 A1sfes arfagrss Hf ufafear: arsfes
3fTaTeS STt ufdfesarat & arq (R sraerm) &t YffreT| sa ufaraHT
H, ST DIl F THE 7 TSP aATSS SEIMiaw o ufafosarat # argai &
R srara H YfeT R Tai H €, S 5TST a1 T & fow ugar sremgT 81

4. Zein ey 3 T & Il 3R g0 i o1 & guTfad aRe aTa dRaT &
a1y & far| 9 gReiemT §, 1. Fidl & THg 7 Sifde $9 § TaRATS Sgad!
(UTeisUTSei, UfeitiuTsed, 3nfe) & fAdey & 0 # 98 Mg & fhewl & fawra o
ANHUN (NPs) & SR T UaT el & |

ST, ST I T IAHE BT U Teh 1T UahTged (3HIHT) BT (CAAC) B HIATUT TR
&g 8, 3814 NHCs &F goTT & cAACs & S§d ASIgd 0-SHTeT 3R n-uadafte
T[UTY T eMTVUT IR IR Tg dadl 3iR fAfSd Ie7 99 d@ (0)- HHAT 41qg (0)
yertfaal sraafas siadfie 3tk T Taeaeftar favy fgwams (o) T &1
AT BT (3P 2.2.4) | THE & UHE 3 srfgcdiy dde giayreit ik waa
fotee Tam-X faad+ srerg 3R DFT TUTHT3it gRT 84 AU Heaor fasdia sropaft
F AT I AR R ¢ U SifAT d1eu FFUH, THE $T 32T AaITRG FT
IUSY HHHUT YT IARUT & fdhed & FU T BIC ST U3 & HLAWU & faiuw




74 | a1ftfe ufddeT 2019-20

3THfd 2.2.4

TYE 13 ¥ 15 96 & dal
3Rk Geprur argait &
ST fgmams
TorTfaal & e &
fou I fafs S vu &
IhIT TehIe (STHIHT)
TS (cAAC)|

3THfd 2.3.1

T fORge fafs &t
fafo= wewe we-fonils
& Y IUTNT A g
Dy(Il) 3mae & =Ry iR
JI-aY TRAT 3R gE-ay
ST &1 fa=ra|

FES TATIT ISRUT T T HH deive o0 THE T & JUTfad SIguaT &r
ST AT €| 1. 1T & JHg TANTHS 3R TS e-Tes amae fagqe g ™
FH AT &, ST foh T gV FASTTeATT 3Tupait & Taer & JTY-TTY T I JATA T IEROT
F IS Tgqgall FT e TSR U T 8| THE BIC Sfdd T I RIS
PP U3 DI HLATNT B b T T T HHHUT YT SATCAATSM BT IUTNT
EUBTIUT fara o off e 8 |

Phosphotus-Sillcon
Systam

2.3 701 AT - Irft siavgss

BT, 3101 FUR IR & T &I I T SMUIMAH 3R JUHIATYeR JEHT
[Tt 3R IF IgUTNT S WA WSRO, YT 0T R H9R, Ragie,
IS, TATE F IR Ua M F foiv 9 PiceR TR sri-ifagl W el a1g
Sifearat H U R & A Wi FefAe/sente sy o f3emeT ok
AT TRa & SN uTg Fe(el) S AU difdd IWafAe erafdsar ik
S Oifafa & @ a8 Rt ag o &t smafe gEdi
URAEIdY & gavay ST 3R fhted- a7 Iifdfa & arerw @ degad faar
ST e (3Pl 2.3.1)

3uTfas 3R o T O TEET S fadwar sam & fav fafa= ek,
TFg-X fheeanftee, ARcmfes daiial iR fAeavumae f_feat &1 sgah
foaT ST AT 8| STTUTAsd TR W IS 3R SHTfAdT AT gargsid gord-
gt 3R THHUT aTg SAfeAarai # Uahel- 370] Jrach TTER & U IR el T & |




3MPHfa 2.3.2

ST, STARAA THE &
gy fawg &
BISEIET-AeEs (D]
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AU URged #, IATafE ITNT WRATT S1Ie0aT &7 Ush U U &, Sl 2T &
ol TRe] IeTTE BT AU 1.38% B | T} 3teifes w0 & Iearfea wama=i & 80% &
HLANUT H IARS TfhaT Ui $U O MU € | ST &9 U ad §Y, FaI-AsT =18
IARSG UUTferdl & feare 3k faer &1 mafass fafaator & stk armus J=-
STyt SreferawaT & foiw wee, Taer ik SUd1fad @ 81 78 I&RS Junfarg!
31 AR o & v sl gl #, adwrd Rered At ik F=1-
ITe T & e 2| Y. UhRaRW STeRA &Y S e 3 ey ¥0 @, Hifais
¥ F AUl STafd URad-1 & fAu 7d9 ISR / I8RS Imfigt & f3sms aik
faerT & fav d7ad gfesior # & I sielfle wga & 81 AR I3 Bied
HIsteTe T (81881 3edTeH), C-130Ta fagr (e gea afefd wamet stk
g & foIw CO, A §) FT [AgTEgIor, 3R fANTeR-7TgT TgeAh T ISR |
TAT SR BT AP 8 (3Mefd 2.3.2)

AD & HT

/ Organometallic )
< Catalysis '

v

21, dt 3Rfavea &1 Iqg “3R” g, 37uTd QIS Ur-gAuitd-gasianT &f Sadt &
T & 38T &, Toa® Li-31mae 8t & Qaifohd et 7 dhadt gRd 3iR Sidadifaid
gedt & folT TEeaqul 5THT STdT 8| 9127 €Y, Fedd™ dedl o Co, Ni, Mn, Cu, AL, Fe
3R C, gaarfe & Tamed & faw wiRa 3mgfef sRaer & & va wHT ST §, YIS,
S TR T=T Ay 1991 H WY gRT fafum- 3= sefikal & aqraamfiawur &
g ¥ R ORI gaaes Il & TT | g1dT & S 3WTe! diel & Jhige-
STYTRA FHofl WERUT IUGRUN T IUTNT & HRUT U g31 T &Y 9¢T Adhd! g ST
IRfA~e" & THg 7 W LIBs T YU UBIEE (RG) BT GAUTNT A & fll Uab e
AT T AT feaT 3R deaeTd Mg IR & §1¢ fefIaH- 31 $AfAex (LIC)
& fAafor & forw wte it & s 8 o 8 form| gTaifes, LIC S i dugd, RG
IpTsE faffaed dife M & faw faga wamafis v & gd-fafaues (Lic) §
(3P 2.3.3)| 3T UPR, WS S faeige # TRUMHT QrgY Sred LIC 3
185.54 Wh kg &T STf&&6AH Il g+ feT, S saaaTiie ¥9 3§ 3udsy LICs 3R
g T Iy IR RO e 0 1ot & 9gd Sedk & | 59 3TATaT, abferd LIC &7
STINT &R ol ITGFAdT GHTId TR & TelQ fafi= a19qT (-5 to 50°C) & Uerid
&1 fagaiyor oft fosar T oT| et AT, We LIB I U RG - &1 IUTNT
T fAsfAd, gt Sra-3meRd LIC suTaes dTaHT HaTel- § S oiTd 31k
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3Tfd 2.3.3
SUTSA T HIEHC:
EISERIECEICIE
JHTY H gfad 1M LiPF,
B U $ ¥ H LIC, 3R
Fets & ¥ A Afesw
FTET (AC) & TTYT
Hwfold LIC &Y TieHTeag

|

3THia 2.3.4

HIR A1 Irafat &
TLAYUT BT WSS S
0T S St Hae 3k
STTerToit et & &7 7

STV UT TS

TEISTAT & SIS AT & U awaT & 3R a1y € fafi= gaaeiRe
IUGRUIN gRT I~ e LIB &t STHTHT YR A5 & A<hor & feiw arafdss aara
EHECTGIN

BT, ST §3 T THE 819 STaIUT P YT U & few e samt RRiswpree
R & Hfegd IR IET &1 T WIS 98 Jhe TSI IToid & fow fer smardt
RITHTEC P oIS Gad UPRT | I 3@ &1 74 Sb, Te, Cu 3maria e smare
it & e & faw v yarat & R favar 5 e &1 @eror aofa & ary
TIRT TfAeTse TaTHT &7 SIERUT fHaT STTET 81 0 aRE & (e SmardT amafoat &t
WRAT 3R PLQY & 1T Tedey $f geyd TH I I8 TIIYU Tarat &7 Ugd
e R

3. ST FUR & Ny T 3 SATeagroft Aeft, AT T, FERA TH1LT It
ISR 3R TRET SIUTNT # ITTNT & fow revet grefas A1 amafigt & fEame,
AT 3R (78101 guia W e Sfead far| amm=r ak R Tfdese sradifa s
grefas 39T I & RAfor & fAu @ STeT- 31T Srivurelt & 1T &: (i)
TWTHTAS TG T ISR A1 JUITTATT BT LA 3R (ii) Seie Aa rfafd da &
TS T TP L3 H PRt URUT B TETTdT BT & (3P 2.3.4) | HeASa
3707 3R AT BIethSad iR SRIftedd S & 31efiF g1 3T, $HR & THE &7
T & HHET: gy fgaufdr 3tk gdta 0 & gdiad ddiftd da-ie &I IuaT
TP STHMT 3R I SaRAT & B YOI $I Sfid W Sfvgd 81 AL S =441
TUNTATT & TR ¥ A &l 3TelT-3TelTT &A1 § Aifara fasar S| urafis $9 9,

Chiral Nanorods Cholesteric Crystals

\}f




3TGfd 2.3.5
BRI Faied sied
(PQDs) 3R qregia T
SIfUd PQDs & felT &Tet
BRBRY &1 fagd
TS FTRT|
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RIESTRICT AT Y 3TeolemR 3R UIfHET T &7 UdT T & foiw amafiat &t
ST ! & T T ITTNT faaT ST | R ¥, Ao Aeft da-id § aaa o
IUTNT HT S aTelt cgfAmde e & fadhed & §9 7 44T It Iafoid o= aral
P TBTRT BT GANET0T fhTT ST HHdT 8| TAATT T ITTNT HY T aTett ogfi-ic
TTET TS ¥ F IUAsH 8 3R SN AT A Tohed BT AHdT 8| ETcAl1ah,
PR TGfH-ic Wrgr sifafkad Qe U el ¢ 31k safae, Heayul axaaa
SR TRAAE, ST 3R a1 B STeaTs A STd SR Thd 2|

Fg ol AT AT & 9 S AT saagie sguan (S feawgihe &
faw fgmd) & faw sramT=g o & ISR =+ & o afed 1R ¥0 @ yrdfie
Foll HeRUT & foiv oft, U/ fg/agmRd ar e sic fauma § fUse e el g
&7 (S AHT TR BrREpIRA) 3R AHHUT 4T ST8-He o Tssg o Mo, W iR Ta
AATES SR TTHIES BT AT DI 115 &, T8 Tcl & ISTE01 S ¥ H fdg]d IR, 3R
Je@ Frft €1 BTeT & & WeRUr FATYET & fAv AR & S areft fafd= 2D
qier sfc ImiEl § A, IHH, GRS iR AHAT 4T SEHASHIEST 30w
MR-k gaae e vd uarfa quil (Se-1tu SShifrafi) sikeftn & smari &
FHRUT AT T F MTHYS & | TAGT HTITHBEHUT & HRUT 3T HEeaqul Ty AT ar
et faw U fAeiroe o fRAT UaH &XdT &, ST Jaied Sic IHTYH & @ eh-
Shag 3R da-ie! S Rua-51feT Ud saae I f3uifaer & A1U 39F dUR Thiaul
P USH A & AT ufhareHdT Y M A T |

. fasrame fiet & Tg # Ua =8 srgae nfafafd & gEsnd & 78 § S
fagld TS A1 BT ITUNT b 3TUH! fAgfd IR TAfdfd ol gg & fivw
TR 2D & aTer STe & FITH- TS T R B 3 oIT 21 I, BRI
3R st e & TITATT BRGIRA adied 8fed (PQDs) 3R AT8gIe Sifud
IR Faied Sicd (NPQDs) & Tt Jramiid Wiciald ol IUTNT ddh 3o TR
& IMHR-FTFT 3R Frafcdaddr & T1g dar fHe ot a1 i anefd 2.3.5 9
a8 . fieet & O9g & gda ey 8§ Roa-SifeT a1 saagifsuifoR, 39
aepfa fagrm, usnfl ik fagd mufe faQdudrst sk s @e &t fava-
W13t & fAgd IARS YU & YeUidh gRT FATHDHUT & d1& YHH 3R
IR & FaieH Sled &t et fhewl &1 fAmfor e 21
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3P 2.4.1

ST, I3 & IHg &l
ST faQrearait &1
foTes ugfal

2.4 g1 3R f NPT 9T A=

BT, USTadt Hed &7 MY THE 9g-0A arelt gfas iR srfise-rars fafagt
HT IUUNT TP AT Fg & AT BieT I\ 3k Sa mafiss ufearsit
B AT R BT FRAT 8 | T THE T YT ST THHUT 9T SATeaAdraif 3R S
PITHR F Iedford STaTAT UfhTT3T & THTAT TifAe 3reqay R Bfgd g fadw v
A 3R IS srazaran & enfiret uerer-Ofid uftharat & g ik srguai # ¢,
ST TR FH T & Tts faqvor & faw iR-Ufanafes grom, fRa-aiifde gram,
RO BrIaNaR 3N B AT A BT AT AT & | ITHT THE IR-TRWRSE S0TAH
TiTAS ST &1 & YHTAT AT a7 SR fAhrT & ATT-[1Y AT 3MT0Tfdh
nfaefierar sk dged yaTAT Tifas / snurfas Tifae fafeat w smenla fg-smufas
g B ot e 81 9ot R & ary @it &t vraer (srafq W= &
HTATADAT) DI fem & AN &Y Sigd & I8 T, DI g ddq T 3Murfdd
Tifafterdr srgeeur fafaat &1 IuahT aRd gu WISTA-RAR S1EfET & o7,
FeTTfddT 3R TAReR® TTd R AgT~ad TJHST W HH IR 6T 81 3D 3TemaT,
THET T Td dgad YA Tifds / 3Muifde Tifae fafadl &1 Iuaim avd
UHIT-URd SolagiHd HhHUT dUT ST BIEHBR & WeH-giud sadgH
BEATROT 3R WIAAT IcuTe Vg Srafeaerdr # s YfHHT TR U1l ST 6T 2
ST, USd & HHg & Srgaa fAdwan snafd 2.4.1 A gRBTTT A RI HI TS B

light-induced non-adiabatic

light-induced spin crossover phenoimena ik chromophiore

in transition metal complex

Non-conventional
force field development

Protein-ligand interactions,
stability and allostery

FfUFETHS T g ik amifes e g™ W srgayT™ STRY Rad g,
T ay 1. TGATY 31T IHWGH S THE 7 &l 3T U3l W & Fivad fHaT g - (a)
SR ARG [T A= o arg-3mat & YfdT g &Ar ik (b)
JHTYT =ROT H o el 03T HI AISA ad & foll Oed SIATHS RAGTT T
STANT &R & 0T / HISATS I UgdT™ BT (a) & 3820 & falY, d BrATARES - Uh
UHAE SR & SR ARSI 764 & A X | &l gl oS RATULSTT
(“N” 3TR “0”) & Feol & 1Y, g Al RIP! B S F & faiw v ammef g=ir
TR AT & FHTd e7g- 3 g WRATULR & TATY TH-aY IR 8, 3R JUTHad
IR ARSI RAfFET & T8d waTad dF H THTE13T BT 3MheT aRd 81 (b) &



3TPHiA 2.4.2

(A) foils ik faemas
TUT P e feils-
HITHD AP & S
TYTET SIS URERE
ohT & Sgcl &I
TroTeg e, 3R (B)
ITa® 38 U |
STIHRT FTe¥ T,
3UTd d¢H W I=I-
T 3R Ae-o9e
TR IRON & g-3TRdd
& I 2R JHda
SIRIYSS &b TS DT
REICECIRECRIEAECT
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1Y, T i h-S 1T ITTRUT & T T B8 UHA Tcd rITHD d YT Hr g ad &
ATfd TE MTHe fhaT ST A 1 3 Gith TUTa oY fhd-T /et IRE ¥ ATsd I dhd
g1 S AHATHS WETEIes [aTa- fagq= & IuahT {6y S aTe Iuawul & Jét ae
FI RuiRa A & v ggs veaqui 2|

BT, AHYGH & THE | A HTHD ST I faA & &7 7 WY 10 AT JE R
e g1 fafe v o 3 39 Rad € - vemaT 9 fAd™ &1 30T &
T U &7 pKa AYRUTI ¥& Priori, TUT3IT $T IUTNT 6Hd §U pKa fHAeiRor,
e ATl & €, fo Areies faferat & 9 aridfe gle-ar Ry mw §1 3 g7 3feat
H R IR 3R pKa T TS qaiga a=4 & faw 3y nieisia fdefaa ax @ 8l
gt A W, T, I BT THE 1. i FUR (SMEIMETTEIIR fawufa vifas
fagm) & @ier Sfig A et g & J1y JganT o 6T @, 3k ufafear:
NH; + H,» NH;+H &Y eR-T[0Tich &T UT o1 TR HTH Y IET & it STeReTReb g Hregd o
AT (U 3rid Aeaquf Ja-NerZR) & e A Agaquf 8|

TP 3¢ 9g-Tu S TRamTeit 3t fRemed o # w-witer witsar vyt
IffeT ARt 81 57 ufdsarant &, (wardt) SieaR-Sor uRRe fhaTd e TRa=m &
AT TS & Ay anuifas / e [RfET sdiet &1 aniei axar g
AT, o1& TRAET UT a1 & fAU To-TUISH Toiel & HeT 3dR-HUT URTIRS
foraant &1 e @1 Aeaquf €1 Sfde-Tare ATSfAT o1 IuahT &va gy, .
T T fAE &7 ey Tg Ida & gdT v 38T @ - SnTfae fafan), ure d
Rt gu FuRfia A9Eu & & gurd ureaie foar & afads & ary, &
FHATSTAT SN & WU Tgg # Nurfdss AT W gI-T & T-his far Srar
27 (aTpfa 2.4.2A)

TS Jrfafkad, 7. g & IHg 7 &1t &1 8 uRfAd- 3R yunfadl § He-3iiRdaa &
WUN & ST THAA FRTYSS BT R B & T T SIS AHES G~
fFar g 3R Tcafas 33 Uit & a8 Ulas Aise U del-diel IRUT GU&aT (LLPS)
& AT P fearaT & (31 2.4.2B) | 78 Ui foad & I STufds S3u= # LLPS
&1 1R ffaa R FwmTfas ufafesar Hraf & 33 U 3RATTd TIER & ST SaT
21 TSI MY THE Tad § 39 SWNTae Afadt o suifas w@-gae w
e 33 gt # Fsanifds ufdfesar oot & SrETd SUdgR & U9Td ol UdT oviT
ETE|

—
[

1 =

T

1
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3MPfd 3.1

(A) $aeT BRCT 3187 3R
(B) BRCA1 & RING 3R
BRCT ST &1 g18fes
Mg TAMRS G-
FUTSTATH TR W STeh
forar T

3.0ufds fagm=

3.1U&d U] S1q vifadht

31, fRafear ure & waniTert &1 e Sfia fagm, ifass fagma stk fagae &
SIRIYS W Sfegd &1 T S TifAd TuE! & 3 & f9ad grr 7 dedt gide
S=IR HH dTel DNA TEFT S8 G-FaTgteiad, HRAKH s & a1y yRedRe
%&Tﬁﬁrélaﬁﬂﬂﬁmwé’aﬁ%G FATSCATH HIEHT b Y g HTATHD
TR S WA BRCAL's 1 TReaRas T & aifies faroit &t ot o 2T 2159
URERS R W HEaqUl RAiEal S G-aaTgeiad DNA & HReTHS
fafaerar, amﬂ%ﬁamaﬁ%wa%mﬂﬁaﬁraﬁlwmnﬁsﬂ? Ja
WfADT g S Udhet 310] UfASIHTT 31gHTE ol §XdTaR0T (SmFRET), ST0Tds
STfeTT arema (3Mdhfa 3.1) SR gty feaviar &1 S fsarsmrer

9> fdRed, Ny Tqg Aedl-Srréicd gdT fadRur ated o f3ormed o & ot
I RAdT &, S fs DNA 39T RT3 &7 Iuh! avah, Hale fRifder &1 ue sifa=
ST &1 DNA Y TR ST 3hetdT & TTY UfaTahdT 3R TRATY] IR &t ATdhar
& e & IfgdTT TR &1 IRgd Il & | THE S TIoT ¢ fh Iu e & w0 fisk
St DNA IREFT &1 3UTNT aRd §U Ao I-diTeH-ca adT faarur aTgd s &t
FIHHIA B dOR fHar AU iR T aiies 3 garsil & afa i & fae o &
T H oY Yfdeied TS &1 IUTNT fhar S|

3.2 3MuTfass egu Sfta faa

BT, IS Gaofl T AHE ATSPIdac TH efeRagaad W &aT URITHT S THeH W
HTH TR IET & S IgcR Ve & ATY Yiasy Y garant & ddbaTd f3emea & faw suanf
&1 TehdT 8| SHaTU] 3TiaRe fSieett o UINe dcd} o7 uRdeT 31k uRagT & gemdr
IR aTett ufeharant &7 93 THM W 3reqas fhar T 8| gTaifes, ag o foad grr
TN Tcd] BT STATYRUT T H T ATSHIAE B URITR {1 SITdT 8, Y I3aR1d JHet
SITAT €| THE &I 3820 U0’ Tfed UHRa STe feieed! WIEHT &f Ugd & 3R
AT AT @ S OIS dedt 3R ufadfae Igueur & v snags € s faw
38N IT-Ud ATl CiAYToT HEIRIdT IAARTA-oTT & ATY &l b &l 1 |
four, 5o 91C 93 TR W JAFIR STHAU 3R AT WaeadT-nytia
mfeaNiaT o emfie fovaT auT adu™ & 319 JuTfad I &1 & fiw gl
FI R RREE|




3Tfd 3.2
BIEGACGEIRe )
SRS gar ufekiy &
1] Y Tg=T A &
U A9t gad aETEHS
mfeantaea|

qTiye gfdded 2019-20 | 81

Drug induced changes in mycobacterial tolerome

-logg p value

-6 4 2 0 2 4 6

log; Fold Difference (Drug / No drug)

& 8 gROSHT B, 96T THg carsil & faw 3u-gedd weeiy & eRH fauda
fafafaa N & Uga™ HA & faU Add Gad dob-ich! BT IUTNT Hd §U I -
e TS MiEsifieT gfRdIur &7 IuTT 3= T € (3Mfa 3.2)1 & DNA
ufagfa 3R TN TLATUT Y AT B aTott gaTait & UeefT & SR Srgva Y g
rfad A & Q@ FA $ v AgNRIRge grr FAfSa wd-aéa
TRWRE T & Ichegl & Uga= TR & faiv gg-rfiaufts smatlRa Jead ik
T AN AT &R & foiw ToTTeft Sfafaa it & e gaim o= @ €1 3 URaie
Tt sriafe ufadty & w0 d Jefia sjgad & Rgs €, ST gerofia gar ufRry
& feam & forg 317 SHATH &Y Tt $U F dac- A Uge adTall &1 Ta 3 & fag
ITTNTERATE |

3.3 3MUTfd 3R SIfhT weiid fag=

TARIT WA T US STfee Stiad 9 &A1 &, ST&T $HPT 3Tci 111 IR0T TSl | grdT
2 7t mresy A wRoT| At H, gTeife Wit ([ § O A ied ¥, eReagea o
TP TSI TRUT BT YF TR & F1E Tg ol ATRIID ¢ | T8 WofidT R8T &
3ieR U IR BT EIAT &, 7Y T8 IT ) WRofId IT ITaTaRor & Tdhd YT T & 3R
TER B HoRUT S T U STHATU H ST AT L& B T & | Al & 1] fadrT |-V
TRON T T[oRd Y T 10-12 & &1 8| ETctifoh, TeRor & folw, A=eR gRT dael
TRUTV SHATI] B &Y forar SIHm =ifew | gafei, 3raa Sitad 9 &l @ aRd & fag,
Reid! & fAT aRaa & Hgeaquf & i 3o s & e S R A e ER &
T Ayt & TR I “TE THY W’ e & TR TR H T €7 T8 Ug A &Y
fezamar T 2 13 TRoT | SHATY] e aREROT & 9TeR Aderdr & ik 31f uoen &
LT H AT HRAT & TATRT |-V S ATEIHA I A Rd glarg siRmurvaa fim a
H<ER gRT IBTT AT & folT AR URA=ROT & a1ug 311a 8 | A Aotar 3ik WRotid
TR foFam St ST S 37T a 3R 31 Ao B fasm o &F srgafa
& 2, @ e A s E| 0 U B YR Maed & g™ ST ggam unT iy
HooT # ST GUGHRUT HT T | Sfgd 21 IfF 8 ey uhart & dew,
PFEMP1, RIFIN 3fR STEVOR T WRofid! & 3Tl T1ds <RUT B § ©eT & HeqeerdT
H P faT I 1 €, T STe70T AT 9184 & b §90 T i 9T HoRY I wRT
UFERUT & | WIEN $HI g™ a1 & v, Y& § 378 T1g & U A ardraRor &
SIFHTO] TRUT & fAIT AMdIgd Uieidid & | ATd-Tag gl 3R RT-PCR fagaisor &t
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3TPfd 3.4

(A) TeTeT (ST O9e) 3R
SR (1T TeT) Y
afadi 7 . FerEdt
Tddl DD H
HTecIhi-8aT T GFP
OfS| (B) AR Sg
HRDI & ATM ST
ik oo & faw
Tfsd: & $Rbs | i
FTSST TfHT H T
PIgAST 1A ATM, AKT
3R SRPK mfiret & Y a8
DNA &ife wfafesar (DDR)
& SR IS et
TIE (SRSF) &

IR IR THRUT ST SIS
TR & BIERIR@CS SRSF
WA RNA wsfaT &
DDR-faferee ufafafa &t
3R FAEfea T 7 Heg
IR gl

JUTNT R U, IFHIGAR &g 2] URAR & Hex! T Uga™ & T8 3R wfeRer
TfACIHTt fAeaAWuT & gRT STHATU] Adg WX 37! STfHadfh &f gfte &t T8 | ada= &
3hT TYE STHHTY] GUFHIUT T IDT YfHDT BT 370+ I & folv Uga™ U o8
FRITU] URaR & IFHEART & GaTTTeT T & $U od B 38T &1 ST TeATaT, 370
SHa I & R, S8 U WRofid] 30+ Tof+ =R0T & TRUMTA ¥9 9 faufed Sy
WA S BT Aufg AT 8, 7 78 Woia! & faw e Aecayul fufa € St ag @ d
T&T gedT & fehT Ayt T 91eR e & T Fvar &1 57 ufthar o ufdera
PRSP URAR, P. falciparum Apetala2 (PfAP2) 1 Hag T fddrardis ¥0 3 fafafad
foaT STTaT 8 | Sta a1 fae™ faeawor &7 SuahT & g4, 1. el & Tg = PFAP2s
&Y Tg=IT Y & ST RO | 3R =ROT V ST0] § o fhu T €1 31 CHIP fagawor
fraT 3R gapst &1 I W1 ST 9 PfAP2s &A1Y URWIRS fohaT o= A& 21 98
rda | feerad & o 393 THg A denusil T Uga= &l 8, STel 8 & Hread S
& A Y wisgar & STl { 3k g FeaRe WA g 1 ada #, 39T
THE ST fahT # Ugam 10 IIadR dRImupsi i ffichT 6! Tt & W e
HfgA R ET e

3.4 ST Siia faa iR ST s

. 1. . 7@ S I 7 ATed SRS & Areny I fezarar € & urey aedsitea
(FeATESIAT ¥Brsd Hfd@snt § GFP-fafgd) uwrer s=mw stk faafaat &
FTERITRE & Tay | Tfaefie g Y=gt uRad+T & veffa a=ar & (smafa
3.4A) | 3rfAPieT GFP-RIfgd ATeAIpi=gaT f3d ¥ I Uprer & AT #f Sck1d 6t
g & ATY AT adh & T H FARITRE & 1Y T F7 A T-A-URT & 818
PIABNT & ST RN Ty, TH1eT T &Y HIABIT & S IUTU=g TGy & dgd
ST fAaRicse Udid 81T 81 39 fAuda, iR o Aedd S GFP-
HATSCIh 80T & 3TUTUD HH TR HF a2Tdl & oIl MATPR Bl & dUT FARIARE
R o 3R 50F - faRer ¥0 A faaRa g1 8 | g0 wIeratiererd, faarerd,
FRICIhT, AT 3k 3=T Fre 9 TigdT aTe T / Urefig sqga S AR Aga 1 &
o erfds g S TRa IR IR § (3P 3.4A) |

O

AT Whed (NS) T TTIRY A1 S § TRUT-faeT Rt ) & gt & o
SHaST, ST & TTT-JTY TATT AT 3R F 6T 811 FoRargds fafrafia gt
21 9Y. 319 & Tqg 7 fezarar € 5 DNA arfa ufafdsar (DDR) & Sk, S1gad SrRars
FT U HRDHS (ATM to AKT to SRPK) SRSF TIEH & IR IHRUT dhl T3S
AT & ST NS &Y GTifdd avdT @ (31ahfa 3.4B) | 9 TR @ & f& DDR-fafare
fafa Y &Y 31fde IuTeHs T T ouad TR & AT DDR & R AR S &7
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fafrafia far Sar 21 &7 & sremt & udr Iar @ 5 RNA Se @ € ufagfe
ufdeRas & faffafid Tar 8, oad SIf Qs A & fav awr ufdeRkad Wiega
1 3ifaT ¥ fuT JATaT 81 DDR WYY HIfAST3N H 39 TRATd & FifAd 3MUR &F
TAgd g & fAT ATsSA Ue aRaT 2 |

3.5 SIF I 3RAEAT 3R URA dTed

T W SiETOH, &S YuT g1 3R ST SV IR ¥U I 37eRgAT favre, srafq
HIAST TAHTST S 33/LYHTY] ST &, S IR [URGA LATIHH Pl Tefadl &
URUITIREET graT 8 | SRy faure & fafga dengey & gueu i & S Taa &
AT AT Bt & Y T &€ HaefAd DNA fawse & ot gRT &0 o & 3R
Hrad & FU H 37 a6l & Id & STt 81 werawy, I Rt & fav
DNA fa=gsal &1 3 faaror oik 3fa mrd 39 denged & favazadr 3tk S=
&TFAT & TRETUT S faT Agaqul 8|

=1, fasrueett geufora &1 aqg 37 a5 & g & 8 3R Raar & St v aisd
SHa & ¥T H Pl BT IUTNT b FTRET fAuTa & SR URgH derged &t
faeaeadT & ATY-TTY ST 3RISAT T §TaT A & | 3T T A0S TS,
Hafed & ffeT gur e ik sranft F7 I smuRadl DNA fa=sel & ary-
T TR § 37T IR foham 61 Sira ¥ 28T 8 1 TR faura= & DNA fawsse ik
W 77 Aifeid ¥ T WG § aur Afsa Shal & Fshst & agst & qurgs
GRITIRH BT THL TR TT TUTT US| 3 3reqy+i I IgdfAh fafaydr & a1 b
TS W Y SRR US|

3.6 BIfAHIT 3R TuIfad FhINTAA

QU g W1 (MTAL) T e Tty & 3k sudhy sifieafth Agcaqui &
T FE BN S Galga™ T 3T & Afd Told ol 9aToay B g8dT AT 31aTd a1 58
21 ST, R 919 UThTeAT & Y - Ugat! IR graT i MTAL & Tofdhist 9argay &
HEqUT AT & ST&T MTAL, LDHA &t s1fiieafes ok nfafafa ot fafrafid svar &
3R HeRaeT TR SR BT AR & SHST ST AT 81 TR exe b g
fAeAwoT & T R AT & MTAL 3R LDHA & 31ffienfts & TR & 9 THRTAS
TS T AT TAT| 3D 3TeATar, MTAL 31fa 3rfiafts 3R srare sreqa & Areny
Y 3£yt fs LDHA &Y stean aifiaafts & faw MTAL srasge &1 Tg-wfarem
38T, ChIP SMHTYS 6T IUTNT Id §U, 1. UTHTaT & THg 7 MTA1 gRT LDHA
sfeafs & fafgwe o safifRa snuifas &5 & wee far & & ufaekaT &
fafrafid a7 & faT LDHA Tade W c-Myc & 1 MTAL f IRWRS fosat 3k
MTAL-c-Myc FHg & ¥dT e 81 dagaRr, MCF-7 SIfierail #f LDHA fafere
SIRNA &T IUTGNT Sd U IUATHSD 3ardTd 5 MTAL &1 RRATqd e foar
S MCF-7 I Ie 131l &1 Uara & 81 71T | 51 Fshut o ficeTent LDHA sifeeufth
3R e TRy Afad Hf 8§ MTAL S faw faffame yfireT &1 ar ammar|

i A He el fagpfadt , sisterdt SR Afeetrail § g & &1 URa $RUT | feTerdt
FR AT & IR A S AT S gRIghT 3R T@ma= ufeRier vrefie a1and & | RR
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31T 3.6

(A) TETOS Haeq arerH
o Hafdd IGROV1 sgmd
(2D)| (B) fcta Taef
¥ Hafda IGROV1
3fEIHR 3P (3D) I

A IRABT / SLAR TR F 1T BIABIY I TRIGRT 3R 3810+ UfeRkTer 17
FYTTad Fd 8| 3T, ToTd R FT TE FErf SR B umfa, ga Sifdr w Rk
ZaT ufeRre T e Sifeet snurfas gerst & guem 3tk Aeua Rafescdy deal
&I TgAT T DT DI IR IET &1 ST, PR DI YTTIATAT 7 FSAT FIR JeF
HITABISM T S TUTAT FRATULSAT SR AN BT UgaT™ B & foll SeT @+ gieadioT
JTATAT B | ST HIR TEWRA HIASHT (2D Tae) 31k ETHR 3mahfa (3D Tad)
T 3R deryy SfYeafhal dF g & T8 (3MHid 3.6) | dRIY] fWadfh - Bies
TRAAT & YR W, Bes 19 [AVfed 7 & rfegaw d2mu] qPCR gRT A= {6y 1w
| TN, Sifde ufasanait Sik w1t # 396 YT HTgaram & faw faafea s
T 3rfUeerd demulait ST 3T fALewuT fohaT 47| §8d 3TeTaT, 3! TANTIRITAT &aT
Haeaftrerdr 3tk ufeRty & faufea o I siftegaw demupsit &t Gurfaa i &t
TATATET B

ST, AR T yamTRITeT ot KLF8 31 srfieafs & farw siafifga d= ik sferenfi R
&I grfa B gt YT & SITa 8 AT 81 IHg 7 9uTal & falv sTurfae smar a&r
ISR @R & HIFALT IR 6T 7, foTd TGF-p 3fAumes aqg & uager Jfier
A 81 O9E 3 ufaeraTrars faffama & Ois &) o fed &= & faw ad KLFs
Tddd RUTER STATIT & fAATor & faw KLF8 de1mu) & fafi=T uada el & dia dur
fru €| 39T Thg siennll FW H wfd F ERF ARSISieud giesar #
OTSeIHI-e0d Toa-/faRas et &t AT &1 TaT v 28T 81 &t JReT e
TR AT, FIR 3R IR A S AS131 W ATcIDi-gge faefierar ot
& 3R dI] Srfeafth F T aRAT aUT gRafdd ATgeIdIf~edd Hraf 3R R
AT & T TR Y AhT & AT T WTRAT HA R e 2

3.7 AR ofta fag= siv ufavem fagm

HDAC4 3R RelB &% ATSAMT SHIfAS13T H HDAC4-RelB THE s & faiw
URWRE foFaT e 1 31 fATFHR e RY & fUsa Yy J T 9T ¢ 6 &
ATSATAT HIAST T IaRSHTAdT & faT 396 TRWRS fosar smawas g wfarem
TUTTeAT 3R 3R & HDAC4-RelB URTIRS foram & Tea &1 31 I0e™ & fag, 398
TUE HT I8 TE AT HAT & T B A HIfAST TSR HDAC4 31K RelB 0 THE HY
T & fTAv IRERS fohar et | g0 faiw, 3 FRET smamfid whifAm fAaifGa s &t
WT 8910 €, foad fw 3817 & FRET S & ol R 3y &1 HDAC4-CFP,
RelB-YFP; HDAC4-IaR 3R RelB-mRuby2 Tara fAafor 3aa— fou o €1 &=
FRET SIS &l 3eh! TR fosaT &t i & forw wfarer womeft & fafi= e
USRI A Uxgd fohar e




3TPHfd 3.8

TP Ut f3e1 & FHoprar
& wiaeht 7 TR A F
fore fEfa yor ga
FIfQwr P gerfar 21
BT AT Myh2 3R a-
vfdefa & faw uforeft
¢ereTT &, S graafrat &
TIATCHAS §9 I ST
WAT €1 Hoechst T
DNA T8 &, 5t f3er &

T S Aw13N & IS
T ST AT B
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SN HATTAS fIATUT & TaT I & T RelB & N-2fHiaet 1-200aa HDAC4 & T1d
TRERS fhaT FRa & 3R g7 gRumat &Y oY uferer sraduur g grr fafaa=
fohaT I UT| $SD TATAT f[ALAVUT A HDAC4-Rel B ORI fohaT  emfiiet gTeedic
STHIHT UfAE LN BT UdT IodT| GICHIUIT & HUTSH DT IUTNT B U, I THg
I HH TV G B Tgar Ht & fHTT HDAC4-RelB THE Y WIT R & TUTEAT 2|
Iuyerd IfewRad FRET SiTs T Heg I FRET fafg & Raifad o, 396 THg &1
382 UIN/PT BT Uga™ AT & S HDAC4-RelB THE &1 U1 & | H&WH g7
ST & STeqT A YR S 3R IR HIfAST3N H HDAC4-RelB THE & T
& S TUd BT UaT 9aim| RelB 3R HDAC4 tRER® fobam &t uspfd &t 3k
TJHeR & faw, 361 ggiet RelB-1-200aa 3iR HDAC4-100aa & fagfg far g,
STET & Tl 3ieT T Iua T fohteaiianuT 3reqas & foiu far Sirar |

3TF TYE 7 U U 3iR faoTad g RelA-YY1 6 Uga HT 8, ST &8 AIEA™T
AP & ufdeRaT ¥ F ISR TYg AT 2| T THE B AIS@IAT
HIFASTIN HY A Raa & Fem T & faw Wi-vareifes gy fow &7 gud avar
g1 BTl fRT &5 gRT RelA-YY1 GRITU] SHA &T HRUT §dT & I W & oT|
S ABAITHS gfepIun &t AT Hb I urar fF YY1 & N-efifqa & a1y
RelA &7 C-effiel UfdeRa-Tee Tfhgur &5 IREgRas foham ot 8, oad Y1 &
MR FIfad UfdeRa e iR &9 i g1 §9 URUMHT &1 Jg-ufarem
STAGTUTFI T gRT AT a1 7T o7 | g9 aRumdi A g8 Udid glar g i YY1-gaaat
87 RelA & UfAeRaTcHS TfHTUT &7 HY 3= TRaT & TR 921y <A gdT 21
ST &7 31T T IHe & faw unfad @ € fo5 a1 RelA-YY1 80 & 3reTar 3=y
FRITULST T S0 T &, S IR & wife & fovw udifies &1 df% 57, ve -
TR dmTu] 8, fOTeT e SR HIfAET 6 Iareifaar & faw e 8, 3=
famr g2y yade &t fadrwar 9a1$ 3k urat i oo fea=r afruare ik et
UfAeRaT HRE & | 370 THE BT 3630 T THSHT & T A1 Ufdeiad dRab IR
& gfig B IgTa1 3 & fAv 8T F2u] UfaeRaT & AfhaaRe & $8 WIfd avd 8|
3 YR STerg=l 3 fa dRIT0] & T HAD! & SIS ol UgaTT &, 3R aadr o
S U A ST TdH fdT IR gHS] & Ted Dl Slid aR e ol

3.8 fawTara® Sha fagm stk ga Sifderg

BT IAFHR FETAGA & THg &I T YUT & ST & SR AT vy ufdagar
& A B gHeH A 8| AT FU T, IAHT U URFNS TaTart Yurd sir-fafase

[a-Actinin Hoechst | | Myh2 Hoechst |




86 | aTftfe UfddeT 2019-20

3T 3.9

(A) TIIST ST TeRAdr
Tt RSN o
e fafd=r df &
RICEIEr-ee (RIREUE)
BT S el Tdba
T2DM AT F A T 2,
ST fafi=T STeetswR I
& oT&Tut Y IR ST &
3R e Sieer: =R
T 9% SATaT g1 (B) Ui
fot o g ardraRor # -
TH & ARTSS T dafda
RO =R

gdait & e & fafRafia = o fAerarars @3 w Sfxed 81 98 7eryd ausT
AT 3R AT T F ITIR & 3227 VA HIAHT MeNMifea Hl fisfRfa ma &
faTHEayUi

U Ugdt, 379 TYg & sl & MR W, YT & Ydoil &7 ey geg 3k R &
HabTe I AIAUTATT BT IcT— TRAT &, Ih! TATTTAT ¥ TRUTEE H HITAHTSN T
HanTel o TIIUT BT 31T T & flv aid! &I f3ame ik Al faar ar 39
HTH A 32 G BIABI3T T Tt ot TrauRft Ured 3 & dite! § faLvarar erfie
F AR & (S 3.8) | TGN gAY HeT BT & T rargfiE
SITYTT & U &7 36T & i T8 T & &0 & S ST Tt wraafy &
gaTe a3 aTel SHETRAT & Aue &7 ater T 8| fUsa av §, 7. Ja1iiay & 9g
TP A ST A I, GNE "deft & fau Sifdrbra afed fdsfd s d@eg &
[T 31T FASaT BT A & flw ues TganT wnfud foar 81 50 v § hardr
T 31T ST & 7 & g0 | Aeg Bl IR T UaR, Rifec fdsRa s &
fau g xath

3.9dAdrfaa™

BT, TGURTH G & TYE T & H TRASH § gRESAT &I ufehar & aas=
R dfed 81 GRESARAT R1sel iR TogreeT &7 fAdR @ & fav ggayguf
TfohaT & ST AUTH AT “~R1-T &I S1afcad sheal” ¢ | 3 gRafdd Tersa e fafaat
T T UfhaT & THEHT IT8d €, S GO ARASH o Adhd I & ol JUHE & SR
Sifafkas T ueffd arar & (3efa 3.9) | adaT H 3761 THE 31 S
F AT ATsA ST H rguRRass RIS UTafis RIS 3TTNT aRaAT 8 |

3.10 SHNfaeT 3R yuTTet sfia fagm=

T thar™ TRMRS 7 J 31T Jeitas IReT & faw fSmer &1 siiale sud
STHARAT WS, ST U TR FATS TRAT ST 781 3TUHTd &, 3MUTfad URW R fohar
HgRAUT TS R TS & 3R UL ¥ T 396 UTAMNSE 31T & IR W Hrafcad
FaTaR & fiw FUTaT3i 6 IS dT UaH R Adhd 81 39+ fAfiedr s v H
A ST HI AT I T T T & 3 UaT Hi &1 375 3THH T &




3Tefd 3.10

STHH T & SMUR W,
TIEH § 3ffdie ¥0 3
3afd &l &1
qrffeor|
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STYR W, 3ogafAd &1 &1 (i) fafa=r s ufie gad sifea &7, (i) oo srdHT
URAE & flv gatug & 91 du-SIfeedr &84 T (jii) Thd ST TR ad s ed &
iy gEiRdieT, & arffed far ST g@ar g1 erfiar vis gafug & arama,
Jafd Wel & iR vifas amafs gatug, S & gt otk / a7 smifa
31N TY YIEH HarT & U Heaqul HuRS & AFar &1 Heaqul ¥ I, &1
I U1 aTel W qaiue! & 3rfaes gt fafduard smrava €, St wda
e stk ord & fruvfda e aea 8

| } !

Seguence RAGTYLVERQSGK IRGRATRGRAGGR ARARRARARRRRA

Region type Complex region Low Complexity region Homorapeat
Amino acid bias MNone Two amino acids (R, G) Ore amino acid (R)
I Protsin structured region .~ Prolein disondared region

31, SifFarT aEet & THg $T Iey ] Vet 3R W Srafaddr agr
TR 3R AT A ITF U9 W AT v (E) stk viifas e gafue & ara
JARAT WST & UYTT T TUMTA-IRTT THST BT UTE AT 8 3T& fag, 38
T 200 SeRIe Tdfad faw € St R 3k ama & argew, TRar, faffams,
Juifds ureRe fasar 3k e & thaa g1 Mfeum-ass T art Wde
fAfaRoT R 39 fAeewor & uar 9eT & o el qaie aret ieuafidd [Ws o auy
A% TIEH & ATY 3 & 8, 3R 3fafdfea-midam wamear Mifesiefa msa e
& YAET g1 &S TUd BT IAMR X &1 IdHH H, THE BT IgaReed 3R W
FTATHBAT R HH TeTUT SFIHAT & THT BT T TR Y STTe IR 6T &1 $TD 3TATdT,
IEN WA ¥7 T 3R 37 My AT & AT e Sifdss / Sta Rifdsaar get &t
Hd§ifgd & & fav sriafie su @ [Affad & arg-ary gdefie 0 3 3uasy
PR Sefie &t ST & fau 98 4R W a0 3R Tada ST
TP AT 3T T fIANUT A & fAT SRS THS UTgUeTe1 &l R fHar gl

3.1 91U Sig fagm

BT, 3TYUIT &dT 3Tew] T ST MU o7 | Sfafifga ute & ara ufafearant
Bl ISR A W Bivgd & | TAFH STorarg URad+1 & a1, & & fafaat d fafay
qATGT BT HE-TeT & ol U 3= TUTaAT 8 | STAY, F91d & TTo & foiw grer &Y
UfafesaT & SMuifae STUR & THSHT B JUR 3R [T IdTesdr & fav agd
TEaqul 81 Taft e a-1a &t ufafssar H vafe ausr 8, afea dgaa a-mar &
gfafesar & IR & 9gd SH STHSRT ¢ | 8T I Rulel &7 gora & & dgad aqmal &
fore gt &1 ufafesar sreT € 3R safterd a9ma & ufafesar &1 storga &3 &
ST T&1 THTTT ST HhdT 8| 1. 3Tev] & THE BT 36T Sffee SIS a5 Bl T
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3THfa 3.11.1

Arabidopsis thaliana
BT PN ITTBITAD
TR 3y wlf ar A&
HEeE A FAT R (A)
RBITA TG I g |,
T SR @ TTE F
e A fdere wrdst
SR S 3R o
WHETE W I g
STAT| (B) YR 4T
(Brassica juncea L) &
S H U a1
wgaefterar| ursfa
g (PS) &7 gd-veefa
Brassica juncea &

3P W FWAT d=1d
(ferfar 38gas; TS) &
T BT HH T &

ST & ST /IS GreT Arabidopsis thaliana % 9% 31fas gafeld stoifds a=mar
argfq g 3k miff & Tuier & faw ot & ufafesar & safifga oxar @ (snefa
3.11.1A) |

TS 1A, 6T T “SUTTAS ATid]” &l UgdT I § @ §31T & Sif Hisel
Uit & ¥4 T Arabidopsis thaliana, 91da (Oryza sativa L.) 3R faces &
T, YRAT TRAT (Brassica juncea L.) & IU8NT X UTSAT-ORa Gier &F
dTa ufafearsit o AafHd ovd 81 §eh d-1a & foiv gel &7 weeie “dar ar ureH”
feamar T & 91fds §1¢ & F91a HT ATHAT R R G Uiafohar UeH & 5 I | 50
T & Henfad ufafear w dtel & “aara Wfa” & 31Raa & SRt fa=r faar smar
I AT & U TRMNS T & R i a8, i “ursfim” serSrar |
W Wi 3 o & o gt do a1 el ab s e dad 8| Rera &, a9 e &
& UHR & AT “UIHT" U €1 a7 fafi~ IR & a91a & fore ote & ufafear o
IR TR THdT 8, TN wia-ama ufafesar se1 Sirar 81 adu™ §, 36T g
STOTAS A T AT FRIET & off “a1a Wa” 3R “Sia-a-ma” ufafsar o srafa o
fad axa & T J e et @ udr gadr @ & ursfiin 3dus & faw gd-
e’ UTdd ST d-1d & TUTd T fIHT IR T & 31R Brassica juncea & 3igR &
AT 3R IRMNIAT TR UTa HT 1 AT 8 (STMHId 3.11.1.B) | adm= #, 3r7 3R
IHH ARG PV P FATHS T I WEAT- 3R dgaw aqma-ufafear
ufdeRa dR&1 (TFs) & fafgd a=a 3k 3ra demu fafame Jeads (GRNs) &F
TTfad S & faw Raifard far o 28T 8, S 9g-a-1a weefiaar & fav sehfam
Gl & foe e Sarem ST A B

S1. R IHRGH BT Y FHE Ao rell H UTdes ASTaT-INToTeh TR R
fhaT W e Sfraa Far 81 37 IR FT 7HE NS d@dl F R SR TAarg-
wIeR B, TR §TRT (Eleusine coracana (L.) Gaertn.) &1 IUGNT IR IET &,
5 ATser T & ¥ A AT T W & F7 o T ST 81 07 Y TR
TTaeT 3R g & T T 38 dhfeqsd [ Hial # F T AHET S1dT 8]
afgroft sy 3y eeT, FAfed 3R affiaHrg wrRa & I & T S &7 T 70%
TN R & [ T AeraR 3R IcTesdr & fo Aecayul ffd e d A va &
&ARE T, ST Pyricularia grisea & &RUT BldT 81 $0 YOTH® SARE I & HRUT
YT BT BT 50% B HAT IATS T8 &, 3R TE TS &A1 1 80-90% AP of T el 8|




3T 3.11.2

qeATHS grafhEIRed
31T gRT fHTR SToRT
T sRe INT-Ufeiy &
fore Iwfigar demgy &t
I HHAT (A)
giafeefe faeayr &
fow & i fdt &1
srfaddenefier etk e
AT & ufeRrelt & T A
gfaa fsar mar &1 (B) a9
3mg fag=oT 3k T
f&afadt & oy < fawda
et & RANseq
faecryor & fAfifa gar 21
(C) fTFR aToRT # sRe
AT wfeRTy & fow
IHIEaR g2 &7 foror
TR ATAT ST A |
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A C

Suuwpﬂﬂq Tolerant  Transcript ID

LXGHO1315110
LXGH01506345
LXGH0O1366894
LXGH01388225
LXGH01444087
LXGHO01166946
LXGH01415391
LXGH01130681
LXGH01357238
LXGH01431887
LXGHO1471972
LXCGA01352218
LXGH01137393
LXGH01006423
LXGH01449150
LYXGH01443041
LXGH01525281
LXGH0138B15%
LXGH01510246
LXGHO1062265
LXGH01301944
LXGH01025989
LXGH01435788

LXGHO01523037
LXGH01105497
LXGHO1242860
LXGHO1424568
LXGH01357016
5 LXGH01244769

| .
-10.0 0.0 10,9

RMAseq by lluming
platform

1. ARG & THE BT I JoA D AN &7 ITUNT i TR SToRT o
AT T UTRTY T M a1 JTU3Tf Y Ugar ST & (3P 3.11.2) 159 3R,
3I=E1Y RNA STHHUT da-1d BT IUTIT FRd gV &l A iy iR fausid (e I &
forw TaeTeiier a7 ufakie) it fseat & qff S srfMeafes @1 ueels faar 21
RIfAa a7 sma Sk Fw7 amfA sifaddeaeiia stk uferret $fY S fFAg=or sik
I fAfaw & agd Iuficar demupeii H gufdar d (snefa 3.11.2) I Tgg S ada
g § qRT-PCR & "ren® & saRe I UfeR1g & faw Iwfigar demogsit &1
fafmmgawor anfie 81 gt 819 wR, soiie 3T ety & fovw fUR aToRT # ey
TUTe & faw sgdadsfad CRISPR-Cas9o Wone &t fRafSa fasar sma|

5. TEY Y <t o7 gy gl 3§ SfOuTES-TeRydT Adhad W S IR T 8
IATERUT & fAY, SIAUTEDT & GRT S HRS 1Y BedleR Glrell i Tgoid! ddhd- o
TfhT TRAT | ITHT THE 31d HEAYUT THT I UIey I AUTEd-S T &
IRHYUT R RGN & T9Td & fAv 3nufass smur auT § agr sfaumes-
TRIAT b Tgoiiad & flT 3T dR1T0] 3TfNefth I B8 ThIgT ard &, BY
BT I & fole Bferd! § s FRe 1fAuTed 1537 (NFRs) & Sa ramafass oeror
guie o A 81 39D STTal, 395 THE BT IeT ATd IR T dRImuystt &1
FHIafcAd AN AT & ST T4T 3R YThet! § 9EaR A1Se 76 ol ATId THET
BRI B & T Aot 7o & fow amasas B |

3 Ul T T A & foig, 7. 7T I & THg 3 HHLT: I9T ¢rafhed Serad
SR e &7 ITTNT X IT 3R YTHel! & 18 HRS STUUTED SIe-d dLuait
(NFR1 3ik NFR5) &Y ggar &t &1 fafl= NFR d1mu]an & Ua1fad SreH TRaur
J uar a1 & & srfawier & faft= it & & srafas Wwida €1 gafeem
SeTay 3R 37 92Uy rfNeafth sremal A UdT IaT i S AvTes-S1 S8 3
FAD! D g1 | T8 3R Frsget § HEaqul ¥U F S7ad fhU oTd 81 18 R 3R
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NFR 9éH Ta1 NFR WM &1 BIbIiRee™ AT & 9 uReaRe fohar Argeadr
&I Fgifita & & faw, 32 gaainer NFR Uid &1 fage far 81 s sifafva,
3 AISA HBicd! # 396 SraTdd JATANT & IR W THesd ¥ Hhar &
Treqd AP & "eayul ugqsil & AfFufAa o0 § afda en & fav Ja
TRITUL3T & IUGTT ol Ugd T i T8 | T FRIMu] 39 Thifs1T Ca’'/calmodulin (CaM)-
AR IR F1gaT (CCaMK) 3R ATsge S8 (NIN) ¥ Tafad § | awg ¥ Yiwett
& JTEIER SIS FUTARUT BT HFGHIG fhaT & 3R 319 Tafad Srafare WidH of st
Tl FTACR 9181 BT 3cd~ A & fdd CRISPR/CaS9 SmemRd SiHIH TuTed & gRT
CCaMK 3R NIN & srafere it ST Hedid d- I ToHT & |

3.12 giif@Afadt

ufRerdt BTe 3 ST R glewte & T o ATl v g § @
g gRad &1 Tl & ey, 7. Afe fasre & T 3 ufRedt u1e & uda-
Y R uTefas sarat & T & Seara S AT S & faw sreqae fear 8 e
TS ¢ & U & B AT gafl & SMeHHuT (THTfHaT, uTe— 3k gahfaey
USTfaaT) S PRUTBHEI R & | I & T B HHT & HRUT, T STHR & AT T
& HeH i yenfaa’ (Fafet fifte) Fu e e €, $0 e Wiy 0 3 faqe &t
ET 81 390 TUE ¥ a¥ 1973 T 2017 d& LANDSAT 3R Afead saaidiat &1 g
frar g, foad urRfEafad da # 840 S oy g € ok vatw ulg e Tt (7-
60%) T TdT oTTT &; fasTTdia gt usmfaat (23.4%) gRT O & Hel WR SMHHUT
& PR 3 1| T8 IFeRt o= faunt & a1y 3R afferg I57 3=
AT & Ty of T Jrer & e & S fasnfagt gRT uTefdd smardl W 3IRHT &
AT A S PR TET R |

U faQivg gelt, Fraft fofie w g uRgey uRada & uura & awse & fag, =T
ST & T 3 170 9T & AT H 663 Tdem0T fhu €| I g1 o, 3ufdfa
3R IgaTad & guTfad o arett ufesanait & faw vaa-Hior sagadt arsfa
3R N-frsror aisfain &1 IughT faar| go= urar fas a1 &1 uanfagl & 3ufeafa
R YHRIAS T AT, TT HT TSR TH THRTAS TWTF g7, 3R T Sremma
T IHRIHS TUTT oT| I8 I= Juil-ufdsfad gorfa iy $7 3 &5 WHl W)
g & 3R & & faRdsT & AW A vH T W g8 8, 51 A €19 aret k01
FHIgea gl

3T TEOIgT & g1, 39 Hg 3 Woiid! fafderar & siaffgd vaiarur-faera
ITeTeh! b AT & T ATse oTTe! & ¥4 & ufat ure & uelt agaral & dhiid
H T VAT AARAT BT o 3 & Ty, 3R 396 Hem dey Afgdraf & we
I & fow sremg= fasar §1 ~1200 Uit &1 Iuah e 39 AL won & udr gotdr
2 T wromifegr & ga 8, Emifeg d2r STaR ASleTe & Ty Jg-SATfa3gyad
& AregH ¥ Aore-fafdne 3k fafay &) 39% g & rgda™ ¥ udT gcdr ¢ &
ASISH-TTATIS WIoH3gH &t AT e TReT IR ¥7 I i WiMfad FRaT
(Iargrumd g Wimfas raRrdl) grT T9Tfed off, Sefe doem-fades
grIed AT USlTiadl & SraRieT (IaTeruns Sfageiiy gY) gRT ITfed o7l
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ThelRa¥ T, $ VST USTAaT WIoA 3T 4T &Y 3= fRAfAudr o ams T a2,
S get H, FE ASG USATTAT} oY Tpid da o Jem &1 T &) d7 ¢o yonfagt &
T Ao 3T deT d IFMTE, TATOAT 3R snfayia & SRkaw & g™ & faw
AT WA S R Tha & |

e ad &, 3T, A Ierafor & Tre 3 vonfawl W & ars Fi Masfat s fafter
IS BT " & IR T 0T A &1 3R oY ggrar g1 Iwrfaa iR wefa TAR @ F
R & faw, vonfadt & fieR Tdhdd o S THsT TaT Ugal! SId g | TofTfagr
R Tefadt & iR iR gorfadl R # ¥areg a1 & foiv Sfed ddbas a5 ot
APRAaTRATE, SRATT, GRS, T TG AU ET b & | S T&T0T & ST~
ST AT aTd AT 81 A 8, 3R STeT- ST &N T SThere YW1l B
JHSHET AUl &1 TehdT 8| ST, IS0 & T 7 WHIEST 3R AT
SRTHIUN & ATenH ¥ dT8 & MieeRal § SR, pfd faam, I, ik afdt &
ST B ST BT 81 395 ITH A Te 81 ey ety i e & ford anfae 8
3ia:-yaATta & T Ted &1 fasm, favy Aot & gry &9 genfagt & ufafdfa;
Merefat a1 3ik ted fdera & 3ftas ded|

THE ¥ SIIEReTg &iuil &1 ot TaT amaT § i Bie TTRYT & dgrd # ¢i-
RATeT & 3Tcd 33 ITdTaRUT & TG & oI SIgATd ad &1 395 H1H A Sfeg &l
Ay fAdem & ammerm & fomw e §: arate faaror sik tafrmr/ath Fi 3uf@afa
& ST Bl HEY; UIEHT H Y1 HIc & SHdgR BT Ugll Rebls; Joi-rcas fafagt
BT IYUNT TR YTESHT | IS TAER FT fasr | I8 14 uram fos aRAte & e 3R
ST Pl gRTTTR ¥0 T AR 1T &, wifdh 78 ft b Uge O AT St et
(SR O3 3Rk fRmdgw) & favargie Tvad: arfds Aeayui 8|

4.0 TTforg

SMEIMEVTS IR fawufa & T srgay™ & ey &7 S diormfordia sarfafd, siaR
Sorfafa, st ufaffaa, smiie ey, @er R ik ufaffaa Rge
A&

4.1 disrrfordt sarfafa

31, fiRe efe FAardY Sty axgeit @ 3 e sEl s Rga A s @ §
fire g felt off Pngsitr S0ft & e R & ar oRRe 89 & ok 78
TTHTAT ST & ST T8 -TolTd 1 STHHURTIRET & T ITs SR e-TeHD STHIUT
TS &RdT &: TS X & T Te sre 3k I Trdig & Are sref-gid O, -
ATSeT & AT THE $I A0ft Ch ., (QCoh(X)) W faaR Far §, 3k st Soft
D"(X) &I g~ AT & | M0 & ©g B (HufRe situamRadrare & ara &
IS &Y g~ A0 &bt TaT, fadiy ¥ 8, fae gqgl & fafa— gg-werdiy
STHHUIGTIRT BT THH FI SgAfd et 81 IS fae g & fag, =t iR
2T FAUTSY 37k 37 TEa Y T ffg &Y Ch_{con}(QCoh(X)) Soft ik st
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g g 90ft D °(X) W AR X €1 I8 &1 & § S g gRT 9g8udT &
Riga! o IueH & fav Tif@afa & srera= fear mar g1 7. Aurd) sraa wgaiat &
AT FIge ST SISO T SURT & WY -1 SISO TReuT g & fdu gas
ST & fAT 3 Tee fae Tg ST uaT e 2

Y. €Y. TH. ANRIST daek &71 & 374: Ud loci ¥ JaI fafdearsii & srergd w e
Ffrgd TR & | 3T TETNT (T HTofT) & 1T 370 ETd &1 & Teg § I8 14 wardt
AT TR daeR &A1 & 37 TdT loci & IR | $© IV RO ure fahw| gg 3y
Feaitiar (S stk o) & ary Ay TR o fafdudrs ; daer st & quit
&1 Y T R ¢l

31, ARET AR Sy sofafa & f[afa= armst ® & @ @ 2
gRETSHTS # ¥ e gRaieHT ardfds g R Afdad RuRke & a1y dsdl &
moduli R TTHT 6T aHHTIdT I TS fd g1 fay 0 3 39 AT 59 sraR a6
B PIS aRAfdd daatTd fag el g1aT 8, B SIra B 718 of 3k arafas fafdudrei &
FTH moduli e w1 & fguRag R &1 afied foar mar o ves s afedisrHr
# 5. AR Y THRIAS RAVAT & Ractflid s5el &t ra-t Sifar S =&Y &1
3rfas fafee g9 & fag, U v av & foiv, 98 f@Rar & 3ugad garom &7
TRy & 3R deg®d moduli Trerd T & ATY-ATL modulli XF & i s
fav a3 gl

4.2 3riarmifthes ¥u ik Afea safafa

21 31 ST &1 HH i Rad o aRalaHTsT R fad 8:

LIPS T T A FS T Scd BT SITAM (T HR 3R 1= ai+ At & Ty
dgad): e o aut b, 3. AT 3tk 396 Jganft sficifthe 4T I
T3 T Feict T U STTHTHT IR GTH A o §U 8 | 1 $G1 T 3 FIH Prict & foll
307 fUBe AT BT ITTNT R §Y, dUT TR 3R SR & A & 1T
HTISH I, 3R A AT & T 16 THT! B AN IR §U, SE I Il Al
FUT HT STHAN AT SBIET AP FGT & TolT 395 STHN Sidbia! H1d FGI & qor
3R GeIpich H IgUT B, S Bla & HisaT AT # U Heaqui §uR 8, S uehfa
RIGiRES

2. feeae AfegeRr Tid ¥4I A J3 AT ScT & AN (ST FHR &g & ary
Tga): feeac afsgeRr AT & foiv sTut aaiep] & fatdR aXd U, I8 1+ fdahul &
a1y, 3Rk Aol T @ feead Hisger Tie F0T T 8 T St & SITATHT BT U
faram

4.3 iR unfafa sk wifedfa
B U9, U AT Jrgut Ry adg! & fau gt s Rar g S g aw @ &

31 . JUTY = 34 et Wl & Aeia & foge qeeoar & day d, aram=iied uadt
o T T 31eE STRY 4TI U 370 &0 H, 98 IgFUdT & JeaIeS TeqgT
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S IR FT IR FA S HIRITIRE 8, S mRafi SqEasa g g ai g ol
THRAT, T 3R oA & Ui fapar mar &1 1oty 3TgR (SMEImES
FHEYR) S TSI 1. JUTY AR TgFadT & K 3R KO R ot auem S wiferaw
& €1 T Atiyah Hirzebruch auichHIT 3TIeHT &T ITTNT X §Y K-THET 3R KO
IO HTau AR B G E |

4.4t ufafAfaa

31, enfat wgrard &7 TR &7 urue &7 Semford Fer R g1 98 e
ufaffaa, Ay o d (enety) snufas w0 & 33 ufaffda w e avdt &1 98
FTHAATS p 3R p-Ud AT T HRIHH BT ITTNT R & 3R TATAT T8 AT sT
TgEUAT & Sffemifthe Ta # oft 3 et 81 1. wge &€ Amat # fdw
gfafafaed & Afs p & ~HHR0T &7 IdT T B 3R Raed) 21 98 feead Aisger w41,
AN STHIE 3R Fod soMmIRT & 3 o ufafifda & ar & oft
HRIE 2|

4.5 gTHIA® fagewor

BT, 3R, A&} FrauaT 37 Tuait # S Radt & S i fevor d S g
2, RS A, W w A Siiee g Ty 8, 5 el T e e e E 5
T, WY 0 Hirdae g W fRITR & S Sormfor & faw garsfadsdar
T YT a1 1T OT| 39 610 &1 UST1H & falu Sivel & g faar mar g ada=
H, 7. Arauar S-BRAR 3R S-PRIR-TE et SISO R ATH AR ET 2 |

4.6 ufafAfaa g

3T, dhegaHiorgd & U 3R p-Ufds aqgT 3k sriemifthe w0t & ufaffaa
g aur p-ufes gl & vfaffda & R{Aw arar srE & 21 98 fafte
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HRIHH & UTE T
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TRE (QUUQ) T e SiHfeda! gotlags A (IGEM) WIS & gRT Tafod fasgaardt Hfiiese Sfta
g faafrar & wrdia R fovem ud srgeam TR (SmEanguagarr) favafa & 15 B&l & dv 3 eraw
Ugol YO § W01 Uee g1 fohaT| fadie 31 sTagsR I ¥ gU Uid-feaeiiy “faema aaRg " dgRar m& 45
37T o1t i 375 Uiyl Sat & U Iry arar | S 3 39T aRasHTST & e gRkumy td fa,
ST R 3= nftfat & SR e faa o, 3iik sngansuasgarR favufa wauf ues Shdw arell 57 Aerfaarea At
FA TS | T8 iGEM ufaadiiar # gan S S ufauriar sTugarav g |

BTAT B Y. T TN, TR L1 & faRITer TeaT & Trer &7, o] HRasft SR Y. 1 S 71a & gRITAeTe S8 | S i
g HIENTIET AU, TR TSR & gRT Igd ISRATYdS fad TS fasar mar o1, St 319 g9 ay & Lreand o
URAT STTIA e fUTifHdT ufagifiar (iIBEC 2019) # 3T Siida aTfie fahaT|

A A B TR F fAT TR-3Mhme 3R AT ITAR fawfad ava & faem & & far 321 dfdase su
fftfa deraifes & Iua &7 uwdra e, S fd SieT FIR BHADT3N BT TTATHGAT A AT T & a7
JIATRUT H HIS[E idee & Hegd aid IR, Texaiyidh-12 I SRAIATSIACR & RATRA IRdT 8, ST &R
HIFAST3N ST ARA H Heg T 8 | FAfifa Sharu] & dearetem @ CoCa coli A fearmaT g, St “dretd SR §=1d
E. coli” &1 7 81 &7 & Tl &1 =0 Th1g Tewl, Y. Sft arffaer 3R ST, aua dg arearus & off 39y
TfaefierdT & ATsfaT & foiw AnTaR feT, [ 396 TR & 31T g | Hee el | IRTISHT & T
3R 317 U] 8T8 Thel & fAafiat & AT STa=itd T AT difeh 38 Tfkerse Sfa A & Amtae &+ sk sd
THE T fHATSH TR A TSR TS ol ST D |

ST -THTT UTSTsH & Y 2016 3R 2017 & 15 B, T8N iGEM S # a1 A & & fhar & - fasar arer,
UTaT FAUTSY, ITRT WA, Giieh 31, I UTet, GUTshl T, iy srasrt, ferar s, sferar swr, dfdar
STATF AT, T W7, TR ST, WA e, AT arliar e 3tk siiaR MgumsT|

3ITH T, 5B, A TTdf, WTET HHAR FAUTS, TeT TTRAT Savd, Tid Sdwg 16 3R ITRI@AT A §1e &1 RT
T st T &1 v fovaT | I T Sta Wen i faumT 3k smgamguas s favufa griumafaa S e of |
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HeAdTeT 2019 W U Y 15 AT ufrgfar

FéaSTaS R fopufa I afea tisHeTei UfAeldT srfehr 3 fhaT €, o ded o fAufdeeat aik dwemt
& BT NMEIMEVTLIR fapufa & g & T ST UREISHT aR Tahd & | U 3Mde! H & BT & 987 396
T[0T, TITTET 3R TRETSHTS 6 IUAsYAT & STUR W a1 SITaT 8 | ST 2019 H, 804 9 H1U6H & ded 18
STEQ BT B 1 & 11 Tt & SR IRGISHT3N & 1l &6 T 31T U 3| 78 Smgansuasar fasufa &
76 31T BT & TATdT &, I gIR T Tl & 1y & Hg - aRasT &1 farar 1

BT & ATH T A Tt gdded ufrgfar &t srafe
it vw St agem SMEIAETHS IR fava-agza BT, IS gt TE 01 - 97 29, 2019
gt Ff0epT g I Py faeafdemeay, s ST. RIagHR TE 01 - S 20, 2019
TEATRY

it g it €t SMEIATETHS IR fava-agqza SLgNA AR T Ts - JcTs, 2019

= Fr fad vd WenfiidT faeafaamey SIaRT 03 - 31dd 15,
g&ﬁ' AR e (@W), P, IR <. foehly arafaerer 2019
g IIRAT XA T dT U0 Flclibe [aeafdeTeard, HawRy, Bl 3T 24 - TE 15, 2019
off TS FHHUT fewg werfdere, fooett fawafdaran sf. St S ATd 14 - TS 15, 2019
ot Tterd wmeT TS TTESR AR TE 15 - TS 15, 2019
oft 31T RWT HAAIG SMEIAETHS IR fava-aqza 3T, WO AT gy HE - JATS, 2019
sft 3T waTfos UIATEUHS IR a4 g - TS, 2019
S AL RETTR o R o @ A e
g feear ot vy STEITETTS IR favaaqzy 3T, AT $AR TE 27 - JATE 27, 2019
At g ¥gr UHIMTEUHS IR a4 TT. & T ToreT g - 5[, 2019
sft Fifdes TToTTUTE TH3TTEET BIciidhe, HIfDIS, Il Y. St srftgaT g - S, 2019
ot g ¥y T SMEATEUHSIIR PlcTchldl ST, gl g TS 13 - JTs 13, 2019
oft 3rget auf UHITEUHS IR a4 ST, gy of ST 04 - 118 30, 2019
gt faemsht &t T WS T, ST ST, O iR Hed S 15 - 3MRA 15, 2019
it fafa O3 qifosadt fasafdermery, ggadt EIACIRC IR ) g 15 - Sele 15, 2019
ot aet 3R SMEATETHS IR HIITed ST, IYYRHI a1 57 04 — JcTs 09, 2019
eiver Rser ol

. TRl faemdts wafaror frer ud .
S Retsiier <iar B o, dt df Afes TE - TR, 2019
goft amredt T faeafderey, g, stmer weer ST. R1agn JaTs - feamR, 2019
T TRY

goft g TR g faafaeTey, 3= 3T, arquif ¢dt aree] R 2019 - S

2020
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AT fehT 31T FHHAT / RIHAIMATS

=T fAFAH 3R I 7 T U3 Frdermer

S 24-28, 2019

3eT A= 319 Us v fAwy & &9 # uga T S1aT 8, St 3T & IfAUgur, WsRur,
gAuiftd, TEEur 3R fawavor & defad 81 39 e & 91y & 1 SareraR
el # fAfga 8, ST fasaiwur & ufiféid damfe! & aim g & 81 H¢ srgayT™ a5
I T, AT |@e fagm, StHifey, Surfad srgawun, Fdfae deeyur,
qafarur fag gafe 3er 3k 3eT faawor © sgd WRIaT aRa &1 a7 g &
YR ST THETd §U, IMEIMEVTLIIR fawufa 7 Tgeh ¥0 & SmEgive qor &
T faqis 24-28 WS, 2019 & SR 3eT AT 3k T7 Srfaw W gra-feada

PTIRITAT BT TSI fhaT|

FHIIRITAT TRIUTHS TR R A, fSTeT 3529 gar srgaamadis 3R B&! & 3eT
TAeNUT T BT i ddvriep! B UFRATST AT UT| 10 I Tid A4l & gRT ARAT
AT B AT TaT SN IiRed faewnr, sikee Tug sRaar fagewor,
YRR Aead, Sef gieadIuT 3R U7 STfeTH TwiiiRen &1 ey faar|

- = <. —— - A =

o uRaTHs O | | W O o=t

DATA ANALYSIS
|

an
MACHINE LEARNING
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I Repprordeep

TS ITATAT, 11 S UHGAT3 3R faLw grr ufafeq urafiies oo smaifaa faw
Y, foad ufawfirat @ fafas srgar et S fas @t witfadt 3er, sgrs g
3T, TONTTcHS 3T, R fhaTcae SeT, TaTarur SeT sTfe I Serde & IUTNT h I
7 ufifea foar mar) ure-feadiy srfey # yRa & Tyl 3R faafaeameat &
T 50 gfayaat 3 vt faar S8 diuast o, tiestaere raddar 3k 39d

QaHTdd BT e I
FIIRATAT HT SN SMEIMSVTSIR fawufa & . Sit. s1ftaasr 3ik 7. sfomr
S qUT EGHTU YU & Y. Toiia fisr & grrfasar T ar)

srgaeT 3R A Afdedr ww Frfarmar
aeR 14, 2019

feAT® 14 OdwR, 2019 FT IS STHRJTAT H T 100 TfAWTIGT 5 9mT forar
o diuadl / uhigd fiuast B, URegiaese SEdT & ATY-H1y §10d THed &
BT ot anfie & 2. AT ST, 7. IAGHR IaTfaad, 3R ST,
Afe dIdt A sureuT= faT| HTHATAT ST et T faa gefH & ulay & a1y &
g3T| JTHH Pg & 'UlaUH Seeird’ R 9ai 7 g3UHdTr & Wi Dl IR fohar| o,
HITIT Fe' & U FIaeT S & AT Blef TR & HUT T R o1 ies T8t
2, Tfe a8 fregr 7€ @ R =i H1 71| g7 Hif AT S Az &7 & STAP 3rare &
TS & ST T8 9 & foiw RS fosar mam o1 i srgda™ deaR siksas
7R aRuma T €| PubPeer gRT RITRd 213 B3 &30 3R TTed 9Tt & IaTeeuit
R Y Taf H 18| TR T A, TR N 71 §, IR DN &7 AT HF @
ST HHAT & SR A1 AP TR A g9 & v 1 H gk yonfardl &1 urea- faar
ST 8T, W fagd TR iauT feam T | 58 STetmaT, TfieiRaReror ik Ire
& fore fafa= fRfStee wewrdt &1 gema fear mar o1 yere Afddsdr, SidRiee el
P TR T IREDAT, 3R TS (Vi) STet W o ==f & 7| nforg ok Rgr=
BT LY FA ATl BTAT & Tl SifaT = , 21, sfAaatstr s dr 3 faary
& Wi 3R TRI A SgE TNTeH & WeR a=A & AarfOe fAae=R & Wwrgar
P P HEd WAR feaT|



110 | aTfSie wfdded 2019-20

g - A R

SHagd¥ 30, 2019

URATT WAt T (IPA), TRAT] faaT= (DAE) # rgden 18 & TgaT & ufaay
oS- ). I IR SRAAT BT SIS HRAT 81 27 W & Tfafesd It
TRT IR fear Sirar 31 39 a¥, WY, w3 &R T, Ydud SnamTa TR,
AIMEUHIR- AN STETH Be1aTE BT I 2019-20 FH A S fAv aadT S FT A AT
T AT SR A 30 3faTR, 2019 FI IAEIAEUISIR fAwafd gRT SR
S fasar mar o) WY, g 3 “dd). 39 & ShaT 3R fage S e IR A

T Wag i A 3afd - ag afdarg

Hd¥R 19, 2019

JTSIMEUTS IR fapufa # faie 19 Aa%R, 2019 &I HTT Waemdt § 3ATd (AMS) -
Y gRTaTe &7 AT faaT T 97| 39 uRdare 8§ A1 Wag i 8§ eTd el § g8
Trfa &t geffa fovar mam Sarfie fem, e, Sie v sk R
AT faeavor R 38 AfA-3=7 Hdaae el a1 & IR SguanT o=i & fawy I
Tt 7 Afas UeR & e T T Fdw, HABN, 35w, v, Ay ek 34w
I ¥ U TS 3R S e Ed & Sfed ded & fasawor d g1
QTR T ieh & AT HUTSIH T HIAH JGHAT S ITANT S TR A T H |
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P TRATd AATHD, S S dp-1b & TTY Tfchd FT T HTH ;R R ¢, 7 gRTare o
3T MY HTY B IR d v & Fu Hig[e |

. s T SR (X1 faeafaemera) 3 vdfiv & At # fafee fget & fommerdt
AJETAT BT UgdH IR H 0 ddb-id dl IuTIar & IR F garar| o, & germe
(STTESMSTIRR, §TTeq®) 3 W v fs &3 381 fafi= faw Oerse Ht ugama &,
W, I dTq (SMEIMETRRA, FTefe) ¥ Faiam & wamgey faffaws fazama, st
fORLT A (IMEeEuasaR quY) < fafsifey sk swifedifiee o1 3oz
A GUTHTH 1 fewguft & S d 9dTaT| ST, T Hedhull (TIATTE gul) A HYdg
& dofoud fags! o feamar, . A uda (m$anmsd Agr) ¥ Awun o TRafe
fafama o fazara, 7. fAgarT oot (Sgamsuag s favufd) A s IR HaTa $i fh
I T8 U Wae IH AT 3R TF SIFETH T ITTNT IR IR AT BT doit F FRrafor
R e IR TeR Hrdaiaier e @ &

geft Sfia faam ufdare

fegmar 07-13, 2019

ST TR fawufa o s7. I &Y Afew & grrawfad, ¥R el Sha g aw
P TS YN S T H, faqis 7-10 fawar & SR IR feadia ueht Sha fagm wmasdha
gRdaTe &1 TS fasar T |

T # fafi= Tt & Fot 130 Ufefirat (90 BT 31k 40 afivss ddma) & wmT
e & 1Y HIIHH Tgd Thcl 87| Tg UaH A1 BT 3 dch P T a7
UHATIRUT ¢ | T5 BT 3gdTed faeafd o g71g A &g & FrdoiAe Srded & a1y
g3 oo A1d ITdaiie ORI &7 STHIS fdhar 7T, 39 S1ded § fagray &
=1, AeTaeTay & B! 3R favafa & s wrra ariet = v faar)

3 e, Teft 3tk YfA-3uaT ulads, U] sadgR, vl faery, [WerT 3ik ddeud
Tefl, age & S ueht, g @fie, velt RR fosar fagm sk diftdeTa, yrdi geft
o ==, gelt fag o 3wRd fawg, orikfad stk TReruT &1 Udbied &1, geft
TR R AB 10! TAT BT TSI ThaT T AT

TS Ircrmar, ufariirgt oik srmifaa gadrsit & fav gag ufédt & e & a7
NI fpu e & Fo6 3 Afv= Afas gearsnt @ gas@ & faw srega / Aise
UM & ¥ T f&al ST IUTNT aR AJHYHGATSI BT U AT 1T, T A T8
ST BT Ig1ar ST 3R 718 Taforar wrarm|

iR GBI 3R et ufafAfea @ et

feamR 11-17, 2019

IMEIMSUTS IR fazufa & famia 11-17 foar, 2019 & R TRear A= s
“OlegeR B R s ufaffaa” w - e @d drdemar smafad I g
IR oY UTSIhH & f3H Pof TR TRE TR &, f9H Uieh sUReuT 1.5 ©d
$I 31afer &1 a7 | Tt gTeaeH faiwa nftaat grr faw e & Y. e 3, Abies
faeafaemea = sidnford Sishia STfafa 3k srfermthe BiRT ©R uTeasy faar|
Y. IVl UTdh, gUASTTSUACT, Sfarar SikaT 7 p-ufeds fetsr ufafafaa 3k 39& mod
p TCTd R I~1d JTeaehd f&aT|
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Y. UHTY ©1e, TIMEUHIR Tas ¥ HoR Aeavuers surfafa w sgrea faar
SR Y. T auf, FMEUHaR grs 3 fadvar-gue p # ufaffaa Rgra g
STl IR IR feaT| 39 3TeTTar B: fhiTd STfafY soReaT™ & | Iy - et 7,
&S TUTHT & Igd Tfehy TRAT RAGABRI gRT S 18 -6 el S e ardi ot |
AR faumT & oY, € v RIS 3R B A i Ser 7 srgg YT
R feaT| 37 STfAfY URTaT & - UY. Y& 3THeddd, Meaisct ae, 3. Shlfd
THTRT TTET, SMENTSTHSIIR HiuTet 37K 7. 21 2a, YSNSTHIIR Tias | HIIRITAT
I IS O =g (NCM) gRT fae QYR faam T am| SriRier & Sredt s
O, THATY ©Te, CIATEUGSR g 3 3R UM Smaleis . el yemm,
STEIATETHSIR fareufer off |

AT HTURATAT T 3827 TIUTST 3R TRe-STaere TR & BT &f ATSIeR BIRy 3R
oot ufafafera & fawg &1 uawr uReg 291 a1 991 3% favg @ o5 Idy ik
FRTAT QAT & ATT I HRA BT 1GWR AT AT| UfafeT guarT 97 B &
foIT SrgfA&or H&m & T AT gIAT| ST &7 H S R I IR URE-Sldedc
Sraiarat ¥ sgfled & 0 o dr fhar 3R ey araTarstt & IufAfa &
STIfAET0T &7 TATeA fasaT| UfauTiirat &Y FoT TReam @ 45 oft 3R T W&
fafir= facafaeerdt oik TRt @ B U &; a1e 0 &8 arf¥air ufawfiai S aga
et ufagfee e

National Centre for Mathematics @

(A& joint centre of TIFR anad 11T Bombay)
Avaniwd Tramsing in Muthwtiimesicn I'!ﬂsulﬁ’ﬁ
NCM Workshop on “Modular Forms and Galois Representations™ i

Degembier 11 - 17, 2019

AT AIGHS AT STTHUT TANTRATAT, MEh! T IJIHYT & 3G W
ST

TRaT 18, 2020

STEIMES fawufa 3k THUSIRUA & TTY Tgwh ¥U A, 3Msanse! favufa & i 18
TRAdl, 2020 & TS feadia Frfmar Smifad & T g8 TIUSIRUA 3R
TSI CI- TSI VTR favufd & &g Srgdu™ U9 S99 &1 Ugdl Had U
FHRITAT # UM giaurstt R erm Sfved fasar mar S Iy 3k iR
HEUNTTHS AU SIIHHI & il el & dUT TTUSTRUA | Hig[g Jfagrail & IR
T faxgd SR Ua &Y T8 | SRIATAT BT 3830 YaHTAD/HTADRR BIAT Bl 39
e STgH YT Uget e & ferw T aear oft 2|
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URAT W@iela Saredt (Toasng) & 38d doa

TRasl 17, 2020

faie 13-17 TRad, 2020 & SR URAT AFe fer v srgua™ T
(STESTETTESR) FAUfa & gRT YRAT @iy TaTee (Tuasns) & 38d) &
STOIST & 718 oY | §6& T WH MEISTHLIR favafd (sremd) ofer 3k sht
ddcR AfNTIAST AeTdaTay (THdRAE) uT| 936 &7 3guTed Tadrds § Ol &
T TT0IST, ST, STEIeuds TR favufa & grT fasar mam am|

g

T 965 & faw Uofigd Uil &t ot Tt 322 off, o8 & 53% B 3 3R 23%
UReETaee AEdT Ud gaT STgaea™ad! | Aiger ufduriia &t $or FReur 113 oY
128 AT TR 3R 158 TR IRGfATT &S |

IS SR &I qui AT 3R IR T3 § faaRa faar mar om) = gof a7
TS fhT T &« STTHIATT, §&7is A, §&1s § HI (15 TRast), AGN, el
Wifadig Siey, WedT W WifddT (16 TRad), guq aig @mia vifddr (17
TR | FHHIR 3R TR T & fw fawa & - aR, ISM 3TR ST 4, AT
[T faaT, g TR IR Jomett 1, datawur 3R aaia 3, TeaIed, ST ARG
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T 3R e AT R / @i Sfia R | 6 37T, et e &
oA 3M3ed, TN [T & fYemor 3k g1 € & gra— froast iy sy
Tgfadt & faiw Taftd fady o sTafad fu v 2| a9 gieert 3Tk Td9rss e
TS IR(Aa1 & T GRIpR UaH fhU 10| $HP STeTTdT, STU a2iehi & 38T W, 59

o & IR AT AR TR ATdeT e araii Smfaa S |

W

vy fiaw: f99y sarea=
“T Aveel UTseTH 3MTH TR BIHME: 91 T T?”
. NI S 5919, 31TRe faafaamay, eaad

feehta fRaw: Jga-2 R arde e sarRe™ i faaa: fadw srea=

“¢f3ar TR R vaeeE Wura” ‘&P id faY ga< BRI Sefieia”
- 1. 0 sfigpur, fAders, siafer faem oo, - UT. UgSTST 39, Aav i 3T |@ie fagm

S XA, §i9
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T A 3k @i Wifadt & srguae & 8 & SR # el 3R gar
FFHUHATS &b T gralfies ufrernr uaH & & fag, Tqed Srivmer & feu
Tuftfd Us quf a7 @ ueet Soa ImAfSd & 7 oY | Sod & a1 IMEIETHLIR
favufa 3k Tuasns ST adee srsed fem afafa (Mendd) S grragaasud
IR-Teaetg HRIHT (18-21 TRaRY, 2020) [ faaT & Uaei= & forw faveres wfvemor
R T SIS fasa T | 5 priehy & forw ufa T &Y et TReaT ~ 35 81

[ — .}

quf 77 i fowal @ Sfad & - s@rfs foam, sg@iis & 3@t ik fdem, i,
@S AT S, WTsHT @ WifddT 3k Ta axg @viie WifddT|
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feqis qadT

TGl

fif

10.04.2019 Y. AfOIHH STAHUUN  IMSIMSTTSIR QUT, YR UTAHT 59 R RNy

07.08.2019 Y. fasrowe"= & fOeat

3T IMEUS 3R fawufa,
R

et ST R R YU

03.09.2019 WI. &t I3 SETTSE STTefe, TR AT Heifedy - au oy
09.10.2019 UT. &t rgd— amgamect favufa, wRa T TR T T QRS - 31
3R o
ST 3fegr-al S Us fhfaaT
10. . & )
16.10.2019 ST IMFUHE  SAIEUHSR, s, TR e A P
30.10.2019 UT. TT ST ER e a ST~ <Rl A TS
o ' BRETE, YRA e WA =
Ty 31T e ATghisd g4 a3R
08.11.2019 T YgdR Urfareft NS faeafdemey, guaw Refraser s
18.11.2019 WY R T IR T1E faafaaray, guav  afex 9 &raq, I faReftem
: B3 g a1 Che ¢ TAoie A<
08.01.2020 WI. df AWRTS SMEIATETH, %, YR N2
22.01.2020 Y. U arfeHfd CIIMEUHIR, e, YRA  HUSH ¢ Tled AM-cIH3R ST
29.01.2020 Y. IALT 4T Aife - el ST STICHIATS 39 1T SRIGH<
T, IRd
Ce STEIEVHLIR fAva-dqRA, VFHTECIT US WWISHIRT: U e 31T ¢
05.02.2020 WY. & SATof 90T - et < N
06.03.2020 WY. € & Thdd! SMEISTHHT, ST, IR il N SR

Ao 3T TRy
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oY, er dt Wifee, I gty S

P m.ﬁaémaﬁ,@:qﬁéﬁeaﬁmm,w
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Shg fagm=
IECIG aaT gl i
08.08.2019 UTIg Hlcwdl  ATHH WM T (THamEdl),  UIdH f3U3eH 918 U saa-far AAA+
Ffser, TT, guaw T & FATer daforT sfe
IBIfETT T8 gRAAThe
19.08.2019 3rfey &g TIRET favafdere, ffae, vhua, BISIRATTA 32T BR ShIdToheT
quAy et
23.08.2019 ST Y AR TREIUT T3S, TR, YR T PR T Toiwol PR PoTaT &1
3TT+8T TSeT
10.10.2019 A TJeAH BeTRET BI3SeM, dTTae, IR T f3se 3E3e iud Us uTled; B
ey U
11.10.2019 A JeAH BeTRET BI3SeM, e, IR W3 — N U8 drord e et o
gfear
15.10.2019 3mfiw = I IMEIR-HIADIT TF MMUIASE Sfild GIgdlolf~cag 36 € AdAT-Aes

R &= (FRfvae), 1T, YR oAgeT

24.10.2019 YT UGAGHR Hfamar faafdareay, 3faw, dig, I '3R's 3T A8H' Ue AT -
Juavw A \dal

29.10.2019 ¢ 90 RfAdT g aydg 3R ura ud el AT WA ATy IR 316 € HIV-1 gpal
(TTIMESIENS), AT WRL T A W Ao
(TFIMET), SITST, THSY, JUAT

01.11.2019 TRAUE TATHT arfde faeafaarey, diddh, g& T WefiaN-2m R Freast AfRu=<
T e gawed o I
IECISE
04.11.2019 Tgd fAgrda TifordT fagrm T (srsureaRfl), 99, S wgeE, Rieaayg By,
YR HIafed U8 43R gt

13.12.2019 f3d® S ARG HvTSEIR-GAaS stk araa e fRaeewhar O« te cifdesra s
faam g (smsoftansgd), =8 fawett,  Aemramse fasrerr
YRd

13.01.2020 TSE[d PR e, SO HISHIRADBUS BHIhIHL STgATHEH
3T ITEIUTE T WSS 18 ¢-
STEARMA TR FTehersd
DIRALH TFgRpId! (2D FLCS)

23.01.2020 fa=rg w@er Freftaar faafdereay, <ggis, guau gfoiT A 18T ST ¢ s
feResger det aifts w=fiie a5

23.01.2020 uTAY RHYf@T  Cged Urey faae &g (SRTded), afcl & A1 BhicH 31Tk ATSeifhiad Tar™
I faeafderery, ST 3 IRIEITTT TS 1Y WicH
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offe

03.02.2020 Tig UdTc UTgs!

Sadut 3T GPCR-838 ST BRR €

THSTETT-UI3MESIEIb, 9T, TH, JUAT ¢IeA< 3% SRS ST SHIsHes
FTArSTT

27.02.2020 Ufd7 U Taelt  HwgengR-difiuddt, deReTe, URA ﬁ;ﬁsr%g W;g;* FR HPTHH ST
T IAM Fvg, BEIE A gAY
28.02.2020 TgAM ARSMWT WIS, TA df YHTE 5 INYM, TRETE, LH AT BR PR AT
URA
OTaA fag=
12.04.2019 SHTET $F smgaTEuTdanR fawufa, wrRd m@ & mé smmﬁ Sifeel-gelidy
. AT §9-1RSN faeafdemeay, dRreer, DNA JaRadrs: Alaayer Ay
15.04.2019 faAer g @ — Yre Tefr
22.05.2019 Fafa Ty SMEIETTSIR YUT, URA ;zémé a@aﬁl' % ESWQHE Iqé!ﬁ:mﬁfz
& gerfifeved 57 NHC-Sefafaw,
30.05.2019 dRT YS! riera, ST w@ﬁzg WW% Ni :_gm
Rsfaca uReer we sp3 o I
. HCTIMEIR-TRATT I THenfiehr .
02.07.2019 TH FGeRR : (Eaméaid), 2 e e g7 Iy
. - AeResd galene=T i
TR U U U faafderey, el .
09.07.2019 fad =Ror it SV wmﬁ—@m—m
02.08.2019  31faT T AT, TRedH, ¢ fievals waﬂéﬁﬁﬁm TR SHh
07.11.2019  HeT v e ITEIMETTLIIR fawufa, Ura gqiamivéflaﬂaﬁQFf@E epieic
FR-RSATGLH gRBeT faLmdhr:
13.01.2020 ER fasomlesd  wHaTsd), Sftss, Wiy, guay QT AT Aoy AHRgaad gfam
fafSga @rge
04.02.2020 HF—<ad f S fasafaerery, ST s':ﬁ'flf\iqt' ; igm\_rﬁaiilzjﬁﬁﬁ 5%
JTiAE Wieiaifoead: Hid € f3areT
03.03.2020 STICIH TH TosH fasafdarey, seefaar 3T AR SR HeRTeT g
feargw fadee
Tfora
18.04.2019 gt TeFarIm  IMEUATHHT, YRA fS3madt a1 P2 s 319 Te Ja
Tiged
10.05.2019 ST. IAT AT JMTSIMTETHS IR HIETAT, IR 3 geIsR™ ¢ dAfme remad
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feqis qaT TrEgdr i
- . YR PIHaR HIecd U8 & SRATSwS
18.07.2019 Sl U dlfad &N faafdenay (ffraes), FarsT SR SRR
16.08.2019 ST. TET Yu®T SMEIATETHS IR favufd, yrd ﬁ 5 o _d%wg” Gﬁﬁi |ug;éa=r
31 JCHIthe AN 3Th sfetr
30.08.2019 SI. ST AUEAl  JATEIATEUHSIR favufd, WRd FoldR: WA degaT 31TH L-TharT=T
31c<E ¢ Jcmifthe Ruaeer=a
04.09.2019 SI. A TH TG THSNRIATE, WRd T Pedred ¢ fioiey amed
11.10.2019 UL S UTHARA  IRIAEVCHTH, HE fdafdenay, IRd Yo U8 W
22.11.2019 T, 359d ¢4 SMEITEINTECT BERTETE, WRA e dRe R &9 Tidaad g
eIt Afeger ¢ 2ffiee Siset
24.01.2020 WI. € 3nfeHfd ISTEUHSR TS 0T g, IR SRR Nt
. . U™ g9 & 2R 3T HISgell TAST
31.01.2020 ST U HIUIGET  HATEIMECHSIR favufd, WRd T Ry T faadt
07.02.2020 Sf. AT ATT  IMSIMEUHSIR fawufa, URd 31 SIRATEw8 sies Atlesd
06.03.2020 SI. ¢d—g AT SMEIETHS IR favufd, yrd 3 STRATES haeRaed
wifas g
05.08.2019 Y. 3T fe&r maiw%!wg' gfer: Ty fawst ¢ It g gfaad
08.08.2019 EI. TG AT 3113‘231@?43‘ '”%;W' mai "%Q)F( TET Faier Hex 3 Y3R-31Y UTRIFERT
19.09.2019 jwﬁr;!;ﬂa SR 3METT IR fawufd, wRd Ufded uTfiddhed g1 aa=™
S ST ATgmIRamd: e
10.10.2019 o 19 AR SMEITETHS AR favufd, WRA i ¢ ATH-Saa s 13T ol
QolTedl i
. . AT vd et e (smEuad), Tfag: STeRfiay, fSenad, us
31.10.2019 ET. STeTEg JI s et
e 31TH T HIEN: LT TE T
20.11.2019 Y. WfAF ATIET  IMETHITH, HicAdTdl, TR Aerer A9
. AR, NS IIFHYT THTTEAT 35 (= 1 VR 31Tk 333R
02.12.2019 ET. 37dH WBR (Pr3TTeT), STEmeTaTE, MR ﬁmmqﬁﬂ:{ﬁﬁmﬁgﬁQﬁ
o . . . < 3-[(*;1]-d7lcfs UcH] gddTsc U gls-
14.01.2020 ET. Eue Ui TR Warse fihioie I, a9, St S TR Yt
IIMEUHITR THIy TTfUd g T 3 PDE, gffieed Sadlt
23.01.2020 Y. T arfeHfd (EramSua diuen) e, A e
ot srfafara IRIT BR & AE/HT WHa ve §
28.01.2020 s e fasafaeray, guav LHC 73 -oTeT STOR)
Y. AMTHAR I . 3T RE STEATHET 31TH TITeT
30.01.2020 5 SRATH-aaT fasafaerer, S s R
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nfora d Afgarsn A ulAfg

FE A1 & gRT fAie 12 78 oY it & afgerst & ufafe feaw & vo wmar mar
o T g 59 Aemfeay, T wR gid 59 Aemfeay stk Efuaga
3 traAfeay fire €1 og WY, W fastRarY (12 1S 1977 - 14 JATS 2017), ST
TIforast TR TR, O, WIS fasafaerera & T & amar T, f3=8 nfora o
T UfAfSd QREhR Bhlegd Ued O T fohar T 47|

ESuTLaR favufa &, 7 feaw =f. Tar AdY, agansuagam Meret & grr
g safafa & aiea w smafaa e TS & T a=mar mam|

Hig W fadiy dmsdt

e 12 =R, 2019 F1 AU ST ST 6T 1€ R ST, I\ TR, THE
RYATSH, AMARA 3RTdTe A Hig 3R WReg R aTd &1 |

e Hear

faHTieh 28 TR, 2019 BT Y 2019 & IS el GRIDR W aATdT YRAAT SIS DI TS|
a2, UT. & T 0T & gRT UR=y AU S & a1e, Ut &t S 3@ 7 “HifAS1 b
TR ST I ITASTdT BT THSTAT 3R ITP P ST & W IRR fobar
T 3k I R & IR # 919 $i | 39 91 UL, & faorgme e &
erT “fafaey s afefat &1 faera” «R wamH fags R iR et St sia &
GRT “Tad e STfEfT U AR ISR & dR B @iel” IR Hifds Ay AR IR
EIcCal
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SivaH! (s3) FrIEHH & [T UTSTHH IR HRIRTAT

TR (sci28) PRIhH ¥ UTGUHH URTUT H & faw arganguaganm fasafa #
feqie 07 foomR, 2019 U feadly srfermar maifad & 18 fSad didieua
TweTfaeTay, RaR 3tk sMEamEuas s favufa & T gt = ym faaT|

- = et fim fimn wvar o
R T - Indian Institute of Scienc?fducahnn & Research Tirupati

A fagaH feaw

SMEIMSTTSIR favufa & @ A= faunT 3 faunT & Jeral gRT 6 I W&
srgdy nfafafadt $r faferedr gu & faw faqaid 18 SHadl, 2020 & T
AT feaw 2020 AT FTdET 6 w7 WY & fasTaHE fUet, sremer, Jama=
fagrm faym, srdamsuasam favufd & gr faw v uferarars uryor & ary g8l
FIUHH | THral 3R BHT B aratant & Tamar, WY 3R & AT (STE3Tec! i)
3R Y. STEMT WA (STEIMETHSIR oY) & gRT FaT 7MY &Y AR et | T
TR T ot smifaa foar mar o1 od diudl st ik diResiace
ST UHGAT3N 3 3a-t g e nfafafer) & fafere vud vega fasam

PO
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¥ j “E‘

h L S8 3
W Y. IR S AN, AT ST o OY. AT WM, ATSIATSTASIR YOI

BIAT gRT TN TR UGfa 3R Aifas wgfadl & fav R vem faw M|
FIUHH | “ToideH”, I AT Fd &1 Igared Y fbar mar, &Y fadw s
[WoE fage AYnT & BET gRT Idm@n Sm@m| WL & ud Toern, e,
T IMETHE IR favufal & gRT “S& (S8 78T) TS U Y vy W surea &
Ty ¥ faa fiaa aaRE ST awT= g3

“Saaarua fea”

feaie 7 9w, 2020 & Shg fag faunT & arife araf efide ‘Shaw &1 e fa
ST & TS | fET BT LT TR TF & TTY g Forad oI 30 UReR TR faar
21 7 7 ORI 7 w14 31k UResiaeie rgaemad] 9qerg & §iF Fat 3tk 3T
HI FTER AT 3R U AWt AT fhar St @@ 2T R I IR IRk & IH1T gRT

o TehT b SITYR R AAASS TR RIHR T THATHA favam mar stk va TRk S Al
gIc gRIAGASS T fohar |

TR A & &16 A a1t T3 3raiford fe mu | ardt & S fagm= fawnm & e aggl
&1 ufaffere fosar mar o) 8% STaTaT, ar AT aawrat, ST, fAaudre, I
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‘I is e T’ gRT 5918 5918 Himfaie srarsi grT I1feid gl & UsiTdia?ur ot
ST I & forg dtent & 81 RNAs & Frd & siafifed srgem gfaemsit # siagfe
ST AT, AT ¥ TSATHS TAT R =g Sita fagrm & awnfase fasar ariea
HT TS WY, St I 79 & gHLT B, 7. AfeT A, 3T, IWHAR Trarfdas, ik e
P TIraett & TEIhT & TTY fIUTT & BT, TResiaere raarait 3tk da-idT
TETTD| ol ST gRT TSI foha T 7|

JMEIMTUHLIR favufa TR ulivg - sngamsH

MEITE, MEIETHEINR AT URWE WG AT AT HATAT
STEITEN Ueet BT T 2T 8, S it SR Fem G (HEIs) & S a=ar &
WA & I T ¥ Q Ig1aT S & v Tenfae fasar mar 8| vasmsd &1 urafis
1fA3eT gar BTl S 9¢ ARt & 1T F1™ A 3R 37 IHHRgef aut & Ere
arreet # dae & faw auedT aw 3= WeaTied AT, IR AT 3R 3T Ui

ML BT I IMEAETHLAR favufd ofeR & & e ARt & fow
gTATERUT 3R HIEH ST & | Al elT iiad & Ay 1o fead 79 & fag, g a3
& GO IS UTh I g3 bl A foa|

a1 OfEeT I, 1. ISR, e, 9= 3R 3. S $uR, wifedio T, 9= T
ST S Y Ta # ALl o g o suredT faaT| sT. qrlaR YgI S1R, Sitd
A off S1Tege AT e a9 & 31U 3TV &Y AT fas|
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SPIC MACAY faTaed siaet

SPIC MACAY (gatsfl & 9 URAT ey dtfid 3R Wefa & dduq & fau
TIATEC) BT 36T URATT fRTad & A= Ugagsil & IR 8§ SIeahdT gean 3R
o fAfed godl &Y areraTd &1 & fow gar 19 & OfRa e sftaafas favem &t
UG T TG BT 8| SMEIAEUHSIR fawafa FHafia ¥9 F ity dar difta
FTIHH TNTIT AT &1 AT 2019 H, SPIC MACAY ERTETE TR & TeaT a
foRTaa sRacT &7 SIS fBaT AT A7) SRAAT B YR e difd SR g
Sl T fafa= uflig Fe1dRT gRT Ueeie anfiar 9: faaie 26 3R, 2019 &F
et UTefaeT Tt & gRT WRa-TedH W, famid 27 3R, 2019 FT 1. STt

FHRT & gRT IR 91T UKfd, faAi 29 3R, 2019 &1 . STt A4 & gRT
fergTaTT ety Tt Fried & IRgfd, faqid 30 3, 2019 & SfidT Sie
Sgsft & gRT Ffed AT T Sried & wgfa 3tk fedie 31 3, 2019 &7

TS TATdT, oft TS @TH & gRT TS RAG e driemar ik st it i Ae= T & grr
e fsehelT HrHeMTeT Afed STUA-3U &5l H P SRITRT gRT faAie 22-25
ST, 2019 & ERTH $RAAT B YT & T H STIMTATY STNIT HI T |
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qE” # HEcaqui fead 9aRE

anTfeaa

S 21, 2019

T # faqie 21 S, 2019 & TN AR sft fRIGHHAR & gRT AR 3R TT
e & TTY FRTET aNT feaq H=mam 74T, $9P §1¢ UTUIATH — “3U-T I1d T
ST 3R TN & ATeqH ¥ B &7 GOk A W 3T T ST TS foaT mar a7
RLfETdT g8 AT FUH & gRT Y T I TS|

- 2 R .

L7 L

addar feaa

3T 15, 2019

3Tk 29, 2019

GOAT 3R TG dT BT T8 WA BT
UfATST B & fAT TR WAR S
GRT WY YR AT BT 3T
CARIEIIER: Ao pirs AR T = Aok
SMEITEUHsIR favufa 4 A
TR ot g A gRT o
FIUHH BT faama
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T udharfeaw

31T 31, 2019

USHdT fead TARE & YT H T H, BTAT 7 5 fFeiitiies H uhdT 2t &7 Smate faar|
B, GH1T 3R FHATRTT Il & T 45 Ufaarig) & ary STEatans uRR & T
TRAYIE 07.10 T s B g sist g |

Iy e faaw

IR 11, 2019

3T YroreT fagaamer 3k 31, fAderm Feorfd & grT Wenfiidt smemia sik S smamia
ST TSy fATTR & Srgva 2T ST, I qRasit 3R T, Sr=Tqurf dt 3Tew] & gRT
TRI870T Ud SIgH Y™ W $UATH (i) — SMEIMEUHSITR TEhIdT IR U fadl & AT
faAi® 11 TaTeR, 2019 FT T FTer feay A= T | 33T STaR IR, SMEETHS 3R
faeafd & iGem ufAleqr & ufaur, G dReT & smfSd iGem J=d
fATIaT & W0l U SidT, A GRPR fasrt aRaisiT o1 uqdeor fa|

dfaar feaa
IqFeR 26, 2019
Forarad, st H O IgT $UR 7 fedie 26 9awR, 2019 F Ay faag w wfaar

s | 7. v3fas uwest, MR Ua 3reget, ST sreqa favmT, vera faafaemey
= 39 f&T ‘YR dfaa’ ©eareaT fear|
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fagmfeaa
TRA3 28, 2020

e 28 TRaRl, 2020 B X T & Hrichl B $ikaett & A1 Iy fag feaw”
TETYT T | 30 aY & Iy e g &1 fawy “fgm= & wfgamy” &1 g faam
feaa & Frden 3w Iffa & grT Imfad fu e & fagm & wfger dafer
GRT Y TRSP ANTEH W IHER UeeiH S Uder gR o suafedd faar mar o1 qa1
o Toft ufawrat &1 Shidd aaTfe arararor #§ @nTa faan) &g i geand
ATSIAMETHEIR favufd & fAdere, UT. & U7 170121 & Ig™Ted WINUT & A1 g8, i
“faam & afgemeil” & 9fthg 7 F 9g1aT 3d 81 AATHS T T LB Wl 3R
AR, UIRAFAS R S, WRAT R T (SMEmEet), STae grT
g feaa faQw soreg & Ty g8 fogiv Lfides “greft afior Ot 8« ariRfafady,
AER 3R U W eroey saraa fear| a1 J, Y. Sit sifiger, sremer, vifds
faam favmT ek Tuaae, dfae ¥ v & Aecd W IS STaT aur “femT &
AfeT3N” 1 IR Tt Rl 7|

i 1

i ). 3R gPUR, SLIMSTTHT, STTefe o oY, St arfigeT

STEIMETHS AR favufa & Tt faumm & o4l 3 o8 feewrg weefT ik arafan &
I =& A feaa & Iareyds vt foar “ak yomeft &1 sadufiaT
ATea”, “Ufadiftd”, “3udT B3ATd: MUY F 3R BT FeAd”, “ TS gl
SR UGUUT” BTAT gRT AUR & 718 H8 TG [ad1 0 A FV & | ERUTT 3 gRT 0 &
PITA BT AT Ui “Tfs Feg” H ATIT H e oY
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IS aratart 3R Ul &7 e U 21id Seye WedTe<l Ufaaiiar gRT w—
BT TS d1E BT Foid A1HS “ IRl Foie” gRT fasiaraii & foiv gepR fdavor &1
AT fhar |

g ﬁ W )

W AT feaw W angansuasarr favufa & wHl grRT el

MEIMEUTS IR favufa # g fRaw auRie Sact T & Bl dd € dfia et
o1, gfed sm3etw nfafafa & 20 & ¥ & o1y SterfOre T d& Serar mar |
o Rag & Frfenl & fuashem Fome afdar gerfdaray, HaEs & 85
BAT 3R ST & THE 3 Tlohy T T 9T foram aur aReR & IR & o 7| 309
STATT, TSI TTSIR fawufd 7 B yai=l # unT waw faa feaw & af@fad
BN & Ty, S W, I= fagTay, HREETEr & AT fASHT S T 48 BHT S TYE S
FREIRSELICE AR

IRTsfgafgarfeaa

AT 08, 2020

IMEIMEVTSIR fawufa 7 7 weayel nfafafaat & ary i afger feaa
TaTaT: 3feas afgdr Saue, e & gRT Ao thafed fobew &l ThifAT 3k
AT ITHT 7|
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— INTERNATIONAL
WOMENS DAY 2020

JMEAETHSIR, SNMEIEeT R USMEdr  AEer
faeafaemey & afgar domg sTEamsTasaR uRR o
STAUT T & Tl U 917 3117 | U8 Hiehd A a3
Sgd feterea am, Fifds g9 fafa= gt o wfgeait grr
HTHAT T S aTet FHTSH 3R HIfadT b gga
TR U Aag H| RIS & DM 7 T JTIRRATT
gferet ok @ RAfda sfugifd dema a1 faga
SfUTifAET o ug W T Ugd STel 9gd HH AfgaT
TgIdT e, IR A I
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3irareT faeafaemera ik gRda Ta & Ay wganT
STEATETS IR favufa 7 siareT faeafdareay ik Ridty ¥9 & F wfafursal
Tfed T I AATRS g I (FTT3Red) Ht Asrar & ik urfad

e R Iaf E 6| g8 R d fiugs! fif e & foaw yderdes sik Srdetar
BT (SR +, AT TRUTH 3R Thed 1aferw) & fow SterfOres sredargfay e 8
T &Y, T & Ty gHgia & ATed F TS udsaTR favufd & darg gew
g1 Al Sriea” & urenw A STt § YT YgaT & 3 95 & faw
Tifefact [fg &1 @ IsT et iR MEIMETHESR I U &1 3@ BHl & faw
siaTeT faafaegrag # srguged T Ay @ U9 3-a¥ sface radg
U BT

r

faqie 31 a7, 2019 &Y
STEIMETTL IR fawufa
7 smnfad faar-famef
7 angreT fvafdeamey &
T, fefedt v, sk
WRIdg Tg & arfaar
Higsfa, s s ik
faa® am 3 v fora

Ecole Normale Supérieure (ENS) THiT & T TEGRT

I o Ecole Normale Supérieure (ENS) 3=eR fRYer 3iR srgda srdedi & faw
ST STTaT 81 fUss $ auf & ENS T IISERs S STESMETasaR gul,
TS IMETHSITR HIUTeA 3R SMEIMETHS IR HETH T B TTY FHAPR BTF SMTe-Ue
HI §graT & | BT IR ET §1 T aV SIS UHs IR favufd & ufaffarsa 4 =r.
1o GRafT 3R . 3r=Tquif 3t sty et &, I8 19 faHTa 16 STaTaR, 2019 FIENS
YO, WO, Wi § 31T ISERs & TTY ENS TXAT3N &Y d3e # vt foam| oo &
faf= Frfedt w ==t g€ foad ENS a7 9183t o diwor et S s 3k
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"
IISER-ENS S5,

ENS &0, Thig &
SEITETHSIR
faeafa & ufafafey

IRTET Hise MfSfAd srdepd & grT gafdd, [ISERs 3R ENS & 7er UREIRS
B (Feguaed V ay) iR srgdumedr (Thigd dieast, diuash) & sieH-vaH
FI glAeTeTe g7 e oT| ENS URT-Jdd, ENS 31 e 3R ENS 3 d2T
UTT @ dTet [ISERs 3 o7 IT SIehifeics UfIgdr & day § ureaiRs s fafaag
P I GiAUTeH S a9 & feiv Teafd saaa H|

STEITETASIR favufd & FUATHTH & & B! ISidT 3R 3R e STETEH I ENS
O B A TER &Y ufAegar & faw gam mar ik iRt ufady ged & ag uftar
¥ B S| 3qF STATAT, TTHUTT TEUNT HI ggrar & & faiy, ENS-IISERs =
IgEYEAr 3R Ty iy 2R & girueye s7m & o wma+ sy
Ffse Aifafact srien o Mfafadt srgem & faw smae far 8| S uell O dog
I T FU F T Ra- & T, ENS-IISERs ¥ &€ fawal S fRver fagm, areu sha
fagm, viifas fagm Sik W@ faa™ ™ Wl / STaRITarsi &1 Smare faar)
T4t # ST 3R & TXYT H UTeashd o 3R Hfse aifcia o= & AT 1ISERs 3k
ENS & BT &I GfauT Ua i & faU ST HISgeR UTerehH| i ESTTd Y
et oft| Tgaa-Tgant SrgdaTe udTal 3k Tgad feuft &t faam # diuasdt s
AT wR faafHrrg

SMEIMEUHS IR favufa & UfafAfadi 4 =i (17-18 37aRgsR, 2019) H URA-WIA A
AR T 2.0 F YT foraT STef 3= UTey Widfded Iaiel 3R Sy ud @mr




r

oY, A Yt
(erfarsaTar, fagm
Plotor) (Fe) 3R s
¢y, TEaIT Tih
(aTQ) & FTT
TSI THL AR fawufa
&1 ufaffadsa
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AIRT WieN i favafaemey (Tadhy) ek

a1 29 TR, 2019 - 1 TR, 2019 F &R AL, UT. F TF TUIRT, ¥, ISHeT
faggmrem, 1. fdar swmfd 3R ot 909 fgar (Ve gadfua) 3 AT
TN faeafdenea &1 Rt fhar 3= o). AW Yt (srfdserdr, faam
Fictor), UY. AR TRt (aivss FrfeRT e, srager wrafay), AshE I,
Teanft TR, O, dierk dax (I, T maria srfenmy gm), 3iR 3. gaie
JoRehd (SURSATdT, 3974 faT), ST, 31970 SO (Terdd UIhaR, Siid fagm), 7.
WeR gfor (careaTdT, TfOrd), ST. &1 9 T (WA, e iar THTeITerT) aUT dah-iah!
afdd srfaTe OeraRl & AT &Y fad ae faar-fawsf fasar|

TR ufafAfdusa & wIdy &t venfidr afdfa graeea giaarsi, 396
WA S T T S a1 NN Aard &, Hifzar wear ok Rt
i, srgfrerur et - o Sfved it giaumai &1 QT ERT AT T °9T| FIAT
TRENIH & VAR A T F Fiidd sida s YUITel! R R J gamar ik 3=
Ah-IhI-afed ATETT Ui & HTeqd ¥ UL 39S UTSIhH H STTATH Higgdd W)
TGTU ST dTel I HT- UTaded! & IR § fearaT foad LAMS (3rfenms nfaafe ueem

JUITeT) A 2T GR = INDIA CONNECT $1dhH & dc@ad™ H, Ty 3R
SMEITETHSIR favufd & &g ATHIRT &1 gorgd fhar St wHg s faerT
TATAT & T T SR TG S Sigdr gl

Ad i faeafaeey, sivefaar & g gganT

Tea fagafdemerd (UniMelb) & ufafafady 3 ==t & faw sméansuadam fasufa
T AT IR SRT T 3R 3mgansuagaR favufa & faie 22 3, 2019 & gHE AT
FTT Fi faem & sftuamiies srgey W gxder fFu e srdansuagaR favufa 3
UniMelb & ITg THsdT FATA &1 faem & &1f ava & faw faenfRdet @ e
Teufd suad &7 3R wTer fhul 59 wmeiar Amod & FuRar F sid,
SMEIEVTS IR favufd YRa & gafad werfderadt § St (sis8) aded &
3fa srafaus o gRfad F & faw writy e & 0 d o1 araT 8| Ade-
faeafdarera & ufaffadsa & gydfsas 12l $UR, WETS 3 Fauld AR
(YRd) 3R 37 wga, g faa faardis, . vy f374, Shta fagrm faamdis, ot
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TAad SIA, g iferssTdr (siaRihy), fag Jarg 3ik goft R JiceT,
s f[Aafaeread fa; SN TJarger TaRT T mfie o

SMEIMEVTSIR favufa 3ik A faafoearay & &9 gy gganT ik
B/ JHUNGAT fafAg STdHAT & ggar e & f@w, MIPP/MIPA SrIGHT &
TuTdt Tt & faw w=f gd W@ R 39 TfhT ¥ F M seN & Ay,
TEMETHLIR favufa @ 5T, sr=1qurt Y 3reey 3R 5T, S $3 & & =iy
ufafAfarsea 7 daa faafaamay (9-13 fsR, 2019) ¥ JMTISd AdaH YRd
AP SrieH 3R rHTeH T (MIPP/PA T @) # Wt foram sg R &
aRM, srgamsuysaR favufa & ufaffan) 3 dum & defte vad s
FriwHT iR faunfra srgaem fawal w user STaT| Iwed | Aaa faafderea
& fagm ik rfNTifaAd T, adu & Aae faeafaeraa & MIPP/PA Risd
& FArid ATHIfRd BT, 3R YRA S 58 agamser & ufafafaay 3 v faar)

Aaa faafdeney ik sméemduadam favufa 3 N Tamt & fiw dgaw
QeIfOe Td STgH U™ STddH! HI gAfd o 3Rk fafa= fawal & o1/ srgaamadi
AT Frfed! o THdT Uem o7 &g IHsidaT T & faem # 1 v & fow
feenfAden w ggnfa suea &t sk garer faw
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_

Aoa faafdereg ok wo &t fasafagray favufa & Tty dged s9 @
SMEIMETTs 3R favufd = v oY faafdaray & dgd SIvad! (seiss) UTeasd &f
SiuaTR® ¥9 33 W faar-faust oo, o favafa & werfaaraal & & fasar Smar
21 A1) Reaferera & ufafafaat 3 famis 04 arder, 2019 &Y v §t RAsafemea
SR e meTfdemay, R &1 SRk fasar| fae fasafdaray & ufaffarsa o
m vy 39, Sha fagm faards, o soeg Siaaq, Teanft sifassrdar
(3eRTeT), fagT dera stk g ST ured 2nfier 4

- ]

ferie 27 6€, 2019 T Y. ST
3rftgepr, sremer, Wifas fagm ek
Srfarserar, $f&ie o1 T

WRALfEdr $Edd, Fd
S ISTRRR &7 I 3R
Forgta, 7. I dt AT

PUR & WHTT
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Y. & U TT0TeT 37RO St 3ifigeT 7 7E feoett & faAid 19 374, 2019 &Y “URdAT
IR e FT SIRTEIIROT: raR 3R AT R Merdsr g9t d v for,
fOad Aorart srigfarars I=argad 3 &t | 9=t ety frem fa 2019 W Bfega ot
Aoa fawafdareg ik yrRdy dwmt & Faufd, s, Iu/agant
STferssTar, dhr aur feeer ik ferem Hifa & fére sdarfat 3 amr fera)

FefaaTg I=ryge HeEHieH gRvay
Qg 3 sefam 3= sma, =8
et # Aota faafdemeg yra
FIIHIT 2020-2024 B FEITAHT|

feriep 18-19 9w, 2019 &Y
Y. g T SR, RIS
freafdemea o1 Skt

r
feie 27 feavsRr, 2019 &7

ofY arfaa W, smgus,
e, fver Harera &1 ERT
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Tirupati IISER, Chennai
SRIHER sign MoU

Indisn Institute of Sclence Ed-
ucation and Research (IISER), Tirugsti
has signed an Mol with S Ramachandra
Institute of Higher Education and He-
search (SAIHER). Chennai with the main
ohjective of collaborating and cooperating
with each other to enhance the quality of
teaching, trainingand research activities.

ISER Tirupati Ditector Prof KN
Ganesh and Professor of Eminence and
Dean (Research) Dir SP Thyngarajan of
SRINER signed and exchanged the Mol!
ata meeting held in Chennal on Monday.
This will also facilitate for exchange of
students and resesrchers of one instity-
tiom with the other institution. Ttwill pro-
vide opportunities for both faculty mem-
bers and studentx to use the expertiseand
facilities available in both institutions
through training of students/stafl and
through seminars, workshops and confier-
enes

Both the institutes con share clinical
samiples and kn ow-how and related chinl-
cal expertise available at SRIHER with
HSER under mutunlly agroed framework.

IE5ER Director Prof KN Ganesh and Dean
(Mesearch) of SREHER De 5P Thyagarajn
exhanging the Mol in Chennai on Monday

Also, researc hinfrastructure amd expert-
ine svailable st [ISER can be shared with
SRIHER. Both the imstitutes cun jointly
publish research papers in reputed inter-
national joarnals. With the Mol they can
work jointly forthe common research in-
terest af national and international level
which includes prepamtion of research
proposals and their implementation.

It supports the exchange of scademic
and training material including acoess to
library and other digital resources of each
other.

[ISER-Tirupati wins Gold at
1GEM g lobal competition
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ASI meet to explore new areds of space science

» Astronomical Society of
India president says out of
325 registered participants,
95% presented their
projects

» 53% of the delegates are
students and 23% are post-
doctoral fellows and
researchers who have great
Interest In astronamy

» Twa students were
felicitated for naming
exoplanet-host stars

Haxs News SEnvice

Tirupati: The 38th meeting of
Astronomical Society of India
CASI) begun at Indian Institute
of Sclonce Education and Re-
senrch (IISER) Tirupati on Fri-
day. Though the workshop has
started with the hands-on work-
shops on Thursday itself, the
formal inaugural ceremony was
held on Friday.

The muin objective of the

#Aeronomica| Society of Indls president G CAupama addressing the

medis.at the 38th

of the nmulﬂﬂmnmm

meetng
IGER-T Director Prof K N Ganesh fright) i als

miset Wi 1o disciss various new
sroas of space science.

Addressing the media, presi-
dent of ASI G C Anupama said
thut there will be special lee-
tutes in the forenoon sessions
followed by plenary sessions in
the afternoon: These sessions
will discuss galaxies, general rel-
ativity and cosmology, nstron-
amy, compact abjects like black
holes amang other things,

She said out of 325 registered

participants, 96 per cent pres
sented their projecta Another 53
per centofthe delegat exare stu-
denits and 23 per cent are post-
doctoral fel lows ind resenrchers
who have been showing great in-
terest in astronomical science.

There are 158 poster presen-
tationd. AST secretary Divya
Oberal said that prizes will be
ownrded for the best posters and
nil;nfurﬂle best thesis presents-
tomn

TISER-T director Prof K N
Ganesh snid that the institute
could host a major national meet
of AST within five yeary of {ts es-
tablishment.

On the first day, o special lec-
ture was held on the ‘Cen
Problem of Star Formation: Why
so-slow? by Prol Neal J Evans
of University of Austin st Texas.

On Saturdsy. a public talk on
‘Chandrayan — 2" will be deliv.
cred by Dr P Sreckumar, direc-
tor of Space Science programme,
ISRO, followed by a lecture on
“Blackhole with event horizon
telescope’ by Prof Edusrdo Ros,
Max Planck Institute for Radio
Astronomy, Bonn

It will be followed by » four
day teachers training camp for
exposure to astronomy to he
Beld from February 18-21.

Prof Devendra Ojaha of Tata
Institute of Fundamental Re-
soarch, Dr C S Stalin, treasurer
af ASL Praf G Ambica of IISER,
registrar Dr C F Mohan Kumar
angd others were present.

On this cecasion. o Class VILT

Sat, 15 Fab 2020
BANSOINDIA fiitoe/ovsver Siahansindia:contc/4sa585

student from Pune, Vidvasagar
Daud and s mecharica] engineer-
ing student from Surat, Anamyn
Bhattscharys, were felicitsted ot
ISER Tirupati during the ongo-
ing ASI conference.

They hathi have won the exo-
planet-host star noming contest in
December 2019 Celebrating its
100tk ammiversary in 2009, the In-
ternational Astronemical Union
(LALY) |munched a contest ‘Name
Exn Worlds India® ssking young-
siers to suggest nomes for exo-
plant HIY B60R] and its parentstar,

ASI receved 1,717 su
for this contest out of which it has
shiorelisted 10 best names and both
Vidyamgar and Bhattachorya fig-
uwred in the list and emerged as fi-
il winmners:

Vidyasagar aaid that being a
Sanskrit student he named it as
‘Santamasa’, mesning ‘Clouded” in
Sanskrit. Similorty, Bha
suggested name “Bibho' sounds
like Vibhas in Sanskrit which
means 3 bright beam of light and
uls remembers Indian physicist
Hibha Choudhary,

Workshop on data analysis begins

Hans NEWS SERVICE

Tirupati: Indian Institute of Science Ed-
ucation and Research (TISER) Tirupati
and Inter University Centre for Astron-
omy and Astrophysics (ITUCAA) Pune
have jointly organising afive-day work-
shopon data analysis and machine learn-
ing which began on Thursday will con-
tinue till May 28 at IISER campus here.

Tt was atan introductorylevel, meant

to train young researchers and stadents
inthe recent techniques ofdata analysis
including statistical analysis, nonlinear
time series analysis, recurrence net-
works, Bayesian approaches, machine
learning algorithms and deep learning
methods.

Inaddition to introductory lectures,
there will be hands-on sessions every
day and participants will be trained in
theuse ofdatasets fromvarious research
areas like astrop hysical data, cosmology
dataand experimentaldataamong oth-

- | —

Participants attend ing workshop on diata analysis at |ISER in Tirupati on Thursday

ers. About 50 participants, whoare PhDscholars;
post-doctoral fellows and advanced undergrad-

uates from various institutes and universities

5ol (i

across the coumtry have been taking part in the

Programme,

HANSPINDIA

Sat, 23 May 2019
https://epaper. thehansindia com/c/39728046
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Delegations from Japan,
Europe visit IISER

TIRUPATI, September 07, 2019 00:02 IST

Director K.N. Ganesh with Prof. Hidehiro Sakurai in
Tirupati on Friday.

Talks were held on joint research
cooperation

Indian Institute of Science Education and Research
(IISER - Tirupati) received two delegations at its
campus here on Friday, one from University of Osaka
and another from the French National Centre for
Scientific Research (CNRS).

IISER Director Prof. K.N. Ganesh received the
delegations and held several rounds of discussions.
He offered different mechanisms available for joint
research cooperation in the area of science to nurture
a long-lasting cooperation.

Academic fellowships for undergraduates and
masters students (Erasmus+, Raman Chaprak and
Eiffel programme) to pursue Ph.D. in Europe were
also discussed. This is in addition to the recently-
inked pact between IISER Tirupati, which is in its
fifth academic year, and Ecole Normale Superieure
(ENS) Group of Institutions in France to foster joint
research and academic programmes, exchange of
students and initiate co-directed doctoral thesis.

IISER scientists will also be able to avail mobility
funds to pursue research collaboration in Osaka
through the 'Sakura Exchange Program'. Doctoral
fellowships running for five years and three years in
applied chemistry at the University of Osaka will
now be available for students passing out of [ISERs
through an MoU.

This development is significant for final year
students, who will be graduating with a BS-MS dual
degree in May 2020, as higher education in Japan
would be sought-after.

Professors Hidehiro Sakurai from University of
Osaka, Tania Freiderichs from European Union, Srini
Kaveri and Vivek Dham were part of the delegation.
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1ISER faculty gets young scientist award

Taws News Senviice

oy AN Farms Moo Young Scien
pist Award-J008 toes boon conlermed
Dy Flagmbaram (ialarmman, Asajstan
Trodessssr an The Department of Cheny
sstry at indisn Inatitibe il Sclenew Faju
catum ard Nesearvh (TISHID, Tirupar
The wward was in recogmition for his g

ailkewnt contributions on nom - nobils
metal clalyuis gimed al sustsinahle

chomical synthesia He ks oo well <lted au -
U of 6 reseurch pobliontions b e
puited iternational jiouenl

The awand wan presented (o him by
the Director of ladian [pstitute of
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g 1 F BT FIERT

SMEIATEUHSIR favufd 7 TSR THATAT S1dchH & 88T & FU H fadis 26
3T, 2019 F B 17 faerery, fasufa & ot & SR S AT &F | 3w FHerm =idt
& 40 BTF 3R 4 fAerd e ¥ 50 dey d, 39 fo7 ok & o nfafafear S
AR T THITRITAT HT ERT, SR & 3regell vd Ia1al & gRT Aoy fag=
R ST TS fohgT |

TR, THTT T 7 397 AT & B3 & faw 3rawRt, gaTer, FoT, ar, Wi,
SR W & He # HEaqut gHIfaar anfe favai mara &

S50, 3= fAgray, sawrs!, favufa & faae fiag gure &
TSIV TIR favufad & dara

TS 33T & UTT & $U H, AMEINEUHLIR favafd & g sf. seavar
AT, ST, (A HAR, ST, fR0r AR 3R ST, Y w7&HuT I7a 3 faie 28 Tradl, 2020
o feaw TuRE & fav QRey Sifafat & w0 & 9.4t 3= fdaray, Rewre],
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ST $eavan IR 3R ST, dt oewur 7@ 3 fdernery S faa uariH &1 Iqured
foraT | IR BT gRTUEfd T 600 Higal & ot ademr far sik 32 fagm o
3 e & foiv WieaTiad fasam| 7. :fa $uR, 7. fovor $uR 3iR &7, deguria =
LT 9TNT § f3ATH R aR BT & od [T faa & ufd gar w4 &1
fasfad ok UicTfed o & foig, srgemguasar favufa 3 fafa=r amg aggl
g feaw ufaaifrar Shaw ate BT & fAv 18 ReRY & urifaid far| gaw
HHTIT A 3 I3 QAN R AATHS Hise YaeH & smaled ik fag d d@= g 8q
MATed A & T fdaTay U= & TRIgaT S|

YaT a1 & Ud A & fav aanfie sra=

AT BT Bl T3 & e g1 & flu MATa 2 iR 3% SRR S T H Mg
& fav Ofa &= & faw, guR Terg fafa—= faemerat stk weTfdemeal #§ R 3
21 30 e H AP suaEdar IR R fawufa &7 do & Hifad 7€ ¢, sfow
IR AR T faralRa nfafafa & vo o, faft= 7=t & foemet ek
HETTas! & M AR & |

Yl Mo ™

r
1. 31T AT fai® 06

S, 2020 T AR H
fafa= faemeat sk
wgTfdenadl § gar 7q &r
URdT X gul

)

ST, IYYRTET aTe= 3
shifdenfRddT dwsit HeTfagTay,
THUe # feAid 11 TRast, 2020
BT SR fag Afeger vd
wefar fdad W Re™ 3d §U|
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3IHfd

SrfaHier BT S nfafafddt & -y & fav srEamEuag s favufa o Tfeg s
Fg ‘I=fa’ Bl I, Qe SedT ¥ AR AT T IAMWIH a6 &
nfafafaat & @it g8 8 | Icg srvvminues R fagTey, dvaars! fSer uRue
faermerg 3R SOS T & TTY HTH IR & | I nfafafaat o faemeg & ol & faw
fagm vl aik ugfoat, sicll S atell Sl & T4g a1, TR DI
Rfad &=, ey & vEt & fav /g Ff aeer mfafafaat sk fagm= faag
TR IAaiTarat & Saford aaT e 8 | Tl AR, aoe & Waidsd
SOS Tiig # &4t 3R 9dl FH&T & WTAT & TTY HIH R & fell 10T JHT THT R
&1 7 BT 322U I AoleR Tfafafaat & Arery & §Rard) srguroi & gHsm § ga
AT 8| BET 7 IMEIMETHSIIR fawufad & Jarg 3ik ol I Tafad gda! & a1y
TET U GEADTTT T YRS & AT SOS T WER HaTaTcHe SiehH & fobarm| s
I SOS H e} & v v sifthare fafedifEar fsr fofaaw & ot dur fsar g
ATl = UTer Qb H W AT vt ol fafa=1 fawaf 1 udr e & |

w SOS Tia # B
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S AT A1 (TTTETH) i Ifeferfert

<0 YR A=

et ST FARIE SR W URd ST & R S0 H, faqie 12 sioes, 2019 &t
HRATT A e Td Srae™ SR (IESEuHEaR) favufd # ufer Jwre
ST SIS o T a7) g nfafafd “wiRed gaa aer Sl faan A s &
faw oft, o auft wiRes Tek 1 ORR T sURAT & Uad fasar T o 3k gesiehor
& ToIT AT T1aT 271 ST, T T&H0T I, TITHTH HTUHhH USRI & Aded H @ THIT 100

UUETHd WHHAH! 3R 30 BTAT 3 §3 IcTE & T Hrihr § YT foa|

ST THUY 2019 & THUHTH WHATH! 3 WRART UTdhdelT T, fasufa & ufer
IETE TfAff STfSd & Y 37T sRameft iR &1 ardT shudt afdr aaT 3k
wRraLfardar sHdT AT UM & ArieH § $o 47 WAl 3 30 nfafafd & umr

3R arsetaTs, favafa
T BHE & gRT B
YR AT

MMV IR fasufa # yawe fafa

“YaTal, StaT saran”

3 R & 1Y, IEIETHSIIR favufad ¥ URATT I8 Hid TS (IMEIRATTH),
IR fIaT & &gt | faqicd 2 9awR, 2019 &I I ffaR &1 gl fdar)
SMEIAMETTEIR TR # fAfR S fosar mar o) endansdt favufa & ar
FHHATRGT TR FoT 64 AT I Ioie | SMSMSTagam fawufa & Iawararat
H O, HHIRY TR BT AR

The fafar -
ISR fQrwar
3R o Widad! &

a1y fAfR guag®
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Y. & T TOreT, AL
3k =7 Y bY AT

PUR, PadId & ATY
T WOHd®

3. 0t oeAur @, TITad SeH SR, Eenmsuasar favufa 7 st
Taed gfie nfafafant & ffwy & v 8§ AR &1 Igumed ik gy faan)
ATSIMETHLIR fvufd & TIeavd gfAe gRTSa- 93 Q0™ W T8 Uge Ugd oI =T
TH Y TRIEUTYGT F WRA ¥ i FrATs, faR S & fadwat & dm st g
o

TMUT A faad AHRIE &1 fawy ‘9 s=13n 9 ugrai’

TTOT S fea TARIE & B8 & ¥U #, MEsuTsarR favufd & vavaey gfae 3
FITADT3N & HET & TR B ARG AT T & T YetT T TS fasaT| 7. o eveqor
G, TIUATH HRIHH STfAGRY, SMSIMEUTLITR fawufa el &1 au=a7 foar| Yett
T 80 A 31fs Tt % Tfehy T T yT fAw 3k ‘S s=ran 9 ugral’ & IR e y|
TE I TRBR BT ‘I 13N ST TeT3n’ Ao b gHAT H raifaa Hr g ot
Yot ¥ U, TIUETH WHATH! = TXATH &Y 21 Afger pH=TRal o afgaren & ufa

T Udhe T 3R 3% ANTEH & feiw Twrad fovar| afgarst & fau3uegr A &
AT R g ATH T TASII3T ST STAT| TITHTH IGGAGDh! = BTl § ST T R
e | DI UG b BT T fearaT|
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sEITEvTgaTR favufa wrHl & ureaR nfafafaat o sgrar 2aT ], @ gfReaIuT &
7Yy fos TR & srfaRad ufaduml S8 T, Ta, ATed, W 3R SriwH! &7 3Tt
BT & fehed 3R iR Jufhs Tae & Aafor &l &1 arg TR R, gr daa €
35 S BT e & FTeR Wt 3R s fafafaat ava €, d Fem o oft g v e
gl oEr & I ot nfafafadt o1 s ik srgdleor s nfafafa afafa
(COSA) gRT fasar SITdT &1 9 2019-20 & SR &t 718 g nifafaferat & dfdra
IECRUEISALIRIE

TRTA

SMEIMETTS 3R favufa R & iR T &Y serar 2at &1 T o off fAagaR,
TNTARER & o TRER & iR Fafia o FHermait &1 daTe axd 8| SMESTTSUTg 3R
fovafa & aft veml S A wemsi § e i srgafa g1

srer

ATSIMEVHS IR favafd &r A @R Te ‘Y TR T THRTAS A
TG ITATARUT T §¢TdT & & T BT 3R 31 WIAdD! & 1Y ST id IR &
faT arcTes O JmMAfSd AT & | Feie ST RTALTETAT & AT HTH BT & 2T
B e 3R IR & fiR s wreg & 7ogg &7 & A &8 78
nfafafadt A Aee AT g

OIA Tld

T BHE-TAIfd e URTR & Tfoy & iR fafv= areaar nfafafeat &1 auag
TR 8| 3 TAq, BIAIT-TIe! aed, Te! e, folet ad & 3TaTdT, e &l &
vy fRAfere o v J F131 30, FY Fe, AT (SHE oo19) ok o
Forg I B e ¥e &1 A i T fawadt wgaf e & faw greanfes o smafad
R & 3R 3T A grT STfSa fag RRaa guarie ¥ Wy afsa Aga a=a €l
AT FAT e “IJUfA” A FRTAT $RaeAT W a¥ & BT HrdhH ST IS
foraT| ATes e “foshfasT dar w3k T T 191 TR ATed & T &7 UdT di &
AU T T 1 &R AR # a1 @Y el o iR # Aree uafa & Ay, @
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TR ATCIATAT U T FGIaT & DT BT R 8| ARft T, Tz S
Tt UfadT &1 S Rt g1 Te A et I edzar faaw, it
S, SR U fead W Qv ueiad ufamifiar o1 ot srae aear 2|

MR favufa Hdd-Fg
WA, HEIT P §1E AT T FAUBd A T & 1Y, YL T 30— IET e [Aa D

e, SRaedid, didiaid, fohdse, [T-aT, asfieT ik 2aat e ol grT e
I 2, 9a1 U nfafafd § deet 3k ersfeat @t St o anfare fasar ST 21
38 3R S Tt 3R 3R ATEIMSTHLIIR Wed-Ge Tt (11ISM) & fag uffar fasar
ST &1 BTAT 3R HaTial o ufife a=a & fav siafd smaR R o Jw! & fag
Fig oft frgae fasar SiraT 81 50 adf, ot fRarfat & fag sia: dwrm geaia uig
UH RE (Fedd) Tfamidr ik sid: e fhdse & - smséiRitua smafara &
RERI

3R ATEITETHSIR WeA-FHg T (1ISM) 2019

AEIMETTE R favafd & BT 7 fadi® 9 T 14 fdTwR, 2019 AF FEIATETTSIR
O & SIS 3R STEISTHSIR Wel-Ppa T [ISM 2019 T IHTEYdD UTT
T a1 wrfew #, d H A 3 SsfifeT (afgen) ik @r-ar (afgen) & @rr
T, IReaTo (AfeeT) 3R aRT (Gow) B dTRRT T a1 fovaT| vorafeaa o oft,
BIAT 4 2 WU, 5 391d, 4 HIY UeH e [V 3R vafcad § ot fdaeRr iR
WHWRE|

viveit s fov v arpetur W froedt

Indian Institute of Science Education & Research Tirupati
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3R SMEIMTVHLIR TG fAd T (IICM) 2019
e 20-22 fRTwR, 2019 & R MEIMSTTEIR favaraRy & o et
SR STSIATSTHL IR AP {Ied T (IICM) T 80 THTT BT = WIT feraT|

Titpfae feaq

STEIMTETHS IR fawufa 7 Ue R 96 YR (SHTHeT) STAHH S UTT S FTH 3R
qd-faar Few & ¥U § ufday aigiae faag T+ SiaT 81 98 kg aft &
3T THE 3R AT HI Wpfd 3R RAERT FI veffd o &7 siar <ar g, e a
e &1t gso i & BT, Tarat Stk HHITRTT & AT Te W= & & & 1,
Hpfdd fad UH-gak o1 A0 H H&W sH1dT & 3R HTUS AP idd faad &
T geAd-erd gU <1 &1 R a=ar g1 39 a¥, fqie 10 S7ad, 2020 &
Tipfas feaa¥u ate ufaaiiar stk drita 1 S it & gra a=mar mar|
faar=<e 2020

feorag woter faafaa) &1 SIS faar SITar & St SgansuasarR favufa & aaft
T & UARSH & T &0 [adT 81 39 a¥ fedid 17 SHad, 2020 & fagre &1
Ig™Ted T T, $9d 91¢ ¥e1- 411 W SmaTiRa e e @l Widi 3R Bl &
Tt W 37T Uit &7 Uei™ &4 & foiw “faar=< Lfiasa’ &1 3mata foar mar|
3T §1¢ < fo T TR SriehH, I, e, fRAfaT, ¥ 9fT, ¥ aie ok &8
I HASIER SRR ST fHT Y, food ARSIt 3R R &1 srgua gar|
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HRTT faqT fvenm ua srgeems wwm - favafa

fasie 31 W, 2020 &Y gev UA e
fafeat & wia Srgr 2019-20 2018-19
FIAF / Yoinra A 1 98,82,49,354 66,51,50,983
fAféwe / 3feee / arera Rfdat 2 1,50,000 0
TTe] STATT UG UTaem 3 49,25,59,392  25,38,60,206
T fae T 3(H) 74,45,88,507 0
T 222,55,47,253 91,90,11,189
fafaat &1 srguanT Srggdt 2019-20 2018-19
Tt ufafaat 4
i gfitgmfaat (A+D) 45,33,13,389 42,85,05,778
31 uRamfar (C) 1,23,97,743 1,23,46,425
Frefta 9ol (B) 17,28,80,730 18,07,05,820
T T afEwafaat (4D) 4D 101,39,83,139 0
3feee / srerg fAfaat @ fAder 5 1,50,000 0
fAder - s 6 0 0
Ty uframfat 7 25,20,69,845 25,87,77,999
w1 a1 uiramfat 7A 27,24,79,677 0
70T, 31RH Ud ST fey 8 4,82,72,730 3,86,75,167
T 222,55,47,253 91,90,11,189
Tgaqul eRaie =ifaar 23
AMTH WS ATY, @t W feruforgr 24
URATT fagT frem va srgaeny e, favufa & faw va &t iR @
BT/~ BT/~ BT/~
HTHT A ETHRAT o1 . HigT par . .. 0T
30U g (9. wd o) EIGRSISC [EEIED
U favufa

faqie : 18 27, 2020
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WRA faa e vd srgay™ H3am - fasufa
faHie 31 W, 2020 T TUTH T¥ BG 3119 T T &A1

afer va &
3 ST 2018-19 2017-18

(A) 3ma

Qfere urftaat 9 3,40,83,015 2,21,47,471
31e / afeadl (Ia JaTy fAsrT aray 1) 10 40,63,51,000  28,39,75,000
e & Ut g 11 52,04,465 99,07,471
(3T 3rger™) At & ure sy 1A 99,78,185 0
3rfSfa sars 12 2,54,389 2,60,023
31T 3 13 75,28,236 51,15,728
qd srafer &t g 14 39,789 0
Pd (A) 46,34,39,079 32,14,05,693

g ST 2018-19 2017-18

(B) =@

HHATRTT B YA Ud fEaaryy (Xt oog) 15 17,96,54,753 11,35,18,441
s g 16 7,40,08,468 6,13,59,840
TR 3R AT [T 17 10,65,84,955 9,92,48,706
uRae soy 18 25,19,065 25,89,904
TRAA U4 Ra@Td 19 2,86,03,396 2,25,11,848
o amTa 20 95,553 66,440
T 20T SUTST / UUR 20A 1,44,51,708 0
Hedgrd 4 8,14,62,053 6,10,43,395
31T I 21 0 0
qd 3afe & g 22 51,31,612 50,11,650
P (B) 49,25,11,563 36,53,50,224
Y TR 3T FT AT AW (A-B) -2,90,72,484 -4,39,44,531
"ere: fAfdse fAfer & / 3 wmaka 0 0
geT: T Rf&d Afd & wemidaia (3rg. 9 + 31, 13) -4,16,11,251 -2,72,63,199
HeTU: WY Rfed f[Afer & wa=iaia (s1fSfa sare) -54,58,854 0
Yot Af & wmialea (geus) 8,14,62,053 6,10,43,395
I Ul & fAT HETTdT e &7 i IuanT (g 3+) 0 -1,01,64,335
IGRE AT & AT HETUAT SIS T HH IUTNT (ST 3+) 53,19,464 0
TReT faaT frem vd srqoame T, favufa & fav wd &t iR I

BT/~ BT/~ &1/~
HITHT THLT SHRAT o1 HLd). Wed $ur Y. &.Q. TTOIeT
30 adtag (9. Td o) Paarag s
HE : fasufa

faqie : 18 27, 2020
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Governance
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Chairperson

Prof. Ashutosh Sharma, Secretary, DST, Govt. of India
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Dr. Pankaj Sood, Principal Scientist, KVK, Himachal Pradesh

Prof. B.J. Rao, Professor, IISER Tirupati

Prof. D. S. Nagaraj, Professor, IISER Tirupati

Secretary

Dr. C. P. Mohan Kumar, Registrar, IISER Tirupati

Building and Works Committee

Chairperson

Prof. K. N. Ganesh, Director, IISER Tirupati

Members

Prof. B. . Rao, Professor & Chair, Biology, IISER Tirupati

Dr. C. P. Mohan Kumar, Registrar, IISER Tirupati
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Er. Sushant Baliga, Addl. Director General (Retd.) CPWD, New Delhi

Mr. Mohan Khemani, Retd. Chief Engineer (E), CPWD, New Delhi

Secretary

Mr. P. V. Narayana Rao, Superintending Engineer, IISER Tirupati
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Dr. C. P. Mohan Kumar, Registrar, IISER Tirupati
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Chairperson
Prof. K. N. Ganesh, Director, IISER Tirupati

Members

Prof. K. Satyanarayana, Director, IIT Tirupati

Prof. S. Sankararaman, Professor, IIT Madras

Prof. P. Sailaja, Professor, University of Hyderabad

Prof. B. ). Rao, Professor & Chair, Biology, Dean-Faculty

Prof. K. Vijaymohanan Pillai, Professor & Chair, Chemistry, Dean, R&D
Prof. D. S. Nagaraj, Professor & Chair, Mathematics

Dr. Ramkumar Sambasivan, Associate Professor & Associate Dean(DS)
Dr. Rajesh Vishwanathan, Associate Professor & Associate Dean(UG)
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Meetings of Governance held during 2019-20

Meeting of Governance

Date of Meeting

Venue

7" Meeting of Board of Governors 28.05.2019 Board Room, INSA, New Delhi

8" Meeting of Board of Governors 30.08.2019 [ISER Tirupati

9" Meeting of Board of Governors 16.11.2019 Technology Bhavan, DST, New Delhi.
10" Meeting of Board of Governors 06.02.2020 By circulation

6" Meeting of Finance Committee 28.05.2019 Board Room, INSA, New Delhi

7" Meeting of Finance Committee 30.08.2019 [ISER Tirupati

8" Meeting of Finance Committee 16.11.2019 Technology Bhavan, DST, New Delhi
9" Meeting of Finance Committee 06.02.2020 By circulation

5" Meeting of Senate 13.05.2019 [ISER Tirupati

6" Meeting of Senate 13.11.2019 [ISER Tirupati

7" Meeting of Senate 14.12.2019 [ISER Tirupati

6" Meeting of Building & Works Committee 14.04.2019 [ISER Tirupati

7" Meeting of Building & Works Committee 14.08.2019 [ISER Tirupati

8" Meeting of Building & Works Committee 25.01.2020 [ISER Tirupati
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I have great pleasure in presenting the Annual report of the Institute for 2019-2020,
which is the 5" year of the establishment of the Institute. This year in a way is the
first academic milestone for the Institute as its first batch of students who joined in
August 2015 graduated after completing their 5" year research project in March
2020. At present the Institute has about 600 students comprising of 426 BS-MS
students, 40 IPhD students, 95 PhD students and 39 postdoctoral fellows. The
Institute is administering more than 150 courses across different disciplines and
has introduced several new and unique courses such as forensic science, data
science and food science. We have crossed the 100 number mark in terms of
number of research publications (104) and the Institute is slowly forging
interdisciplinary strengths in areas of disease biology, material science, plant
sciences, energy science, soft matter physics and algebraic mathematics. There are
74 ongoing research projects at the Institute supported by different funding
agencies, out of which 32 were initiated during 2019.

Some of our faculty have received academic recognitions in terms of being invited
to be members of Editorial Boards of reputed journal and of international
professional bodies. Prof G. Ambika is a Member of the Board of Editors, of The
European PhysicalJournal Special Topics (EPJST) and is already on Editorial Board of
Proceedings of the Royal Society A: Mathematical, Physical and Engineering
Sciences (Royal Society Publishing, London) (2016). Dr Chitrasen Jena has becomea
Council Member, STAR Collaboration at Brookhaven National Laboratory, New
York, USA, Member of Electron-lon Collider User Group at Brookhaven National




Laboratory, New York, and an Associate Member, ALICE Collaboration at CERN,
Geneva, Switzerland. Dr Sivakumar Vallabhapurapu, is an Editorial Board member,
'Frontiers in Genetics' (Human genomics section). Prof Vijayamohanan Pillai, was
awarded the CRSI-Gold Medal, justrecently awarded the JC Bose Fellowship. The
CRSI Bronze Medal was awarded to Dr Balaraman and the MRSI medal for Dr
Aravindan. Dr Arun Kumar Bar and Dr Swarup Roy Choudhary have secured project
under STARS scheme. Dr Dileep Mampalli received Joseph Mundassery Award for
Science Communication and Dr Sreenivas Chavali secured INYAS membership.
Dr Annapurna Devi Allu received prestigious Norman Borlaug International
Agricultural Science and Technology Fellowship Program (Borlaug Fellowship) by
USDA Foreign Agricultural service to conduct research work at the University of
Missouri, Columbia, Missouri, USA.

The Institute has been active in attracting distinguished speakers to monthly
colloquia and among them this year was Prof Richard Zare, an internationally well-
known spectroscopist from Stanford University. He gave an excellent public lecture
on the topic Water So Common, So Mysterious. In November 2019, a one-day
workshop was organised 'On recent trends in mass spectroscopy' with applications to
understanding and diagnosis of diseases. The Annual Meeting of Astronomical
Society of India was hosted by the Institute in Feb 2020 which attracted 325
delegates of which 53% participants were students. Apart from scientific lectures,
teachers' workshop and public lectures on very interesting topics such as
Chandrayan - India's Moon Mission were activities during the meeting.
International conference in Chemical biology was organized during May 2019 and
workshop on Data Analysis and Machine Learning was conducted with
collaboration from IUCAA Pune in May 2019. These are in addition to 50 regular
weekly research seminars in various disciplines delivered by visitors from other
Institutes. This year also saw an increasing participation of faculty in delivering
invited lectures in various conferences. A number of UG and PhD students also
participated in scientific conferences presenting posters on their work. A unique
distinction for IISER Tirupati students is bagging Gold medal at iGEM Jamboree
contestat Boston, for their presentation on CoCa coli.

The institute regularly celebrated several national events such as Constitution day
(Nov 26, 2019), Fit India day (Aug 29, 2019) and Rashtriya Ekta Diwas (Oct 31, 2019).
The National Science Day was celebrated on Feb 28, 2020 with “Women in Science”
as the theme and a special lecture by lecture by Prof. R. Sukumar (Centre for
Ecological Sciences, IISc, Bangalore on The elephant is a foodie: ecology, behaviour
and management. Yoga day was celebrated on June 21 with a demo lecture on
Pranayama -Know your Breath and Mending the mind through yoga. The National
Education day was celebrated on Nov 11, 2019 with presentations by Dr Rajesh
Vishwanath and Dr Nirmala Krishnamurthy on Technology and team based learning:
Experiences from NTU Singapore, Dr Raju Mukherjee and Dr Annapurna Allu Devi on
ENS (France)- IISER Collaboration in teaching and research. On Mar 08, 2020,
International Women's Day was hosted by the Institute, and women researchers
from IISER, IIT and Padmavathi Mahila University joined the Global women
breakfast, followed by lecture by Director on Rosalind Franklin and screening her
biographic movie. A session on Women entrepreneurs was conducted in which 3
successful women narrated their stories of success. The session attempted to
identify the problems and challenges faced by women in different disciplines. The



researchers from IIT described their unconventional roles as faculty in civil and
electrical engineering departments, where very few women get opportunities.

Conscious of our societal responsibilities, the Institute's faculty and students are
involved in several outreach activities: spreading science among schools in and
around Tirupati, with Unnati team, reaching out to underprivileged and rural
students. These students are also often invited to visit the Institute. The Institute
also engages with teachers on pedagogic issues. 85 students and faculty from
PSGR Krishnammal College for Women, Coimbatore actively participated in the
science day events and also learnt about the campus. Further, IISER Tirupati has
also facilitated the visit of a group of 48 students along with the science teacher
from the Z.P. High School, Karkambadi, on National Science Day.

The first-year students numbering 150, who joined in August 2019 were
accommodated at the hired hostel rooms at Indian Culinary Institute due to lack of
hostel accommodation at the present transit campus. Though they stayed away
from campus, every effort was made to bring them here for all academic activities
and other events. Though there were some logistic operational issues including
dining, | should thank all the students for bearing these inconveniences and
integrating seamlessly into life at the transit campus.

Students have been active in all their club activities - scientific, arts, literature,
cultural and sports. The IISER Tirupati sports team won notable accolades at the
Inter-1ISER sports tournament. They also participated and reached the finals of
Mimasa - a very competitive national science quiz competition organized by IISER
Pune and also our students organized the Institute's intercollegiate quiz
competition. The annual cultural event of the Institute, Vivante, organized in
January showcased the imaginative talents of our students in performing arts such
as musicand dramawith the interregional and cross-cultural gaiety.

The construction activities in the permanent campus at Yerpedu is proceeding
vigorously and the residential hostel blocks for 540 students comprising of kitchen,
dining hall, study area, health and gym facilities are almost ready for operation. The
UG laboratory block with lecture hall is likely to be completed by November 2020
and with this the Institute will be able to start the Jan 2021 academic session for the
first two years of BS-MS program from the main campus. The Institute has
entrusted the full campus construction to CPWD and the process of finalizing the
tender for award of contract to selected agency is in process. A 2000 sq. ft.
multipurpose hall has been added at the transit campus to promote students'
academicand cultural activities.

Finally, | wish to place on record, our sincere acknowledgment to the Board of
Governors and other statutory committee members, MHRD officials and local state
government authorities for their support which was crucial to the all-round
progress of the Institute. We are eagerly awaiting to start academic activities in the
permanent campus and the commencement of full scale construction of campus

facilities.
} Q\WY{M
(

Sept 24, 2020 K. N. Ganesh
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Campus Updates

Transit campus

The institute is functional from a transit campus since 2015. Itis a hired facility with
building space of 1,00,000 sqgft, which is comprised of labs, classrooms and
canteen and another building of 1,00,000 sqft as hostel. With increase in students
strength in 2019, Institute hired a hostel building at Indian Culinary Institute,
Tirupati and accommodated 150 students who joined BS-MS program in August
2019.

The institute has created four new research lab facilities which includes two cell
culture facilities. A multipurpose hall of 250 sqm area is constructed in the transit
campus and was made functional during this year. This resulted in increased
facilities for student activities like poster presentations, demonstrations and
outreach activities.

Main campus

Hostel

The hostel building is being constructed in the main campus to accommodate
540 students. It consists of two towers consisting of “G+5" floors with each room
having a separate balcony. The hostel includes Gym, Study room & TV room. The
ground floors of the two hostels which were intended for parking earlier are
modified to accommodate Tutorial rooms, Library, Computer room, Admin
office, Health care center, Club activity room, Dining facility & Kitchen. Tenders
are being floated for furnishing the same. Recreational facility created includes a
Basketball courtand a Badminton court.
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Under Graduate (UG) Lab

The Bhumi puja for construction of UG laboratory block was performed on May
31,2019 and the foundation stone of the block was unveiled by Prof G Ambika,
Dean, Academics onthatday.
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The construction of UG laboratory has started for two labs each for Physics,
Chemistry, Biology and two Tutorial rooms, one Instrumentation lab and one
Computer lab and one 200 seater classroom. To accommodate immediate
requirements, certain revisions in plans are incorporated and one laboratory for
Earth sciences was included. The structure part of work is complete and services
are goingon.

Campus master plan and detailed plans were submitted to various statutory
bodies for approval and the same is in active consideration by state authorities.
The permanent campus designs got proof checked from IIT Tirupati and IIT Delhi.
Tenders are floated for construction of main campus under EPC mode. The
stipulated time for entire construction is 27 months from the date of award of
work.
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G. N. Ramachandran Library

The G. N. Ramachandran Library started functioning from August 2015 to meet
the teaching, learning and research needs of the students, faculties and staff of
the Institute.

The library houses a good collection of textbooks, general books and reference
books such as encyclopedia, dictionaries, laboratory manuals etc. Library also
provides online access to various journals as well as bibliographic and full-text
databases in the field of basic sciences and allied subjects. The library is a
member of e-Shodh Sindhu: Consortium for Higher Education e-Resources,
formed by Ministry of Human Resource Development, Govt. of India and IISER
Library Consortium.

More than 500 books have been added to the library collection during the last
financial year. Library is using Koha Open Source ILS for housekeeping
operations of the library.

Collection Statistics of the library
ason March 31, 2020

Books: 7784

Gratis Books: 149

Print Journals/Magazines: 44
E-Journals: 2000+
E-Databases: 7

Library Users: 600

im Library building in the campus master plan

Onlinejournal resources

American Association for Cancer Research (AACR)

American Association for the Advancement of Science (AAAS)
American Chemical Society (ACS)

American Institute of Physics (AIP)

American Mathematical Society (AMS)

American Physical Society (APS)

American Society for Biochemistry and Molecular Biology (ASBMB)
American Society for Microbiology (ASM)

American Society of Plant Biologists (ASPB)

Annual Reviews

Cambridge University Press (CUP)

Cold Spring Harbor Laboratory Press (CSHLP)
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Company of Biologists

Duke University Press (DUP)

EDP Sciences

European Mathematical Society (EMS)
Geological Society of America (GSA)
Heldermann Verlag

Institute of Physics (IOP)

International Press of Boston
Mathematical Association of America (MAA)
National Academy of Sciences, USA

Nature Publishing Group (Springer Nature)
Optical Society of America (OSA)

Oxford University Press (OUP)

Princeton University, Mathematics Dept. (Annals of Mathematics)
Rockefeller University Press (RUP)

Royal Society of Chemistry (RSC)

Royal Society Publishing

Sage

Schweizerbart Science Publishers
Springer

University of Chicago Press (UCP)

Online Bibliographic databases

Institute for Studies in Industrial Development (ISID) Database
MathSciNet

The Arabidopsis Information Resource (TAIR)

SciFinder Scholar

Web of Science

Online Full-text databases

Handbook of the Birds of the World Alive (HBW Alive)
JSTOR

Writing SupportTool

Grammarly@edu

Access provided by National Digital Library of India through e-ShodhSindhu
Consortium:

South Asia Archive

World e-Book Library

Plagiarism Detection Software (PDS) - Access provided by INFLIBNET and MHRD:
URKUND
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Wellness Clinic

[ISER Tirupati is committed to provide quality healthcare services with 24*7
ambulance facility to its students, research scholars, faculty members and all
staff. The wellness clinic is staffed with one nurse, assistant and part-time
medical officer. The services of wellness clinic are available on call during late
hours and holidays also.

Functions

- Attend all the emergencies that happen and provide emergency medical
managementand plan further treatment.

 First-aid management.
» Health check-up.
« Consultation facility with the medical officer.

- Co-ordination of referral services with speciality hospitals and diagnostic
centres.

- Maintenance of various records related to the health and wellbeing aspects of
students and employees.

« Processing of medical reimbursement claims.

« Arrange routine medicines permissible under CGHS for employees or
dependents with chronic diseases, as per the prescription provided by
specialist.

« Create awareness among students and employees, if any communicable
diseases are identified and bring the same to the notice of competent
authority.

Medical Officer - Monday to Friday

Nurse - Monday to Friday

Wellness Clinic Assistant - Monday to Saturday

While the primary health care is available in the wellness clinic, the institute is
having MoU with Sree Ramadevi Multi Super Speciality Hospital, Tirupati for
advanced healthcare needs.



Academic Programs

BS-MS Program (Batch 2019)

AkashS'S

Aryan Patel

Pranav Gopalan R K
Kanthi M P

Aiwin T Vadakkan
Bagga Anhadsingh Kirpal
Fathima Aslaha TR
Jasmin S

Hassan Abdul Basheer
Wath Yash Prashant
Manu VM

Hridya B

Akhil Dev Suresh
Jeffre ] Joseph

AvaniV

Ashwin Sharma
Nithish G S
Sreelakshmi M D
Souparnika Nambiar
Apsara K 'S

Rupali Sahu

Malavika Rajesh
Devanarayanan P
Sadegaonkar Advait Sunil
Gundluru Nazeer Ahmad
Aditi

Lochan Chaudhari
Sanskar Agrawal
Joemol Joy

Jyotsnarani Malik
Nitya Prabhandam
Sreedevi M

Komal Pati

Aditya S

Alen James

Arindam Samanta
Gokul Suresh
Shubhra Singhal
Prakriti Parthasarathy
Gogulakrishnaa R
Sankeerth Satish
Safin Alam

Prajath BR

Ummukh Hannana Zainaba
Habeeb

Ajal P Shaji

Kartikeya Chowdhry
Madhumithran M
Rasha AP

Ankush Kaushik
Borelli Jenice

Patta Aishwarya
Adarsh S

Prayash Mallick
Vinay

Koushik Kumar Maiti
Podem Kiran
Banavathu Gopal Naik
Navneet Singh
Sunanda Biswas
Sachin Kori
Mandeep Barmota
Supriya Kamble
Kavitha Unni KK
Anjali Sindhal
Ashesh Abhisek Khatua
Bhavadharini V
Ainesh Sanyal

Payal Thakur

Aryan Bhardwaj
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Nachiketh Sudarshan
Mesalla Umabharathi
Maddela Navya Sri
Kurella Sravani
Akashdeep Karan
Kavya Prasanth

Himika Das

Mhaske Vrushalee Vinod
Harsha KH

Sreevani P

Arun Joseph S

Suman Sahu
Souparnika Sabu T
Garge Prameya Pradyot
Cyriac Raju

Prasad Dhali

Ajeya Roy

Gayathri R

Rajeshree Rajesh Umbarkar
Angothu Mohan Kumar
Akash S

Govind Bhat D

Saunak Bhattacharjee
Bhavana Sreekumar
Ajay Kumar Yadav
Anita Deka Baruah
Parth Sanjeev Menghal
Ritish Khetarpal

Megha M

Amisha Baiju

Andrea Johnson
Gayathri K

Peesapati Lakshmi Veda Samhitha
Dev Bagdi

Racharla Rakshan
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Nemmani Anirudh Srivastha
Faiha Mundodan

Marwa Abdul Razak
Sreelakshmi S

Santhra S Shaji

Mohamed Shameer V
Pratyay Gangopadhyay
Aditi Asati

Harale Rukmini Parashram
Kshitij Sinha

Sreelakshmi T N

Anavadya M K

Navneeth Ramesh P

Reva T

Anzeera Beegum T M
Hariharan T

Ragul Vivaz N
Shreyas Samir Parkhie
Karan Gill

Shivam Kumar
Aneesh N R

Faizee Ali Khan
Archith Telukunta
Ramteke Sahil Sanjay
Jyothis D

Shinde Prachi Suryakant

Yekoji Sai Sireesha
Sudeep GD

Rajlaxmi Bhoite

Pulkit Goel

Tawale Akshay Babasaheb
Meshram Gourav Hansraj
Soumyakanti Das
Amrutha Balakrishnan
Chiranjith Prabhu P
Tushar Ojha

Tanvi Pazare

Anchita Sharma

Abhinaba Saha Karthik B
Total 146 students
Boys Girls Category No. of students
Total 80 66 General 65
OBC-NC 40
INSPIRE 34 SC 26
KVPY 0 ST 7
EWS 8
Total 146
160
140
120
100
80

2015-16

60
40
20

0

2016-17

2017-18

2018-19

2019-20

ol

Year wise intake of students in
BS-MS program
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Integrated PhD Program

IPhD - Aug 2019

Biology Chemistry Physics

Ramya Vilvadrinath Rajalakshmi Anagha Varma A Abheek Roy

Abhijna Krishnan E Akshay Manohar V Mizna KA

Anita Banerjee Prabhakar Bhardwaj Jisvin Sam

Sai Keertana K Deep Kumar Das Yuvraj Singh
Anupama Devi M Sneha Mandal Sharang Rav Sharma
Prateek Yadav Ashutosh Panigrahi

Vaibhav Singh

Sivaraman Sharada T

WG TS TRAT §9 Ut e kreyal
Indian Institute of Science Education & Research Tirupati
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PhD Program

PhD - Aug 2019

Biology Mathematics Physics
Akshay U Nair Georgy C Luke Catherine Tom
Raju Kuiry Ambika GV Gadha R
Anupama Shirke Harshitha C Pratik Haldar
Reshma R Vignesh B

Sai Ramya G L Chemistry

Jismon Jose

Reshma Babu
Shukla Madhavi Sanjay

Arya George

Jothi Basu R

Goyal Naman Rajiv Goyal
Warudkar Ashwin Makarand
Rahail Ashraf

Pooja Yadav
Pemmiraju Harish
Jadhav Ashok Badrinarayan

PhD - Jan 2020

Biology Chemistry Earth Climate and Science
Munshi Kathan Animesh Soumyadip Ray Sourav Bhattacharjee
Ishita Chatterjee Dhuri Akash Dattatray Pooja Bonu Koteswara Rao

Angana Dasgupta
Abin P George
Kalyani Ajayan

i

ety R e vd sreur e e
Indian Institute of Science Education & Research Tirupati
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Details of PhD and IPhD students

PhD Aug - 2019 PhD Jan - 2020 IPhD - 2019

Male 12 6 10

Female 11 3 9

Total 23 9 19
Department Wise PhD Aug - 2019 PhD Jan - 2020 IPhD - 2019

Biology 12 5 6

Chemistry 4 2 8

Maths 3 0 0

Physics 4 0 5

ECS 0 2 0

Total 23 9 19

Fellowship wise PhD Aug - 2019 PhD Jan - 2020

CSIR-NET-JRF 6 1

UGC-JRF 3 1

DBT-JRF 1 0

INSPIRE-DST 1 0

NBHM 1 0

[ISERT 11 6

[ISER/EXTERNAL 0 1

Total 23 9




12| Annual Report 2019-20

Post Doctoral Research Fellows (2019-20)

Biology

Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.

Bishwarup Paul
Arasumani M

Srikanth T

Nimgampalle Mallikarjuna

Chandrasekhar Yadavalli

. Raja Sekhar Varma K
Dr.
Dr.

Sindhu Kondath

Bhagath Kumar Palaka
Ankush Ashok Saddhe
Supriya Babasaheb Aglawe
Srinivasa Prasad Kolpalli

Sarvagalla Sailu

Chemistry

Dr.
Dr.
Dr.
Dr.

Lingeshwar Reddy K
Kalaiyarasan G
Shahaji Hanumantrao More

Manoj Kumar Gupta

Dr. Praneetha S
Dr. Dhiraj Das

Dr. Ramesh Asapu
Dr. Anantharaj S
Dr. Gopalsamy K
Dr. Melad Shaikh

Mathematics

Dr. Repaka Subha Sandeep
Dr. Gunja Sachdeva

Dr. Avijit Nath

Dr. Devendra Prasad

Dr. Manikandan S

Dr. Abhitosh Upadhyay

Physics
Dr. Praveen P A

Dr. Sathyanarayana Paladugu

Dr. Chabungbam Satyananda Singh

Dr. Umesh Kumar Verma
Dr. Pavan Kumar Perepu

Dr. Hemanth Dinesan

DBT-RA-I

Dr. Sarvagalla Sailu (Biology)

WOS-A

Dr. Harshini Chakravarthy (Biology)

WOSs-B

Ms. Divya M L (Chemistry)

NPDF

Dr. Melad Shaikh (Chemistry)
Dr. Brawin Kumar R (Biology)
Dr. Gopalakrishna Murthy K (Biology)



New Faculty and Staff Members

— Joined IISER Tirupati during 2019-20

Professor

A

y
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Assistant Professors

Prof. Vijayamohanan
K. Pillai
Chair, Chemistry

Dr. Vijayalakshmi
V. Subramanian
Biology

Dr. Sambuddha
Sanyal
Physics

Administration staff

Mr. Damarla Ramesh
Deputy Registrar (F&A)

Mr. Nandam Jayasurya
Technical Officer,
Instrumentation IT

Mr. Alastin V P

Technical Assistant, Physics Office Assistant

Dr. Kiran Kumar
Pulukuri
Chemistry

Mr. Arunsairam Sekaran
Technical Assistant,

Dr. Tapan Chandra
Adhyapak
Physics

Dr. Nirmala
Krishnamurthy

Visiting Faculty, Chemistry

Mr. Katta Vamsi
Technical Assistant,
Chemistry

Mr. Battu Sridhar
Office Assistant
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Courses Offered

The BS- MS program offers basic courses in all Sciences for the first four semesters I-IV of the program. This
is followed by advanced courses at MS level, in semesters V-VIII where students have the option to choose
their courses based on their intertest and inclination. The advanced courses are common to students of
integrated PhD program, where students choose courses as per the requirements in each discipline. Afew
advanced level courses are open to PhD students also.

In 2019-20, IISER Tirupati has expanded the curriculum by introducing 11 new courses in Monsoon 2019
(Biology-4, Chemsitry-1, Mathematics-2, Physics-4) and 15 new courses in Spring 2020 (Biology-4, Chemsitry-
6, ECS-1, Mathematics-3, Physics-1). In addition, in the area of applied sciences, two new courses, Data Science
| & Il were introduced with dual code, thus starting a virtual discipline of Computer Science and Applications
(CSA). The total number of courses offered in Monsoon 2019 are 85 and that in Spring 2020 are 108.

Also, a novel set of courses, called Modular Courses are introduced in this academic year. These are
advanced courses meant to impart focused training and skill development in specialized topics to research
students. In Spring 2020, 7 such 2 credit courses were offered to PhD students and senior IPhD students
(Biology-4, Chemsitry-1, HSS-1, Physics-1).

The details of courses offered in each semester of 2019-20 and the teaching allocations are listed below.

Courses offered in Monsoon 2019

Semester |-BS-MS program

Course

rse Nam
Code Course Name

Instructor* & Participating Faculty Credits

Nandini R*, B ] Rao, Suchi Goel,

BIO111 Foundations of Biology | : Basic Principles Swarup Roy Choudhury 3
. . . Pakala Suresh Babu*, Sanjay Kumar,
BIO112 Biology Lab I: Basic Biology Swarup Roy Choudhury 3
. K Vijayamohanan Pillai*, Shibdas B,
CHM111  General Chemistry Raghunath O R 3
IDC111 Mathematical Methods | Raghunath OR 3
MTH111  Discrete Mathematics Souradeep Majumder 3
PHY111 Foundations of Physics | - Mechanics Dileep Mampallil 3
HSS110 Functional English Lakshman Rao 0
MTH110  Basic Mathematics Girja Shankar Tripathi 0
Semester I1I-BS-MS program
BIO211 Foundations of Biology IlI: Evolution and Robin V* and Nandini R 3
Ecology
BIO213 Biology for Society Ramkumar S*, Annapurna Devi Allu, 3
Raju Mukherjee, B ] Rao, Suchi Goel
CHM211  Inorganic Chemistry Arun Kumar Bar 3
CHM212  Chemistry Laboratory II Rajesh V *, Janardan Kundu, 3

Arun Kumar Bar, Shibdas Benerjee
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Cg:;:e Course Name Instructor* & Participating Faculty Credits
IDC212 Computational methods Rakesh Singh*, Sreenivas Chavali, 3
Padmabati Mondal, Kalidas (IIT Tpt)
MTH211  Multivariable Calculus H A Gururaja 3
PHY211 Founda'Flons of Physics Ill - Electricity and Ravikumar Pujala 3
Magnetism
PHY212 Physics Lab II: Electricity, Magnetism and T Kanagasekaran*, Dileep Mampallil, 3

Optics

Ravikumar Pujala

Courses offered for semester V&VII - BS-MS, Sem I&IlI-IPhD & PhD

Course Code

Course Name

Instructor* & Participating Credits

Offered in Semesters

Faculty BS-MS IPhD  PhD

BIO310 Semester Project Annapurna Devi Allu 3 \%
BIO301 Lab Rotation B ] Rao |
BIO308 General Biology Vasudharani D*, |

Sanjay Kumar
BIO309 Evolution and Ecology Robin V*, Nandini R |
BIO311/611 Introductory Immunology V Sivakumar vV, Vii |
BIO0312/612 Biochemistry Raju Mukherjee vV, Vii |
BIO315/615  Molecular Plant Physiology é:vgffsg':y%i‘g :(;'E:'r , 4 v 1 Y
BIO316/616 Neurobiology Vasudharani D vV, Vii I
BIO317/617 Advanced Ecology Robin Vijayan vV, Vii I
BlI0318/618 Genetics B J Rao*, Viji Subramanian V, VII |
FC'S‘:’E{ 2/1691 " igf;;?;:’:fdence & Ashwani Sharma 4 vV i Y
sosug e OS2 MWL LU
BIO401 Semester Project BJ Rao 5 1l
BIO410 Semester Project Annapurna Devi Allu Vil
BIO412/712 Developmental Biology Ramkumar Sambasivan*, 4 Vil 1l Y

Eswar Ramireddy
BIO415/715 Infection Biology E:@ZLGF{C;‘::’RZ&‘J:)/M”kherjee' 4 viI 1 Y
FC'S;‘; 461/ ;/1761 5 Biophysical Chemistry ioﬁrg;tnis'v'ha”dal*' 4 viE L Y
:353;3;;17/37131) Fluorescence in Biology Nibedita Pal 3 Vil I Y
BI0432/732 Big data in Biology Sreenivas Chavali Vil I Y
BlIO434 Data Science G Ambika*, Sreenivas Chavali, 3 Vil 1l
(PHY434) R Lakshmi Lavanya,

Sai Kranthi, Arunima Banerjee

& Guest Faculty
CHM310 Semester Project Ashwani Sharma 3 \Y
CHM301 Lab Rotation Raghunath Ramabhadra 3 I
CHM311/611 Quantum Chemistry Padmabati Mondal 4 V, Vi [, 1 Y
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Offered in Semesters

Instructor* & Participating credits

Course Code Course Name

Faculty BS-MS IPhD  PhD

CHM312/612 Physical Organic Chemistry ~ Gopinath Purushothama 4 V, Vi [, Y
CHM313/613  ChemistryofMainGroup g i poy 4 vV v

Elements
CHM314/614 Separation Science & .
(BI0319/619)  Techniques Ashwani Sharma 4 V, Vil [, 1 Y
CHM315/615 Forensic Science Rajesh V 4 V, VII [, 1 Y
CHM331/631 Solid State Chemistry V Aravindan 3 Vv, Vil [ Y
CHM410 Semester Project Ashwani Sharma 3 Vil
CHM401 Lab Rotation Raghunath Ramabhadran 5 1l

i *

CHMA11/711 Molecular Symmetry and Jatish Kumar#*, 4 Vil L v

Spectroscopy Janardan Kundu

i i *
CHM412/712  Medicinal Chemistry Shibdas Banerjee, 4 Vil v
Rajesh Viswanathan

CHM413/713 Bioinorganic Chemistry Pankaj Kumar Koli Vil [, 1
CHM414/714 Transition Metal Chemistry Balaraman E VI [,
CHM415/715 Biophysical Chemistry Soumit S Mandal*, 4 Vil [, 1 Y
(BIO416/716) K'N Ganesh
CHM416/716  Advanced Statistical Rakesh Singh 4 Vil [, 1 Y
(PHY411/711)  Mechanics
CHM431/731 N oo
(B10431/731) Fluorescence in Biology Nibedita Pal 3 Vil I Y
CHM432/732 ) . Janardan Kundu¥*,
(PHY 432/732) Materials Science Jatish Kumar 3 Vil 1l Y
ECS310 Semester Project Sai Kranthi 3 \Y%

Atmospheric
ECS411/711 Thermodynamics and Cloud  Sai Kranthi 4 Vil Y

Physics
ECS412/712 Advanced Mineral Science Aniket Chakrabarty 4 Vil Y
ECS410 Semester Project Aniket Chakrabarty 3 Vil
MTH310 Semester Project Shalini Bhattacharya 3 V
MTH311 Group Theory Arnab Mitra 4 V, VII LI

. B Subhash*,
MTH312 Real Analysis Repaka Subha Sandeep 4 V, VI I,
MTH313 Topology Souradeep Majumder*, 4 V, Vi I
Gunja Sachdev

MTH314 Linear Algebra Girja Shankar Tripathi 4 V, Vi LI
MTH331 Elementary Number Theory  Shalini Bhattacharya 3 V, Vi [,
MTH410 Semester Project Shalini Bhattacharya 3 Vi
MTH411 Fields and Galois Theory Venketasubramanian C G 4 Vil 11
MTH412 Functional Analysis B Subhash 4 Vil I
MTH413 Introduction To Algebraic D S Nagaraj 4 Vil "

Topology
MTH414 Ordlngry Differential Anilatmaja Aryasomayajula 4 Vi 1l

Equations
MTH611 Algebra 1 Venketasubramanian C G 4 I Y




Course Code

Course Name

Instructor* & Participating Credits
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Offered in Semesters

Faculty BS-MS IPhD  PhD
MTH612 Analysis 1 R Lakshmi Lavanya 4 1l Y
MTH613 Topology 1 D S Nagaraj 4 1l Y
MTH501** Masters Project GururajaHA 4 I
PHY310 Semester Project G Ambika 3 v
PHY311/611 Classical Mechanics G Ambika 4 V, VII [, N
PHY312/612 Electrodynamics Tapan Chandra Adhyapak 4 V, Vi [,
PHY313 Quantum Mechanics | Sunil Kumar S 4 V, VII [, N
PHY316/616  Mathematical Methodsin i 2 Banerjee 4 vV v
Physics
PHY331 Electronics T Kanagasekaran 3 \% [,
PHY335 Advance.d Physics Lab Chitrasen Jena 3 Y |
Electronics
PHY401 Semester Project Sunil Kumar S 8 1l
PHY410 Semester Project G Ambika 3 Vil
PHY411/711 Advanced Statistical .
(CHM416/716)  Mechanics Rakesh Singh 4 vl . Y
PHY413 Solid State Physics Sasmita Mohakud 4 Vil I
PHY414/714 Astrophysics Jessy Jose 4 V, Vi [, 11 Y
PHY415 Advanced Physics Lab IlI Sunil Kumar S*, Jessy Jose Vil 1l
PHY416/716  CXperimentalMethodsin b oo ena 4 VI m y
Physics
PHY417/717 ~ ComputationalMethodsin g o putea 4 Vil 1l v
Physics
PHY432/732 ) . Janardan Kundu#*, Jatish
(CHM432/732) Materials Science Kumnar 3 Vil I Y
) Sachin Jain, ISERP (NKN)
PHY433/733 Quantum Field Theory LC-Sudipta Dutta 3 Vil I Y
G Ambika*, Sreenivas Chavali,
PHY434 . R Lakshmi Lavanya,
(BIO434) Data Science Sai Kranthi, Arunima Banerjee Vi .

& Guest Faculty

Courses offered in Spring 2020

Semester 11-BS-MS program

Cg:;:e Name of the Course Instructor* & participating faculty Credits
Introductory Biology II: Genetics and B J Rao*, V Siva Kumar,

BIO121 ; 3
Molecular Biology Pakala Suresh Babu

BIO122 B!ology Lab II: Biochemistry and Molecular V Siva Kumar*, Sanjay Kumar 3
Biology

) . Padmabati Mondal*,
CHM121  Physical Chemistry Soumit Sankar Mandal 3
, * :
CHM122  Chemistry Lab | Pankaj Kumar Koli*, Padmabati Mondal, 3

Nirmala Krishnamurthy
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Cg:;:e Course Name Instructor* & Participating Faculty Credits
MTH121  Single Variable Calculus Subhash 3
MTH122  Linear Algebra and Applications Venketasubramanian C G 3
PHY121 Foundations of Physics Il: Waves & Optics Chitrasen Jena 3
PHY122  Physics Lab | 5322§a&2ﬁgaa7;|' Ravi Kumar Pujala, 3
HSS122 Critical Reading, Writing and Communication P Lakshman Rao 2
Semester IV-BS-MS program
BIO0221 Introductory Biology IV-Biology of Systems Vasudharani Devanathan*, Guest faculty 3
CHM221  Organic Chemistry Shibdas Banerjee
CHM222  Chemistry Lab IlI Kiran Kumar#*, Sudipta Roy,

Janardan Kundu
MTH221 Probability and Statistics Souradeep Majumder®*, Subhash
MTH222  Basic Structures in Mathematics Shalini Bhattacharya*,

R Lakshmi Lavanya
PHY221 Foundations of Physics IV: Quantum Physics  Jessy Jose
PHY222 Physics Lab Il Ravi Kumar Pujala¥*,

Sasmita Mohakud, Sunil Kumar S
HSS221 History of Science K Vijayamohanan Pillai 2

Courses offered for Sem VI&VIII-BS-MS, Sem [1&IV-IPhD, PhD

Course Code

Course Name

Instructor* & Participating Credits

Offered in Semesters

Faculty BS-MS IPhD  PhD
BIO302 Lab Rotation Nandini Rajamani 4 Il
BIO320 Semester Project V V Robin 3 Vi
BI0321/621 Microbiology Suchi Goel 4 VI, VI I, IV Y
B10324/624 Animal Physiology Ramkumar Sambasivan 4 VI, VIII I, IV Y
*

BIO325/625  Cancer Biology Pakala Suresh Babu, 4 Vv LNV Y

V Siva Kumar
B10328/628 Advanced Molecular Biology Pakala Suresh Babu 4 VI, VI I, IV
BIO341/641 Cell Biology Sanjay Kumar%, 3/4 VI, VI I, IV

Viji Subramanian
BI0402 Lab Rotation Nandini Rajamani v
BIO420 Semester Project V V Robin 3 Vil

. Swarup Roy Choudhury
BIO426/726 Plant Developmental Biology & Eswarayya Ramireddy 4 VI I, IV Y
B10427/727 Bioinformatics lab Sreenivas Chavali 4 VI, VI I, IV Y
BIO441/741  Clements of Structural Nibedita Pal 3 vLvIE vy
Biology

Nibedita Pal*,
B10443/743 Cellular Biophysics Ravi Kumar Pujala, 3 VI, VI I, IV Y

Tapan Chandra Adhyapak
B10445/745 Advanced Neuroscience Vasudharani Devanathan*, 3 VI, VI I, IV Y

G Ambika
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Offered in Semesters

Instructor* & Participating Credits

Course Code Course Name

Faculty BS-MS IPhD  PhD
. . Ashwani Sharma*,
BIO444/744 Chemical Biology K N Ganesh 3 VI, VIII I, IV Y
BI0461/761 Genome Sequence Analyses  Nandini Rajamani*, 3 VI, Vil I, IV Y
Sreenivas Chavali
B10521/821 Macroevolution and V V Robin%*, 2 Y Y
Phylogenetic Analyses Nandini Rajamani
B10522/822 Microevolutionary Genetics ~ V V Robin%*, 2 Y Y
Analyses Nandini Rajamani
BI0523/823 Exosome Biology Suchi Goel v Y
B10524/824 Genome Editing Viji Subramanian v Y
. Soumit Sankar Mandal*,
CHM302 Lab Rotation Raghunath O Ramabhadran 4 Il
CHM320 Semester Project Vanchiappan Arandavin 3 Vi
Chemical Kinetics and Jatish Kumar*,
CHM325/625 Surface Chemistry K Vijayamohanan Pillai 4 VI vl Il vV v
CHM322/622 Organic Synthesis | Gopinath Purushothaman?, 4 VI, VI I, IV Y
Kiran Kumar
i *
CHM323/623  Organometallic Chemistry ~ SUdiPta ROy™, 4 VLVIE LIV Y
E Balaraman
CHM321/621 Statistical Thermodynamics  Rakesh S Singh*, 4 VI, VIII I, IV Y
Janardan Kundu
i *
CHM326/626  Electrochemistry Soumit Sankar Mandal*, 4 VLVIE IV Y
Vanchiappan Aravindan
CHM402 Lab Rotation Raghunath O Ramabhadran, 4 Y
Soumit Sankar Mandal*
CHMA420 Semester Project Vanchiappan Aravindan 3 Vil
CHM421/721 Quantum Chemistry Il Raghunath O Ramabhadran * 4 Vil I, 1IvV
CHM422/722 Organic Synthesis Il Rajesh Viswanathan*, 4 Vi 1,1V
Kiran Kumar
CHM423/723  Chemistryofd-andfblock i mar Bar 4 Vil vy
Elements
. E Balaraman*,
CHM441/741 Inorganic Spectroscopy Pankaj Kumar Koli 3 Vil I, IV Y
i i *
CHM442/742  Nano Science vanchiappan Aravindan, 3 Vi vy
K Vijayamohanan Pillai
CHMA443 Food Chemistry Nirmala Krishnamurthy 3 VI, VIl I, IV
CHM444/744 Chemical Biology Ashwani Sharma*, 3 VI, Vil I, IV Y
K'N Ganesh
CHM521/821 NMR Spectroscopy in Rajesh Viswanathan 2 v Y
Structural Analyses
ECS320 Semester Project Sai Kranthi 3 Vi
Introduction to Earth and Aniket Chakrabarty*,
ECS321 Climate Science Sai Kranthi 4 Vi
ECS420 Semester Project Aniket Chakrabarty 3 VI
ECS421/721 Igneous Petrology Aniket Chakrabarty 4 Vi Y
ECS422/722 Atmospheric Dynamics Sai Kranthi 4 Vil
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Offered in Semesters

Instructor* & Participating Tt

Course Code Course Name

Faculty BS-MS IPhD  PhD

Computational techniques for Aniket Chakrabarty¥*,
ECS720 Earthpand Climate Sci(?nces Sai Kranthi ’ 4 v
MTH302 Semester Project GururajaH A Il
MTH320 Semester Project Shalini Bhattacharya 3 VI
MTH321 Rings and Modules g”('alj:;agg%’:‘;mayaj“'a* VLVIE LV
MTH322 Complex Analysis Gururaja H A* & 4 VI, VIII Im\%

Repaka Subha Sandeep
MTH323 Calculus on Manifolds Gururaja H A* & 4 VI, VIII I, IV
Souradeep Majumder

MTH324 mte:;;r;gnheory and Shalini Bhattacharya 4 VLV LIV
MTH342 Introduction to Classical Venketasubramanian C G 3 VI, VI I, IV

Groups
MTH402 Semester Project Gururaja H A 4 v
MTH420 Semester Project Shalini Bhattacharya 3 Vil
MTH421 Commutative Algebra Girja Shanker Tripathi 4 Vil v
MTH422 Fourier Analysis R Lakshmi Lavanya 4 VI, VI I, IV
MTH423 Algebraic Topology NagarajD S 4 Vi v
MTH424 Partial Differential Equations Anilatmaja Aryasomayajula 4 Vi v
MTH425 Differentiable Manifolds and GururajaHA * & 4 Vil v

Lie Groups Participating faculty
MTH621 Algebra ll Girja Shanker Tripathi 4 v I
MTH623 Topology Il NagarajD S v Il
MTH627 Differential Geometry S::;:;?j&:g:i‘ulty 4 AT
PHY302 Semester Project Sunil Kumar S I
PHY320 Semester Project G Ambika Vi
PHY321/621 Quantum Mechanics Il Sambuddha Sanyal 4 VI, VIII 1] Y
PHY322 Statistical Thermodynamics JF;an';erzhai i':fg:' 4 VLI LIV
PHY323/623 Optics Sunil Kumar S 4 VI, VI 1] Y
PHY324 Solid State Physics Sasmita Mohakud 4 Vi Il
PHY341/641 Fluid Dynamics Tapan Chandra Adhyapak 3 VI, VIII I, IV Y
PHY342 Quantum Information ?Lrg' gzgglljljsg\;'awg;j::;'\" 3 VLV LV
PHY345 Advanced Physics Lab II T Kanagasekaran VI Il
PHY402 Semester Project Sunil Kumar S v
PHY420 Semester Project G Ambika 3 Vil
PHY421/721  Nuclear & Particle Physics [SL“CT"Cmrr';:;(r']'f::é]P“”e)'NKN 4 vill VoY
PHY422/722 Atomic & Molecular Physics  Bijay Agarwala, (IISER Pune)- 4 Vil v Y

NKN
[LC: Jessy Jose]
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Instructor* & Participating .. Offered in Semesters

Course Code Course Name
Faculty BS-MS IPhD  PhD
PHY423/723 Gravitation & Cosmology Arunima Banerjee 4 Vil v Y
PHY424/724 Advanced Condensed Matter Sudipta Dutta 4 Vil v Y
Physics
PHY425 Advanced Physics Lab IV Dileep Mampallil 4 Vil v
PHY426/726 Nonlinear Dynamics G Ambika 4 VI, VIII I, IV Y

Vanchiappan Aravindan®,

PHY442/742 Nanoscience . I 3 Vil v Y
K Vijayamohanan Pillai
PHY462/762 & Data Science Il Srinivas Padmanabhuni 3 VILVII I, IV Y
CSA462/762 (Tarah Technologies,
Bangalore-Guest Faculty),
G Ambika* (LC)
PHY521/821 Soft Matter Physics Ravi Kumar Pujala¥*, 2 v Y

Dileep Mampallil,
Tapan Chandra Adhyapak

P Lakshmana Rao*,
. y ivas Chavali,
HS5402/602  Science Research Writing ;;eriﬂa’;safsz;fb'asivan 1 VoY

Arunima Banerjee

Summer courses offered in Summer 2019

In summer 2019, a new scheme of summer courses was started to help for students with only one or two F
grades, so that they can clear them without losing a year. Each course was conducted as an extended
coaching of 20 lecturesin 15-20 days during June 15-July 15, followed by an exam. The list of courses offered
is given below.

Course Code Name of Course Instructor
MTH221 Probability and Statistics Girija Shankar Tripathi
MTH211 Multivariable Calculus B Subhash

PHY211 World of Physics IlI: Electricity and Magnetism Ravi Kumar Pujala

In addition, 4 to 5 sessions of additional tutorials were conducted as remedial coaching during the
Monsoon semester 2019, as an extra support to students of semester | and Ill of BS MS program.
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Academic Activities of Students

BS-MS Students

+ Ms Gopika Sundar, 2018 batch of BS MS,
attended Asian science camp 2019 organised
at Shantou, Guangdong Province, China during
28" July-03™Aug, 2019.

- Fifteen students of 2019 batch of BS MS
participated in the Vijyoshi science camp
organised at 1I1Sc Bangalore during Dec, 06-08
2019.

« Four students qualified in the National
Graduate Physics Examination (NGPE) - 2020,
with Mr Aman Mukesh Desai being topper in
the state.

« Mr Babesh Tripathy was selected for award of
Khorana fellowship and worked with Prof.
Marsha Rosner from The Ben May Department
of Cancer Research in the University of Chicago
during 24June-10Aug 2019.

« Mr Dibin Baby attended IGRAD- Plant Graduate
Program selection Workshop at Heinrich Heine
University, Dusseldorf, Germany on 9" Jan, 2020.

« Mr Harikrishnan C P and Mr Suyash Sawant
attended Summer workshop in Cornell Lab of
Ornithology, Ithaca, NY, USA, during 12" June
2019t0 26" July 2019.

PhD Scholars

DAAD Bi-Nationally supervised PhD

DAAD Bi-Nationally supervised PhD is awarded to
Ms Krishna K Das, PhD student of 2018 batch, and
she started working from 02 Aug 2019 to 30 Sept
2020 with Dr. Katja Witzel, at Leibniz Institute of
Vegetables and Ornamental Crops (IGZ),
Department of Plant Microbe Systems,
Grossbeeren, Germany.

Prime Minister's Research Fellowship
(PMRF)

Mr Jobin Varughese got selected for Prime
Minister's Research Fellowship (PMRF)in 2019.

International visits /Conferences/
Seminars/Workshops

Akshay U Nair

- Presented a poster at 'A day of life', Biology
Annual Talks, lISER Tirupati. (March 07, 2020)

Anubhav Kumar

« Oral presentation on the topic “Intercepting

transient intermediates from the reaction using
ambient ionization mass spectrometry”. Fourth
International Conference on Frontiers of Mass
Spectrometry at Mahatma Gandhi University,
Kottayam, Kerala. (December 04-07,2019)

« Oral presentation on the topic “Intercepting
short-lived and elusive intermediates to analyse
reaction in real time”, Chemistry Day IISER
Tirupati. (January 18,2020)

Arulventhan M

« Attended International Conference on
Autophagy and Lysosomes 2020 conference at
IISc, Bangalore. (January 16-17,2020)

Debasish Sadhukhan

« Attended Cauchy-Riemann Equations in Higher
Dimensions, Organized by ICTS Bangalore. (July
15-August02,2019)

« Attended NCM-Workshop on Modular Forms
and Galois Representations, Advanced Training
in Mathematics, Organized by National Centre
for Mathematics (NCM) at IISER Tirupati.
(December11-17,2019)



« Attended Intercity Number Theory Meeting Il at
IMSC Chennai. (December 28-29,2019)

DivyaML

+ Invited for interaction in Discussion Meet cum
Mentoring Workshop at CIMAP, Lucknow
organised by KIRAN Division, Department of
Science and Technology, Govt. of India under
the component of Women Scientist Scheme
(WOS-B). (December07,2019)

« Attended the two-day International Workshop
on Materials for Energy Conversion and Storage
heldin IIT Tirupati. (December 24-25,2019)

Ekta Nag

« Presented a poster and won the "Best poster
award" with cash prize at the 25" CRSI National
Symposium in Chemistry at lIT Kanpur. (July 19-
21,2019)

+ Presented a poster at MEDCHEM conference in
Chemistry at I[IT Madras. (November 01-02,
2019)

Gowthaman Suresh

» Presented a poster at XXVII Annual Meeting of
Indian Academy of Neurosciences, AlIMS, New
Delhi.(November 18-21,2019)

« Attended No Garland Neuroscience, IISER Pune.
(January 02-04, 2020)

Harinarayanan

» Attended Instructional School for Teachers -
Representation theory of finite groups -
Organized by National Centre for Mathematics
(NCM) at IISER Thiruvananthapuram. (June 03-
15,2019)

« Attended NCM-Workshop on Modular Forms
and Galois Representations, Advanced Training
in Mathematics, Organized by National Centre
for Mathematics (NCM) at IISER Tirupati.
(December11-17,2019)

« Attended Intercity Number Theory Meeting Il at
IMSC Chennai. (December 28-29,2019)

Hemal Shah

- Attended the B4 Bioimaging Workshop, a two-
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weeks residential and hands on workshop at
IISER Pune, hosted by the Lakshmi Mittal South
Asia Institute, Harvard University (LMSAI),
Cambridge, IISER Pune and Institute of
Bioinformatics and Applied Biotechnology
(IBAB), Bangalore, under the B4 program
funded by Department of Biotechnology,
Governmentof India. (August 01-15,2019)

Krishan Gopal

- Visited BROKHAVEN National Laboratory, NY to
participate in analysis & experimental
discussion for the STAR (Solenoidal Tracker at
RHIC) experiment. (February-july 2020)

Kulbir and Sandip Das

« Attended conference on Recent Trends in
Catalysis 2020 (RTC2020) held at NIT, Calicut,
Kozhikode. (February 26-29,2020)

Rashi Soni

« Secured first place in poster presentation at
International Chemical Biology Society 2019
Conference held at CSIR-IICT Hyderabad.
(November 02-04,2019)

« Attended Signals and Sensors Workshop at
NCBS Bangalore. (December 11-12,2019)

Reshma Babu

« One day session on academic research ethics,

organised by lIISER Tirupati. (September 14,2019)

Rohith Kumar Guddeti

« Presented a poster at 'A day of life', Biology
Annual Talks, IISER Tirupati. (March 07, 2020)

SalviM

- Attended Workshop on Data Analysis and
Machine Learning at IISER Tirupati. (May 24-28,
2019)

« Presented a poster at the 8" Topical Conference
on Atomic and Molecular collisions for Plasma
Physics (ISAMP community) at IIT Roorkee.
(March 03-05, 2020)

SanjeevKumar Pandey

« SelectedforICTS, Bangalore program on "Group
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Analysis Representations and Computations”.
(October 14-24,2019)

SapanaSharma

« Presented a posterinaconference organised by
IAN (Indian Academy of Neurosciences) at
AIIMS, Delhi. (November 19-21,2019)

SnehaKacchara

+ Presented a poster at Workshop on Data
Analysis and Machine Learning, organised by
[ISER Tirupati. (May 24-28,2019)

« Presented a poster at 16" International
Workshop on Complex Systems and Networks,
organised by Humboldt University of Berlin,
Germany. (September 23-26,2019)

« Poster-cum-oral presentation at 6" International
Conference on Complex Dynamical Systems and
Applications, organised by the Central University
of Rajasthan, Ajmer. (February 21-23,2020)

Soumya Ranjan Das

+ Presented a poster at International Winter
School 2019, Jawaharlal Nehru Centre for
Advanced Scientific Research (JNCASR)
Bangalore. (December 02-06,2019)

» Presented a poster and received the best poster
award at 64" DAE Solid State Physics Symposium
(DAE-SSPS) 2019, Indian Institute of Technology
(IIT), Jodhpur. (December 18-22,2019)

» Presented a poster at International Conference
on Nano Science and Technology (ICONSAT)
2020, S. N. Bose National Centre for Basic
Sciences (SNBNCBS), Kolkata. (March 05-07,
2020)

Subramanyan K

- Attended International workshop on "Materials

for energy conversion and storage" at lIT Tirupati.
(December 24-25,2019)

« Best presentation award on Chemistry Day at
IISER Tirupati. (January 18,2020)

SudeshnaPatra

+ Attended Data Analysis and Machine Learning
Workshop, IISER Tirupati. (May 24-29,2019)

« Attended Radio Astronomy School 2019, The
National Centre for Radio Astrophysics of the
Tata Institute of Fundamental Research (NCRA-
TIFR), Pune. (August 19-30, 2019)

« Attended Technical aspects of AstroSat
Proposal Submission, IUCAA, Pune. (October
15-16,2019)

« Visited Korean Astronomy and Space Science
Institute, Republic of Korea to obtain 125 hours
of observing time from the Taeduk Radio
Astronomy Observatory (TRAO) 14-m Telescope,
Deajeon, Republic of Korea. (January 01-22,
2020)

« Presented a poster "A new-insight to the star-
formation in Outer Milky Way" in the 38" Annual
Meeting of Astronomical Society of India, IISER
Tirupati. (February 13-17,2020)

Supratim Mondal

« Attended short term course on Biostatistics: A
user's perspective at IISER Pune. (July 07-09,
2019)

« Attended Advancement in Mass Spectrometry -
a mini symposium at IISER Tirupati. (November
19,2019)

- Attended Fourth International Conference on
Frontiers of Mass Spectrometry (ICMS 2019) at
Mahatma Gandhi University, Kottayam, Kerala.
(December 04-07,2019)

Post Doctoral Research Fellows

Research Publications
PraveenPA

« Praveen, P. A. & Ramesh Babu, R. (2019).
Evaluation of nonlinear optical properties from

molecular descriptors of benzimidazole metal
complexes by principal component analysis.
Journal of Molecular Graphics and Modelling, 93.
doi:10.1016/j.jmgm.2019.107447



Conference/Seminars/Workshops

Arasumani M

- Attended Two weeks training course on LiDAR
Remote Sensing & Applications at Indian
Institute of Remote Sensing (IIRS), Indian Space
Research Organization (ISRO), Dehradun,
Uttarakhand. (July 27-August 09, 2019)

- Attended Determinants of distribution of a
montane grassland endemic bird, International
Biogeography Meeting, Ecuador, South America.
(August 05-09,2019)

- Attended Rapid Landscape in Shola Sky Islands:
Impacts on bird community, NASA SARI
meeting, New Delhi. (November 07-09, 2019)

» Attended Shola Sky Islands, Geosmart India
conference, Hyderabad. (December 03-05,2019)

- Attended lIdentification and restoration of
montane grasslands to aid conservation
planning in a grassland bird, 2™ National
Symposium on Avian Biology at IISER Tirupati.
(December 07-10,2019)

Harshini Chakravarthy

» Organized a One-week hands-on workshop on
Neuronal Cell Culture Techniques at the SSIIE-
Technology Business Incubator at Sri Padmavati
Mabhila Visvavidyalayam, Tirupati. (July 2019)

« Attended the 27" annual meeting of the Indian
Academy of Neurosciences (IAN) “Neuron to
Behavior” at All India Institute of Medical
Sciences (AlIMS), New Delhi. (November 2019)

» Organized “Science is Fun!” workshops for high-
school students in Government schools in
villages around Tirupati, in collaboration with
the NGO India Literacy Project. (September
2019-March 2020)

- Attended the DST-AWSAR competition for
popular science stories, and won cash award in
the PDRF category, “Neuronal degeneration in
the diabetic eye”. (February 2020)

« Attendedthe Young Investigators' Meeting (YIM),
Mamallapuram, Tamil Nadu. (February 2020)

« Attended Women in Science (WISE) conference,
National Institute of Mental Health and Neuro-
Sciences (NIMHANS), Bengaluru. (March 2020)
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Swagat Ranjan Das

+ Presented a session talk at the Astronomy
Exposure Camp for Teachers conducted at
IISER, Tirupati. (February 2020)

+ Presented a poster based on my recent
research activities at the 38" Astronomical
Society of India (ASI) Meeting, Tirupati.
(February 2020)

Vijaya Sudhakara Rao Kola

« Oral presentation on Engineering blast disease
resistance in rice (Oryza sativa L.) by employing
CRISPR/Cas9 based gene editing at a National
Conference on Integrative Plant Biochemistry
and Biotechnology held at ICAR- Indian Institute
of Rice Research, Hyderabad. (November 08-09,
2019)

AvijitNath

- Attended Workshop, NCMW - Global Homotopy
Theory, Indian Institute of Technology Bombay,
Mumbai. (February 10-14, 2020)

Aseem Palande

« Oral presentation at ‘A day of life', Biology
Annual Talks, IISER Tirupati. (March 07, 2020)

Bishwarup Paul

« Attended National Symposium on Avian Biology
atlISERTirupati. (December 2019)

PraveenPA

« Attended 38" Meeting of the Astronomical
Society of India held at IISER Tirupati. (February
13-17,2020)

Subha Sandeep Repaka

- Attended Intercity Number Theory Meeting- 2
held at Institute of Mathematical Sciences,
Chennai.(December 28-29,2019)

Yeswanth Sthanikam

- Attended Mass Spectrometric Imaging of Tissue
Metabolites for Disease Diagnosis. Fourth
International Conference on Frontiers of Mass
Spectrometry (ICMS 2019), Kottayam, Kerala.
(December 04-07,2019)
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Attended Evaluating Breast Tumor Margin by
Imaging Tissue Metabolites, Midterm Annual
Conference of Indian Association of Surgical
Oncology (MIDCON IASO), Tirupati. (February
29-March 01,2020)

Presented a poster on Mass Spectrometric
Imaging of Tissue Metabolites for Disease
Diagnosis, Chemistry Day organized by
Department of Chemistry, [ISER Tirupati.
(January 18,2020)

KadumuriRaja ShekarVarma

Invited Speaker for the Artificial Intelligence in
Genomics Workshop, Sri Padmavathi Mahaila
Viswavidyalayam, Tirupati. (February 22-27,
2020)

Selection based participation in 1* The Cancer
Genome Atlas (TCGA) 2019 conference and
hands-on workshop in India at IISER Pune.
(September 21-25,2019)

Umesh Kumar Verma

Oral presentation on Stable amplitude chimera
and chimera death induced by environment in
the 6" International Conference on Complex
Dynamical Systems and Applications at Central
University of Rajasthan, Ajmer. (February 21-23,
2020)

Oral presentation on Explosive death in
nonlinear oscillators coupled by quorum
sensing in the 12" Conference on Nonlinear
system and Dynamics (CNSD 2019) at T
Kanpur. (December 12-15,2019)
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Faculty Achievements

Congrats!

Prof KVijayamohanan Pillai, Chair, Chemistry, is awarded
Chemical Research Society of India (CRSI) Silver Medal
during the 26™ CRSI National Symposium in Chemistry
(NSC-26) held at VIT, Vellore.

: Dr E Balaraman, Assistant Professor, Chemistry is
26" National Symposium DR awarded CRSI Bronze Medal Dr Balaraman was also

“h = awarded APA (Asian and Oceanian Photochemistry
Association) Prize for Young Scientists 2019, in
recognition of his work in Catalysis. He also received Dr
AV Rama Rao Young Scientist Award in 2019 and The
Thieme ChemistryJournals Award for 2020.

DrV Aravindan, Assistant Professor, Chemistry is awarded
Materials Research Society of India (MRSI) Medal 2020.

Dr Annapurna Devi Allu, Assistant Professor, Biology
received Norman Borlaug International Agricultural
Science and Technology Fellowship Program (Borlaug
Fellowship) by USDA Foreign Agricultural service.

STARS (Scheme for Transformational and Advanced Research in
Sciences) joint initiative by MHRD and IISc Bangalore, awarded to Dr
Arun Kumar Bar (Chemistry) and Dr Swarup Roy Choudhury ( Biology).

Dr Arun Kumar also received Newton Alumni Fund for Indo-UK
collaborative research.

Dr Arun Kumar Bar Dr Swarup Roy
Choudhury

ot
Dileep Mampallil received Joseph

Mundassery Award for Science
Communication in 2019
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Academic Activities of Faculty Members

Research Publications

1.

Mozumdar, K., & Ambika, G. (2019). Frequency
locking and travelling burst sequences in
community structured network of inhibitory
neurons with differing time-scales.
Communications in Nonlinear Science and
Numerical Simulation, 69, 320-328.
doi:10.1016/j.cnsns.2018.09.026

Kashyap, G., Bapat, D., Das, D., ... & Ambika, G.
(2019). Synapse loss and progress of
Alzheimer's disease - A network model.
Scientific Reports, 9(1). doi:10.1038/s41598-019-
43076-y (Rated in the Top 100 Scientific Reports
Neuroscience papersin 2019)

Kachhara, S., & Ambika, G. (2019). Bimodality
and scaling in recurrence networks from ECG
data. EPL, 127(6). doi:10.1209/0295-
5075/127/60004

Harikrishnan, K. P, Misra, R.,, & Ambika, G.
(2019). Quantifying information loss on chaotic
attractors through recurrence networks.
Physics Letters A, 383(27). doi:10.1016/
j.physleta.2019.125854

George, SV., Misra, R., & Ambika, G. (2019).
Classification of close binary stars using
recurrence networks. Chaos: An Interdisciplinary
Journal of Nonlinear Science, 29(11).
doi:10.1063/1.5120739

George, SV., Misra, R., & Ambika, G. (2020).
Fractal measures and nonlinear dynamics of
overcontact binaries. Communications in
Nonlinear Science and Numerical Simulation,
80(104988). doi:10.1016/j.cnsns.2019.104988

Ambika, G. & Harikrishnan, K. P. (2020).
Methods of nonlinear time series analysis and
applications: A review. In A. Mukhopadhyay, S.
Sen, D. N. Basu & S. Mondal (Eds.), Dynamics
and control of energy systems (pp. 9-27).
Springer. doi:10.1007/978-981-15-0536-2_2
(Book chapter)

10.

11.

12.

13.

14.

Aryasomayajula, A., & Biswas, |. (2019).
Bergman kernel on Riemann surfaces and
Kahler metric on symmetric products.
International Journal of Mathematics. 30(14).
doi:10.1142/50129167X1950071X

Natarajan, S., Lee, Y.-S., & Aravindan, V. (2019).
Biomass-derived carbon materials as
prospective electrodes for high-energy
Lithium- and Sodium-lon capacitors. Chemistry
- An Asian Journal, 14(7), 936-951.
doi:10.1002/asia.201900030

Ramasamy, H. V., Sinha, S., Park, J., Gong, M.,
Aravindan, V. et al. (2019). Enhancement of
electrochemical activity of Ni-rich
LiNiy.sMn,.,Co,.,0, by precisely controlled AlO,
nanocoatings via atomic layer deposition.
Journal of Electrochemical Science and
Technology, 10(2), 196-205. doi:10.5229/JECST.
2019.10.2.196

Nguyen, T. T., Balamurugan, J., Aravindan, V. et
al. (2019). Boosting the energy density of
flexible solid-state supercapacitors via both
ternary NiV,Se, and NiFe,Se, nanosheet arrays.
Chemistry of Materials, 31(12), 4490-4504.
doi:10.1021/acs.chemmater.9b01101

Divya, M. L., & Aravindan, V. (2019).
Electrochemically generated Y-Li,V,0; as
insertion host for high-energy Li-lon capacitors.
Chemistry - An Asian Journal. doi:10.1002/asia.
201900946

Divya, M. L., Natarajan, S., Lee, Y.-S. &
Aravindan, V. (2019). Biomass-derived carbon:
A value-added journey towards constructing
high-energy supercapacitors in an asymmetric
fashion. ChemSusChem, 12(19), 4353-4382.
doi:10.1002/cssc.201901880

Natarajan, S., Ulaganathan, M., Bajaj, H. C., &
Aravindan, V. (2019). Transformation of spent
Li-lon battery in to high energy supercapacitors
in asymmetric configuration. Chem£ElectroChem,
6(20),5283-5292.d0i:10.1002/celc.201901448



15.

16.

17.

18.

19.

20.

21.

22.

23.

Natarajan, S., Subramanyan, K., & Aravindan,
V. (2019). Focus on spinel Li,Ti;O,, as insertion
type anode for high-performance Na-lon
batteries. Small, 15(49). doi:10.1002/smll.
201904484

Balamurugan, J., Nguyen, T. T., Aravindan, V. et
al. (2019). All ternary metal selenide
nanostructures for high energy flexible charge
storage devices. Nano Energy, 65. doi:10.1016/
j.-nanoen.2019.103999

Subramanyan, K. & Aravindan, V. (2019).
Stibium: A promising electrode toward building
high-performance Na-lon full-cells. Chem, 5(12),
3096-3126.d0i:10.1016/j.chempr.2019.08.007

Oh,M.Y.,, Lee,].]., Park, H.S,, ... Aravindan, V. et
al. (2019). Efficient bifunctional catalytic activity
of nanoscopic Pd-decorated La,.;Sr,.,C00;-
perovskite toward Li-O, battery, oxygen
reduction, and oxygen evolution reactions.
Journal of Industrial and Engineering Chemistry,
80,686-695.d0i:10.1016/j.jiec.2019.08.045

Anantharaj, S., & Aravindan, V. (2020).
Developments and perspectives in 3d transition-
metal-based electrocatalysts for neutral and
near-neutral water electrolysis. Advanced Energy
Materials, 70(1). doi:10.1002/aenm.201902666

Thangavel, R., Kannan, A. G., Ponraj, R, ..
Aravindan, V. et al. (2020). Surface enriched
graphene hollow spheres towards building
ultra-high power sodium-ion capacitor with
long durability. Energy Storage Materials, 25,
702-713.d0i:10.1016/j.ensm.2019.09.016

Balamurugan, )., Nguyen, T. T., Aravindan, V. et
al. (2020). Highly reversible water splitting cell
building from hierarchical 3D Nickel
manganese oxyphosphide nanosheets. Nano
Energy, 69.d0i:10.1016/j.nanoen.2019.104432

Kim, H-J., Ramasamy, H. V. Jeong, G-H.,
Aravindan, V. et al. (2020). Deciphering the
structure-property relationship of Na-Mn-Co-
Mg-O as a novel high-capacity layered-tunnel
hybrid cathode and its application in Sodium-
lon capacitors. ACS Applied Materials &
Interfaces, 12(9), 10268-10279. doi:10.1021/
acsami.9b19288

Divya, M. L., Natarajan, S., Lee, Y.-S. &
Aravindan, V. (2020). Achieving high-energy

24,

25.

26.

27.

28.

20.

30.

31.
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dual carbon Li-ion capacitors with unique low-
and high-temperature performance from spent
Li-ion batteries. Journal of Materials Chemistry A,
8(9),4950-4959. doi:10.1039/ C9TA13913C

Ramasamy, H. V., Didwal, P. N., Sinha, S,
Aravindan, V. et al. (2020). Atomic layer
deposition of ALO, on P,-Na,.;Mn,.;Co,.;0, as
interfacial layer for high power sodium-ion
batteries. Journal of Colloid and Interface
Science, 564, 467-477. doi:10.1016/j.jcis.2019.
12.132

Mitra, A., & Offen, O. (2019). On -Distinguished
representations of the quasi-split unitary
groups. Journal of the Institute of Mathematics of
Jussieu.doi:10.1017/51474748019000161

Mitra, A. (2019). On the relationship between
distinction and irreducibility of parabolic
induction [Sur la relation entre distinction et
irreductibilite de l'induction parabolique].
Comptes Rendus Mathematique, 357(11-12),
827-831.d0i:10.1016/j.crma.2019.10.009

Mitra, A. (2019). A note on degenerate
Whittaker models for general linear groups.
Journal of Number Theory, 209, 212-224.
doi:10.1016/}.jnt.2019.08.018

Mitra, A., & Vyas, R. (2020). Some homological
aspects of idempotents in idempotented
algebras. Communications in Algebra.
doi:10.1080/00927872.2020.1726938

Deka, J. K. R., Sahariah, B., Baruah, K., Bar, A. K.
et al. (2020). Conformational control of N-
methyl-N,N'-diacylhydrazines by noncovalent
carbon bonding in solution. Chemical
Communications, 56(36), 4874-4877.
doi:10.1039/D0CC00943A

Jadhav, V. Y., & Banerjee, A. (2019). The specific
angular momenta of superthin galaxies: Cue to
their origin?. Monthly Notices of the Royal
Astronomical Society, 488(1), 547-558.
doi:10.1093/mnras/stz1680

Soni, R., Sharma, D., Murali Krishna, A., Sathiri, .
& Sharma, A. (2019). A highly efficient Baby
Spinach-based minimal modified sensor
(BSMS) for nucleic acid analysis. Organic &
Biomolecular Chemistry, 17, 7222-7227.
doi:10.1039/C90B01414D
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32.

33.

34.

35.

36.

37.

38.

39.

40.

Landge, V. G., Yadav, V., Subaramanian, M.,
Dangarh, P, & Balaraman, E. (2019). Nickel(ii)-
catalyzed direct olefination of benzyl alcohols
with sulfones with the liberation of H,. Chemical
Communications, 55(43), 6130-6133.
doi:10.1039/C9CC02603G

Jaiswal, G., Subaramanian, M., Sahoo, M. K., &
Balaraman, E. (2019). Areusable Cobalt catalyst
for reversible acceptorless dehydrogenation
and hydrogenation of N-heterocycles.
ChemCatChem, 11(10), 2449-2457. doi:10.1002/
cctc.201900367

Rana, J., Gupta, V., & Balaraman, E. (2019).
Manganese-catalyzed direct C-C coupling of C-
H bonds of amides and esters with alcohols via
hydrogen autotransfer. Dalton Transactions,
48(21),7094-7099. d0i:10.1039/C8DT05020A

Subaramanian, M., Landge, V. G., Mondal, A,
Gupta, V., & Balaraman, E. (2019). Nickel-
catalyzed chemoselective acetalization of
aldehydes with alcohols under neutral
conditions. Chemistry - An Asian Journal, 14(24),
4557-4562. doi:10.1002/asia. 201900908

Gorantla, N. V., Landge, V. G., Nagaraju, P. G,
Poornima, P. C.G., Balaraman, E. &
Chinnathambi, S. (2019). Molecular Cobalt(ll)
complexes for Tau polymerization in
Alzheimer's disease. ACS Omega, 4(16), 16702-
16714.doi:10.1021/acsomega.9b00692

Subaramanian, M., Midya, S. P,, Ramar, P. M., &
Balaraman, E. (2019). General synthesis of N-
Alkylation of amines with secondary alcohols via
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Conference Proceedings

Chakrabarty, A. (2019). REE - Nb - Zr
mineralisation in the Sushina Hill peralkaline
complex and their implications to "Transitional
Agpaitic" rock formations - SMEET-2019
Conference Abstract Volume, 56 - 57.

Dey, M., Bhattacharya, S. & Chakrabarty, A.
(2020). Transitional Agpaites - A case study
from the Sushina Hill Complex, West Bengal,
India - RTGDC - 2020 Conference Abstract
Volume, 6.

Herczeg, G., Kuhn, M., Zhou, X, ... Jose, J. et al.
(2020). An initial overview of the extent and
structure of recent star formation within the
Serpens molecular cloud using GR 2. Bulletin of
the American Astronomical Society, Vol. 52,
No. 1.

Harikrishnan, C.P, Joshi, V., Charif, R.A., Klinck, H.,
&Robin, V. V. (2019). How do successional stages
of an exotic timber tree impact habitat-specialist
bird community? 2™ National Symposium on
Avian Biology, IISER Tirupati, India, 7" to 10"
December 2019. Proceedings of the 2 National
Symposium on Avian Biology. (Pp 32). Association
for Avian Biologists, India.

Arvind, C., Sawant, S., Joshi, V., & Robin, V. V.
(2019). Exploring song complexity in the White-
bellied sholakili (Sholicola albiventris) across 10
years. 2™ National Symposium on Avian Biology,
IISER Tirupati, India, 7" to 10" December 2019.
Proceedings of the 2" National Symposium on
Avian Biology. (Pp 28). Association for Avian
Biologists, India.



Arasumani, M., Lele, A., Bunyan, M., & Robin, V.
V. (2019). Identification and restoration of
montane grasslands to aid conservation
planning in a grassland bird, 2™ National
Symposium on Avian Biology, IISER Tirupati,
India, 7" to 10" December 2019. Proceedings of
the 2™ National Symposium on Avian Biology.
Association for Avian Biologists, India.

Varughese, J., Chanda R., Harikrishnan, C.P,
Jathanna, D., & Robin, V. V. (2019). How do
understory insectivorous birds respond to the
impacts of exotic tree invasion in Shola Sky
Islands? 2™ National Symposium on Avian
Biology, IISER Tirupati, India, 7" to 10"
December 2019. Proceedings of the 2" National
Symposium on Avian Biology. (Pp xx). Association
for Avian Biologists, India.
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Chanda R., Varughese, J., Harikrishnan, C.P,
Jathanna D., & Robin, V. V. (2019) How do
understory frugivorous birds occupy regions
invaded by exotic trees in the Shola Sky Islands
of Palani Hills? 2™ National Symposium on
Avian Biology, IISER Tirupati, India, 7" to 10"
December 2019. Proceedings of the 2" National
Symposium on Avian Biology. (Pp 52). Association
for Avian Biologists, India.

Robin, V. V. (2019). Shola Sky Islands:
Perspectives on grassland bird ecology and
evolution. 2™ National Symposium on Avian
Biology, IISER Tirupati, India, 7" to 10"
December 2019. Proceedings of the 2" National
Symposium on Avian Biology. Association for
Avian Biologists, India.

Popular Science Articles

Rao, P. L. (2019). A Beginner's Guide to Writing
a Popular Science Article, by a Teacher. The

Wire. URL: https://thewire.in/the-sciences/a-
beginners-guide-to-writing-a-popular-science-
article-by-a-teacher

Invited Talks / Lectures / Seminars

Ambika G.

Fractalsin Technology, National Technology day,
Regional Science Centre, Tirupati.(May 11,2019)

Nonlinear Time Series Analysis, Workshop on
Data Analysis and Machine Learning, IISER
Tirupati.(May 24-28,2019)

Weighted recurrence networks and entropy
measure for analysis of data. International
Workshop on Complex Systems and Networks
(IWCSN), Humboldt University of Berlin,
Germany. (September 23-26,2019)

Geometry of Nature, Savitribai Phule Pune,
University. (October 04,2019)

Recurrence networks for analysis of data -
Conference on Nonlinear Systems and Dynamics
(CNSD), IIT Kanpur. (December 12-14,2019)

Data to Dynamics - International Conference on
Theoretical and Experimental Physics

(ICTEP2020), Farook College, Kozhikode, Kerala.
(February 05-06,2020)

Multiple Time scales and Dynamics on Complex
Networks - 6" International Conference on
Complex Dynamical Systems and Applications
(CDSA), Central University of Rajasthan, Ajmer.
(February 21-23,2020)

Women in Science, National Science Day, IISER
Tirupati. (February 28,2020)

Dynamics of Complex Systems - Prof. K. S. Tomy
Endowment Lecture IX, Newman College,
Thodupuzha, Kerala. (March 10, 2020)

Aniket Chakrabarty

REE - Nb - Zr mineralisation in the Sushina Hill
peralkaline complex and their implications to
"Transitional Agpaitic" rock formations - in
SMEET-2019 organized by Atomic Mineral
Directorate (AMD), Department of Atomic
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Energy, Southern Region, Bangalore. (May 7-8,
2019)

Transitional Agpaites - A case study from the
Sushina Hill Complex, West Bengal, India - in
Recent Trends in Geoscientific Research on
Dharwar Craton and Other Indian Precambrian
Terrains (RTGDC - 2020) organized by
Department of Geology, University College of
Science, Osmania University, Hyderabad.
(February 15-17,2020)

Anilatmaja Aryasomayajula

Estimates of holomorphic cusp forms
associated to co-compact arithmetic
subgroups, Technical University of Darmstadt,
Germany. (November 26,2019)

Estimates of automorphic forms, Humboldt
University of Berlin, Germany. (December 12,
2019)

Estimates of Jacobi cusp forms, “NCM workshop
on Modular forms and Galois representations”,
[ISER Tirupati. (December 16,2019)

Annapurna DeviAllu

°

Priming-induced stress memory in plants,
Melbourne India Postgraduate Program and
Melbourne India Postgraduate Academy
Conference (MIPPAC 2019), The University of
Melbourne, Parkville, Australia. (December 09-
13,2019)

AravindanVanchiappan

High Voltage Spinel and Olivine Cathodes for Li-
ion Batteries in the 10" Trilateral Conference on
Nanoscience, Energy, Water & Healthcare held
atNanyang Technological University, Singapore.
(November21-23,2019)

High Energy Li-ion Power Packs with Spinel
Cathode in the 3™ international conference on
Advanced Functional Materials held at CSIR-
National Institute for Interdisciplinary Science
and Technology (NIIST), Thiruvananthapuram.
(December09-10,2019)

Research Progress in Li-ion Capacitors in the
International Workshop on Materials for energy
conversion and storage held at IIT Tirupati.
(December 24-25,2019)

Li-ion battery Recycling in the workshop on
“Battery Technologies for E-Vehicles” held at
Indian Institute of Information Technology, Design
and Manufacturing (IlITDM), Kancheepuram,
Tamil Nadu. (December 26-28,2019)

MRSI Medal Lecture titled Towards Building High
Energy Li-ion Capacitors: An approach beyond
Intercalation during 2" Indian Materials
Conclave and 31* Annual General Body Meeting
held at CSIR- Central Glass and Ceramic Research
Institute (CGCRI), Kolkata. (February 11-14, 2020)

Arun Kumar Bar

Field-free SMM behavior of the cyclopentadieny!
dysprosium isonitrosyl complexes, Inter-
institute knowledge exchange and scientific
collaboration at Tata Institute of Fundamental
Research (TIFR), Hyderabad. (July 21-23,2019)

Reactivity and Magnetism of Lanthanide-
Dinitrosyliron Complexes, International
Conference on Modern Trends in Molecular
magnetism at IISER Bhopal. (November 27-30,
2019)

Arunima Banerjee

How cold are superthin disks? At European
Week of Astronomy & Space Science (EWASS),
University of Lyon, France. (June 25-29,2019)

How cold are superthin disks? At Division of
Physical Sciences, Indian Association for the
Cultivation of Science (IACS), Kolkata. (July 08-
19,2019)

Galactic Dynamics at a Teachers' Workshop at
the Dept. of Physics, Providence Women's
College, Kozhikode, organized by IUCAA
Teaching Learning Centre. (November 29,2019)

How cold are superthin disks? At National
Centre for Radio Astrophysics, Tata Institute of
Fundamental Research (NCRA-TIFR), Pune.
(December02,2019)

AshwaniSharma

Nucleic Acids: Pushing beyond the central
dogma at Sri Venkateswara University, Tirupati.
(September 20,2019)

Baby Spinach-based minimal modified sensor
(BSMS) for miRNA sensing, 3" Asian Conference



on Chemosensors and Imaging Probes
(AsianChlIP-2019) at Guru Nanak Dev University,
Amritsar, Punjab. (November 06-09, 2019)

Baby Spinach-based minimal modified sensor
(BSMS) for miRNA sensing, Signals and Sensors
at National Centre for Biological Sciences
(NCBS), Bangalore. (December 11-12,2019)

BSMS: Baby Spinach-based Minimalistic sensor
for nucleic acid sensing at IIT Ropar. (February
18,2020)

Chemical origin of life at DAV College, Amritsar.
(February21,2019)

BSMS: Baby Spinach-based nucleic acid sensing
at Pondicherry University, Puducherry. (March
06,2020)

Balaraman Ekambaram

Zero-waste Catalysis, AVRV Award Lecture:
National Technology Day Celebration at CSIR-
Indian Institute of Chemical Technology (IICT),
Hyderabad.(May 10,2019)

Chemical synthesis via borrowing hydrogen
catalysis, 1% Indian Young Investigator Meeting
in Chemistry (YIMC) at IISER Kolkata. (October
18-20,2019)

Dehydrogenation and related reactions, One-
Day Symposium on Young Talent in Chemical
Sciences at Institute of Chemical Technology
(ICT) Odisha Campus, Bhubaneswar.
(November22,2019)

Cooperative Catalysis, National Symposium on
Convergence of Chemistry & Material (CCM-
2019) at BITS-Pilani, Hyderabad Campus.
(December 17-18,2019)

Iron: The new Ruthenium, Emerging Trends in
Catalysis (ETC-2020) at VIT, Vellore. (January 06-
08,2020)

Non-noble metal catalysis: Changeless and
some industrial applications, Chemistry Day,
2020 Celebration at IISER Tirupati. (January 18,
2020)

Non-noble metal catalysis: Applications in
dehydrogenation and related reactions, Bronze
medal Lecture, 26" CRSI National Symposium in
Chemistry (NSC-26) at VIT, Vellore. (February 07-
09,2020)
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Innocent ligands in sustainable catalysis,
National Symposium on Recent Advances in
Chemistry (NSRAC-2020) at Pondicherry
University, Puducherry. (February 18-19, 2020)

B.J.Rao

Why do Science & Why Biology at IISER
Thiruvananthapuram. (June 26,2019)

Cellular life-death switches: Indian Academy of
Sciences (EB meeting). (July 27,2019)

"Why do Science & Why Biology!" at BITS Pilani-
Goa Campus. (September 23,2019)

Life-death switch regulation in Cells & Tissues at
BITS Pilani-Goa Campus. (September 23,2019)

"Why do Science: sheer joy of discovering new
things in us and around us!" plenary Talk at
Christ College, Rajkot, Gujarat. (September 26,
2019)

Nobel Lecture (Physiology & Medicine 2019) on
Hypoxia-Discovery & Implications at IISER
Tirupati. (October 29,2019)

Nobel Lecture (Physiology & Medicine 2019) on
Hypoxia-Discovery & Implications in Recent
trends in Biological Chemistry at Biochemistry
Department, SV University, Tirupati. (October
31,2019)

Metabolism meets Photosynthesis: Mechanistic
crosstalk between Photosynthesis & TOR kinase
in Chlamydomonas reinhardtii at Saurashtra
University, Rajkot, Gujarat. (January 10, 2020)

Chitrasenjena

Recent results from the heavy-ion program at
RHIC, Workshop on Dynamics of QCD matter
(DQCD2019) at NISER Bhubaneswar. (August
15-17,2019)

Quark-Gluon Plasma -A New State of Matter,
Refresher course in Physical and Chemical
Sciences at Sri Venkateswara University,
Tirupati. (September 19,2019)

Recent results from the Beam Energy Scan (BES)
program at RHIC, DAE-BRNS symposium on
Contemporary and Emerging Topics in High
Energy Nuclear Physics 2019 (CETHENP 2019),
at Variable Energy Cyclotron Centre (VECC),
Kolkata.(November 25-27,2019)
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Dileep Mampeallil

« Scientific Writing, Sacred Heart College,
Thevara, Kochi, Kerala. (January 25, 2020)

Eswarayya Ramireddy

+ Smart roots for development of climate-
resilient crops, National Symposium on
Advances on Genomics Research in Crops at
Central University of Rajasthan, Ajmer. (October
16,2019)

+ Roots for the second green revolution,
Refresher course in Life Sciences for UGC faculty
at UGC-HRDC, SV University, Tirupati.
(December09,2019)

Ganesh K. N.

« Janus PNAs: PNA Analogues for simultaneous
recognition of two complementary DNA/RNA
strands, American Chemical Society (ACS) CARB
meeting, Orlando, FL, USA. (April01,2019)

« Life - with and without chemistry, Chemistry
Day, lISERTirupati. (June07,2019)

« Janus PNAs: Simultaneous recognition of two
complementary DNA/RNA strands, Chemical
Frontiers Meeting, Goa. (August 23,2019)

» Janus PNAs: Simultaneous recognition of two
complementary DNA/RNA strands, Chemical
Sciences meeting, [IT Bombay. (August 29,2019)

» Janus PNAs: Simultaneous recognition of two
complementary DNA/RNA strands, Temple
University, Philadelphia, PA, USA. (September
28,2019)

« DNA Nanobiotechnology, India Biotech
Consortium, Nanobiotech Conference, Delhi.
(November22,2019)

Gopinath Purushothaman

» Green Chemical Synthesis using Visible Light
Photocatalysis, Green Chemistry and Green
Polymer Chemistry conference at Krishna Teja
Pharmacy College, Tirupati. (February 07-08,
2020)

Janardan Kundu

+ Emergent Low Dimensional Optoelectronic

Materials and Phenomena in Lead Halide
Perovskites, Low Dimensional Materials 2020,
[ISER Pune.(March 11,2020)

Jatish Kumar

« Nanoscale Chirality: Recent Implications in
Biology and Material Science, Refresher course
for college teachers held at the SriVenkateswara
University, Tirupati. (September 18,2019)

JessyJose

+ Free-floating planetary mass objects in the solar
neighbourhood, National conference on
Gender in physics organized by Indian Physics
Association, University of Hyderabad.
(September 19-21,2019)

« Birth of stars and planets: An overview, National
Symposium on New horizons in Theoretical and
Experimental Physics, Syed Abdul Rahman
Bafakhy Thangal Memorial (S.A.R.B.T.M) Govt.
College Koyilandy, Kerala. (November 06, 2019)

« Uncovering the extreme low mass end of Star
formation with Subaru, Conference on Science
with Subaru-An Indian perspective, Tata
Institute of Fundamental Research (TIFR),
Mumbai. (December 18-20,2019)

+ Understanding our youngest and coolest
neighbours: Sub-stellar objects, Invited
Colloquium, National Centre for Radio
Astrophysics (NCRA)-TIFR, Pune. (December 20,
2019)

« Proto-planetary disks: Formation, evolution and
characteristics, Workshop on WStars, Mahatma
Gandhi University, Kottayam, Kerala. (January
10-12,2020)

» Youngest, free-floating planetary mass objects
inthe solar neighbourhood, 38" Annual Meeting
of the Astronomical Society of India, IISER
Tirupati. (February 13-17,2020)

KanagasekaranT.

- Emission gain narrowing in organic
semiconductor single crystal, Collaborative
Conference on Materials Research (CCMR),
Seoul, South Korea. (June 03-07,2019)



« Towards electrically driven organic
semiconductor laser, International Joint
Graduate Program in Materials Science, Tohoku
University, Sendai, Miyagi, Japan. (November
05-07,2019)

LakshmiLavanyaR.

+ Resource person for Linear Algebra,
Mathematics Training and Talent Search (MTTS)
Programme 2019, (Delivered 12 lectures), lISER
Kolkata. (June 10-22,2019)

« On an isomorphism theorem for the
Feichtinger's Segal algebra on locally compact
groups,16” Discussion Meeting in Harmonic
Analysis, lISER Bhopal. (December 18,2019)

NagarajD.S.

e Curves and Surfaces, Seshadri Constants at
NISER, Bhubaneswar. (December 15-21,2019)

+ Blow Up and Projective bundle, Derived
Categories and Algebraic Geometry at TIFR
Mumbai. (February 17-20, 2020)

« Vector bundles on Curves and Surfaces,
Algebraic Geometry at Harish-Chandra
Research Institute (HRI), Prayagraj (Allahabad).
(March 05-08, 2020)

Nandini Rajamani

- Evolutionary adaptations & responses to rapidly
changing scenarios. Topics in Biology 2019 -
Evolution and Ecology, organised by The
Institute of Mathematical Sciences, Chennai.
(November21,2019)

« Birds in the high mountains. National
Symposium on Avian Biology and the 2™
meeting of the Association of Avian Biologists in
India, IISER Tirupati. (December 07-10,2019)

+ Understanding adaptations to changing
ecosystems through studies of small mammals.
SVU-UGC-HRDC - Refresher Course in Life
Sciences, Sri Venkateswara University, Tirupati.
(December11,2019)

« How small mammals adapt to their
environments. Meeting titled 'Conservation
heroes and how to become one'. Justice Basheer
Ahmed Sayeed College For Women, Chennai.
(February21,2020)
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Nibedita Pal

« RuvC first exploits, then constrains
conformational dynamics of the Holliday
junction to direct recombination, SBCI-2019 &
Advances at the Interface of Biology & Chemistry
at Bhabha Atomic Research Centre (BARCQ),
Mumbai. (November 03,2019)

Nirmala Krishnamurthy

« Technology Enhanced Learningand Team Based
Education: Experiences from NTU Singapore,
National Education Day presentation at IISER
Tirupati.(November 11,2019)

Padmabati Mondal

¢ In Silico Decryption of Protein-Ligand
Interactions, Department of Chemistry,
University of Basel, Switzerland. (December 10,
2019)

Pankaj Kumar K.

« Metal-Nitrosyl/Nitrite Chemistry verses
Oxygen-Atom Transfer (OAT) Reactions and C-H
Functionalization (Phenol-Nitration),
International Conference on Recent Trends in
Catalysis 2020 held at National Institute of
Technology Calicut, Kozhikode, Kerala.
(February 26-29,2020)

Raghunath O.Ramabhadran

«  Weak Chemical Interactions in the Interstellar
Medium and their Relevence in Astrochemistry,
Asian Network of Natural and Unnatural
Materials (ANNUM) VII, Gujarat University,
Ahmedabad. (September27-29,2019)

« Chemistry Where There is Aimost Nothing - The
Possible Origins of Life, DST-INSPIRE CAMP,
Jawaharlal Nehru National College of
Engineering, Shivamogga, Karnataka.
(December27,2019)

Rajesh Viswanathan

- Natural Product-Inspired Strategies for
Inhibiting Cancer Targets: Why structural
complexity matter? at [ISER Pune. (August 08,
2019)

« Technology Enhanced Learningand Team Based
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Education: Experiences from NTU Singapore,
National Education Day presentation at IISER
Tirupati.(November 11,2019)

« Natural Products for Inhibiting Cancer Targets:
Why structural complexity and screening efforts
matter? at CSIR-IICT, Hyderabad. (November 18,
2019)

Rakesh S.Singh

« Thermodynamic analysis of the stability of
planar interfaces between coexisting phases in
finite-size systems, discussion meeting on
Relaxation Dynamics and Spectroscopy at IISc
Bangalore. (February 03, 2020)

Ravi Kumar Pujala

« Hierarchical self-assembly of anisotropic
colloids, Soft Matter: Young Investigators Meet
(SMYIM) at Shillong. (May 12-14,2019)

» Anisotropic colloids: Fabrication and self-
assembly, Refresher course in Physical
Sciences, organized by Dept. of Physics, SV
University, Tirupati. (September 12,2019)

« Artificial microswimmers, Soft Matter Meeting
2019, by School of Physical Sciences, Jawaharlal
Nehru University, New Delhi. (November 13,
2019)

» Colloidal micromotors: From fabrication to
study of non-equilibrium transitions, 64" DAE
Solid State Physics Symposium at Indian
Institute of Technology, Jodhpur. (December 18-
22,2019).

RobinV.V.

« Rapid habit loss and fragmentation leads to
local extinction and population genetic impacts
across the range of a grassland-endemic bird in
the Western Ghats Sky Islands. Evolution 2019
Meeting. Providence, USA. (June 21-25,2019)

« Is the Forest Owlet a specialist species? at Ravi
Sankaran Conservation Science Symposium,
Student Conference in Conservation Science
Bengaluru, [ISc Bangalore. (October 19,2019)

- Sky Islands and Evolution at Institute of
Mathematical Sciences, Chennai. (November
21,2019)

- Biodiversity on Shola Sky Islands. Geosmart
India conference, Hyderabad. (December 03-05,
2019)

« Biogeography of Indian birds and the Shola Sky
Islands, International Symposium on India's
Biodiversity at 1ISc Bangalore. (February 03,
2020)

Sambuddha Sanyal

« Quantum matter in rare-earth pyrochlores at
JNU, New Delhi.(November 28,2019)

« Quantum matterin rare-earth pyrochlores atlIT
Delhi.(November 29, 2019)

Sanjay Kumar

« Refresher Course in Life Sciences at UGC-
Human Resource Development Centre (HRDC),
Sri Venkateswara University, Tirupati.
(December09-21,2019)

Shalini Bhattacharya

« The reduction of Galois representations and
local constancy in the weight space at
International Centre for Theoretical Sciences
(ICTS), TIFR, Bangalore. (September, 2019)

« An introduction to p-adic and mod p Galois
representations (four lectures) at Indian
Statistical Institute (ISI), Kolkata. (April, 2019)

Shibdas Banerjee

- Imaging Tissue Metabolites to Detect Diseases,
School and Symposium on Advances in
Biomedical Mass Spectrometry (SSABMS 2019)
at Saha Institute of Nuclear Physics (SINP),
Kolkata.(November 14,2019)

« Ambient lonization Mass Spectrometry:
Intercepting lons for Disease Diagnosis and
Analyzing Chemical Reactions, Indian Society
for Mass Spectrometry (32" ISMAS-2019) at
Bhabha Atomic Research Centre (BARCQ),
Mumbai. (November 29,2019)

« Imaging mass spectrometry for the evaluation
of tumour margins in excision specimens from
cancer patients, Symposium on “Biomedical
Innovations and Small Business Opportunities”
at Sri Venkateswara Institute of Medical
Sciences (SVIMS), Tirupati. (January 22, 2020)



Sivakumar Vallabhapurapu

Mechanistic Insights into Transcriptional
Repression by NF-kB in Cancer Progression,
International Conference on Phenotypic
heterogeneity as a driver of cancer progression
at Indian Institute of Science, Bangalore.
(January 05-07,2020)

Balancing the Act: Regulation of NF-kB signalling
in normal homeostasis and Disease. UGC
sponsored Symposium on Advances in
Biotechnology and Bioinformatics at DNR
College, Bhimavaram, Andhra Pradesh.
(February 07,2020)

Signal Transduction and the Hall Marks of
Cancer, UGC sponsored one day National
Workshop on Recent Trends in Genetic
Engineering and Molecular Bioscience (GEMS
2020) at JKC College, Guntur, Andhra Pradesh.
(February 28,2020)

Sreenivas Chavali

'Repeat to reap it: Systems-level understanding
of the role of amino acid repeats' at Xl
International Conference on Biology of Yeasts
and Filamentous Fungi, University of
Hyderabad. (November29,2019)

'Sequence determinants of protein degradation
within intrinsically disordered segments' at
EMBO Workshop on Intrinsically disordered
proteins: From molecules to Systems, Indian
Institute of Science (1ISc) Bangalore, Bengaluru.
(December9,2019)

'Big Data in Biology' at SV University-UGC-HRDC
- Refresher Course in Life Sciences, Sri
Venkateswara University, Tirupati. (December
17,2019)

Subhash B.

Resource person for Topology, level I,
Mathematics Training and Talent Search (MTTS)
(12 Lectures) at IISER Thiruvananthapuram.
(May20-]June 15,2019)

Resource person for Topology on CW complexes,
Annual Foundation School Ill (4 Lectures) at
NISER Bhubaneswar. (July 13-20,2019)

Spectral Sequences as part of Workshop on
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“Sheaf Theory, Sheaf Cohomology and Spectral
Sequences”, (6 Lectures) University of Delhi.
(November 18-30,2019)

Suchi Goel

RIFINS reveals the mystery behind ABO blood
group based severity in P falciparum,
Parasitology conference at Jawaharlal Nehru
University, New Delhi. (September 28, 2019)

Is it possible to learn from natural selection to
identify new drug targets against malaria
parasites? At CSIR - Indian Institute of Chemical
Technology (IICT), Hyderabad. (November 18,
2019)

Sudipta Dutta

Spin-filtering and rectification in graphene
based lateral heterostructures, International
Conference on Current Trends in Materials
Science and Engineering 2019 (CTMSE-2019) at
S. N. Bose National Centre for Basic Sciences,
Kolkata. (July 20,2019)

Spin-filtering and rectification in graphene
based lateral heterostructures at Indian
Institute of Technology (lIT) Gandhinagar.
(September27,2019)

Graphene based lateral heterostructures at
Indian Institute of Science (lISc), Bangalore.
(November 14,2019)

Charge and spin excitations in quasi-one-
dimensional honeycomb nanoribbons, Young
Investigator Meet On Quantum Condensed
Matter Theory (YIMQCMT-2019) at S. N. Bose
National Centre for Basic Sciences, Kolkata.
(December 11,2019)

Graphene based lateral heterostructures at
Uluberia College, Howrah, West Bengal. (March
02,2020)

Sudipta Roy

Catalytic Functionalization of Aromatic
Heterocycles by First Row Transition Metal-
Mediated Carbene Transfer Reactions,
International Charge Density Meeting (ICDM
2019) at University of Gottingen, Germany. (July
22,2019)
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Sunil KumarsS.

Laboratory astrophysics using radiofrequency
ion traps, Inter-University Centre for Astronomy
and Astrophysics (IUCAA), Pune. (June 17,2019)

Development of a Novel Gas-Phase
Spectroscopy Technique for Complex Interstellar
lons, International Conference on Infrared
Astronomy and Astrophysical Dust (IRAAD),
I[UCAA, Pune. (October 22-25,2019)

Suresh Babu Pakala

Chromatin modifiers in Cancer Metabolism at
Academic Staff College (UGC-HRDC), Refresher
Course in Life Sciences, Sri Venkateswara
University, Tirupati. (December 13,2020)

Swarup Roy Choudhury

Heterotrimeric G-protein B subunit affects plant
development and seed oil content in Camelina
sativa via interaction with lipid metabolic
pathway, National Conference on Integrative
Plant Biochemistry and Biotechnology at ICAR-
Indian Institute of Rice Research (IIRR),
Hyderabad. (November 08,2019)

A phosphorylation based mechanism of G-
protein components regulate the root nodulation
events in soybean by interacting a symbiosis
receptor-like kinase, National Conference of Plant
Physiology at Kerala Agricultural University,
Thrissur. (December 20, 2019)

Areceptor-like kinase mediated phosphorylation
of Ga protein affects signaling during nodulation,
National Conference of Frontiers in Plant Biology
at School of Life Sciences, University of
Hyderabad. (January 31, 2020)

Tapan Chandra Adhyapak

Active matter: Fluids of birds, herds of electrons,
bacterial superfluids at IlIT-Rajiv Gandhi
University of Knowledge Technologies (RGUKT),
RK Valley, Idupulapaya, Kadapa Dist., Andhra
Pradesh. (February 27,2020)

Vasudharani Devanathan

Resource person and Invited valedictory
speaker on cell culture techniques for one week
workshop on cell culture techniques at Sri

Padmavathi Mahila Visvavidyalayam (Women's
University), Tirupati - Technology Business
Incubator. (July 15-20,2019)

Neurite formation and synaptic plasticity: From
budding neurites to growth cones at the Indian
Academy of Neurosciences. (September, 2019)

Impact of Women in science and society-some
examples from Indian set up, International Day
of Women and Girls in Science at Sree
Vidyanikethan Educational Institutions, Tirupati.
(February 11,2020)

National Symposium for Bioinformatics and
IISER awareness talk at Presidency College,
Chennai. (February 25, 2020)

Improving leadership skills in academia,
Women in science lecture series during
Women's Day Celebrations at National Institute
of Mental Health and Neurosciences
(NIMHANS), Bengaluru. (March 06, 2020)

Invited speaker on the occasion of Women's day
at Sri Venkateswara College of Engineering
(SVCE), Tirupati. (March 07, 2020).

Venketasubramanian C. G.

Resource Person for “Level 1 Linear Algebra”
(Lecture series of 12 Lectures) in Mathematical
Training and Talent Search program (MTTS
2019), funded by NBHM, held at IISER
Thiruvananthapuram.(May 20-June 01, 2019)

Foundations of Linear Algebra, National
Workshop on Mathematical Analysis at
Bharathiar University, Coimbatore. (August 21-
22,2019)

Lecture Series on “Topics in Linear Algebra”
“Enrichment Programme for PG students” at
Govt. College, Chittur, Kerala. (September 29-
October01,2019)

Lectures on “Normal Extensions” in “National
seminar on Galois Theory and its applications”
held at Govt. Victoria College, Palakkad, Kerala.
(November 27-29,2019)

Vijayamohanan Pillai K.

Periodic Table and the Design of Advanced
Functional Materials, Department of Chemistry,
Indian Institute of Technology Ropar. (May 31,
2019)



Periodic Table and the Design of Two-
dimensional Materials” at Visakhapatnam
during the International Conference on “Recent
Advances in Chemical, Pharmaceutical and Life
processes (RACPL-2019)" - Andhra University.
(July 14,2019)

Battery Battles for Future Transportation,
Institute Colloquium, IISER Tirupati. (August 07,
2019)

Cyclic Voltammetry: Uses and Miss-uses/Abuses!,
Department of Chemistry & M/s Metrohm Young
Chemist Workshop, Victor Menezes Convention
Centre, lIIT-Bombay. (September17,2019)

Periodic Table and the Design of Advanced
Functional Materials, during Faculty Orientation
Programme, S.V. University, Tirupati.
(September 19,2019)

Clean Energy and Green Environment: Will
Chemistry help for a better Future? Inspire
Camp in Mohamed Sathak Engineering College,
Kilakarai, Tamil Nadu. (September 24,2019)

Electrodeposition as a tool for preparing man-
made super-lattices and hetero-structures, at
CECRI during an One day Workshop on
“Fundamentals and Applications of Electro-
deposition for Sustainable Electrochemical
Interfacial Science”. (October 30,2019)

Nobel Prize 2019 in Chemistry, Banaras Hindu
University (BHU) - Varanasi Mahatma Hall,
Seminar Complex, Institute of Science.
(November07,2019)

Periodic Table and the Design of Advanced
Materials, IISER Thiruvananthapuram, Chemistry
In-house Symposium. (November 09, 2019)

Pristine and N-Doped Phosphorene Quantum
Dots: Electrochemical Preparation, Properties,
and Possible Applications, Jamia Millia Islamia,
New Delhi. National Conference on Advanced
Functional Materials-2019 (NCAFM-2019)
(Under the aegis of MHRD-SPARC Scheme).
(November20-21,2019)

Indian EV Market: Opportunities and Challenges,
[IT-Hyderabad & Its EV International Workshop,
“Dawn of a New Era for Indian Automotive
Industry”. (November 30,2019)
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“Electro-catalytic Properties of Graphene and
Phosphorene Quantum Dots” at IISER Pune
during Indo-UK Workshop on “New
Electrochemical Technologies for Sustainable
Fuels, Chemicals and Industrial Processes”.
(December03,2019)

“Applications of Two Dimensional Materials for
Energy Generation and Storage” at NIT Calicut,
Kozhikode during the “National Conference on
Nanomaterials for Energy, Environment and
Health Care (NEEHCON'19). (December 28,
2019)

“Electrochemical Research using Scanning
Electrochemical Microscopy”, at Dept. of
Chemistry, Calicut University, Malappuram,
Kerala. (January 20, 2020)

“Renewable Energy Storage using Advanced
Materials” at Goa during the National Seminar
on “Advanced Materials for Renewable Energy
and Sustainable Environment” in the
Government College of Arts, Science and
Commerce, Khandola, Goa. (February 01,2020)

“Phosphorene Quantum Dots: Electrochemical
Preparation, Doping and Possible Applications”
in Vellore during 26" CRSI National Symposium
in Chemistry (NSC-26) at Vellore Institute of
Technology (VIT). (February 07,2020)

“Renewable Energy Storage using Advanced
Nanomaterials” at NIT Warangal during a six-
day Faculty Development Workshop on
“Teaching and Learning Nano-Science and
Technology through Hands-on Experience” by
the Dept. of Chemistry. (February 10-15,2020)

“Phosphorousin zero, one and two dimensions”,
at lIT-Goa during the DST-SERB School on
“Advanced Functional Materials at Nano and
Atomic Scale”. (February 19, 2020)

“Ultramicroelectrodes and Scanning
Electrochemical Microscopy”, at lIT-Goa during
the DST-SERB School on “Advanced Functional
Materials at Nano and Atomic Scale”. (February
20,2020)

“Electrocatalytic Properties of Two Dimensional
Materials” at Bangalore during 11" Bengaluru
India Nano conference on “New Dimensions in
Nanoscience and Nanotechnology for Industry
4.0".(March 02,2020)
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Participation in Conferences / Symposia/ Workshops

Ambika G.

« Workshop on Data Analysis and Machine
Learning, IISER Tirupati. (May 24-28, 2019)-
Organiser

« 16" International Workshop on Complex
Systems and Networks IWCSN 2019, Humboldt
University, Berlin. (September 23-26,2019)

« Conference on Nonlinear Systems and
Dynamics(CNSD), IIT Kanpur. (December 12-14,
2019)

« 6" International Conference on Complex
Dynamical Systems and Applications(CDSA),
Central University of Rajasthan. (February 21-
23,2020

« International Conference on Theoretical and
Experimental Physics (ICTEP2020), Farook
College, Kerala. (February 5-6, 2020)

« 38" Meeting of the Astronomical Society of
India, IISER Tirupati. (February 13-17, 2020),
Chair, Local Organising Committee

Aniket Chakrabarty

+ Recent Trends in Geoscientific Research on
Dharwar Craton and Other Indian Precambrian
Terrains, organized by Department of Geology,
University College of Science, Osmania
University, Hyderabad. (February 15-17,2019)

« Strategic Mineral Exploration for Sustainable
Development: Emerging Trends and Challenges'
(SMEET-2019); organized by Atomic Mineral
Directorate (AMD), Department of Atomic
Energy, Southern Region, Bangalore. (May 07-
08,2019)

Annapurna DeviAllu

+  EMBO Symposia“Sensing and Signalling in Plant
Stress Response”, New Delhi. (April 15-17,2019)

« 3" AgriNANO-“Challenges and Opportunities in
Agri-nanotechnology” (COAN-2019), Regional
Agricultural Research Station, Tirupati. (June 13-
14,2019)

+ National Conference on Neglected and
Underutilized Crop Species for Food, Nutrition,
Energy and Environment (NUCS-FNEE-2019),

National Institute of Plant Genome Research
(NIPGR), New Delhi. *Served as 'External expert'
for the selection of “Best poster award” for the
theme 'Revisiting the importance of NUCS for
securing FNEE'. (August 02,2019)

« Regional Young Investigators Meeting (YIM),
NIPGR, New Delhi. (August 06-07,2019)

« Franco-Indian Knowledge Summit 2, Lyon,
France.(October 17-18,2019)

+ Melbourne India postgraduate program and
Melbourne India Postgraduate Academy
Conference (MIPPAC 2019), The University of
Melbourne, Parkville, Australia. (December 09-
13,2019)

« Plant and Animal Genome XXVIII Conference,
San Diego, USA. (January 11-15, 2020)

« Missouri University Plant Research Symposium
on “Applications of modern technology from lab
to field”, University of Missouri, Columbia-
Missouri, USA. (February 20, 2020)

« The World Food Prize Missouri Youth Institute,
University of Missouri, Columbia-Missouri, USA.
*Served as 'Expert' in the student selection
panel.(March 04, 2020)

Arun Kumar Bar

« International Conference on Modern Trends in
Molecular Magnetism, IISER Bhopal. (November
27-30,2019)

Arunima Banerjee

« “European Week of Astronomy & Space Science
(EWASS)", University of Lyon, France. (June 25-
29,2019)

« “The functioning of galaxies: challenges for
Newtonian and Milgromian dynamics”, held at
the University of Bonn, Germany. (September
23-27,2019)

« 38" Meeting of the Astronomical Society of
India, lISER Tirupati. (February 13-17,2020)

Ashwani Sharma

« Aptamer based label free fluorescent sensor for
nucleic acid sensing, Aptamers 2019



conference, Oxford, UK. (April 03-04,2019)

« ICBS 2019, CSIR-IICT, Hyderabad. (November
02-04,2019)

«  NOST-OCC, Udaipur. (December 04-07,2019)

Balaraman Ekambaram

+ CO, to Polycarbonate diol, New Generation
Ideation Contest, Hindustan Petroleum Green
R&D Centre, Bangalore. (September 12,2019)

« Nanocatalysts for borrowing-transfer
hydrodeoxygenation of biomass, New
Generation Ideation Contest, Hindustan
Petroleum Green R&D Centre, Bangalore.
(September12,2019)

«  Chemistry Day - 2020, IISER Tirupati. (January
18,2020)

Chitrasen)ena
« Workshop on Data Analysis and Machine
Learning, IISER Tirupati. (May 24-28,2019)

« 38" Meeting of the Astronomical Society of
India, IISER Tirupati. (February 13-17,2020)

Dileep Mampallil

»  Newton-Bhabha Researcher Links workshop, IIT
Bombay. (November 18-21,2019)

Eswarayya Ramireddy

« National Symposium on Advances on Genomics
Research in Crops at Central University of
Rajasthan, Ajmer.(October 16,2019)

- National Arabidopsis Meeting-2019 (NAM-2019)
held at Puri, Odisha. (December 29-31, 2019)
*Served as Session Chair

Girja Shanker Tripathi

« Summer School on Motives and Stacks,
University of Duisburg-Essen, Germany.
(September 23-27,2019)

- SPP 1786 Jahrestagung, Germany. (September
30-October 2,2019)

Gopinath Purushothaman

« "CHEMICAL SCIENCE in INDIA: Young
investigators in chemistry" conference, IISER
Kolkata. (October 18-20,2019)
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Gururaja H. A.

« SIMPA School in Finsler Geometry and
Applications, DST Centre, Banaras Hindu
University (BHU), Varanasi. (December 05-14,
2019)

Janardan Kundu

« International Conference on "Smart Materials
for Sustainable Technology" (SMST-2020), Goa.
(February 22-25,2020)

Jatish Kumar

« 11" Bengaluru India Nano 2020, Bangalore.
(March 02-03, 2020)

Jessyjose

« National conference on Gender in physics
organized by Indian Physics Association,
University of Hyderabad. (September 19-21,
2019)

« Conference on Thirty Meter Telescope (TMT),
Aryabhatta Research Institute of Observational
Sciences (ARIES), Nainital, Uttarakhand.
(October17-19,2019)

« SALT Telescope science meeting, IUCAA Pune.
(November 13-14,2019)

« Science with Subaru-An Indian perspective,
TIFR, Mumbai. (December 18-20, 2020)

« Workshop on W Stars, Mahatma Gandhi
University, Kottayam, Kerala. (January 10-12,
2020)

« 38" Annual meeting of Astronomical Society of
India, IISER Tirupati. (February 13-17,2020)

LakshmiLavanyaR.

« Workshop on Data Analysis and Machine
Learning, IISER Tirupati. (May 24-28,2019)

« Summer School on Artificial Intelligence and
Machine Learning 2019, IIT Tirupati. (July 22-26,
2019)

« NCM Workshop in Harmonic Analysis, IISER
Bhopal.(December 10-14,2019)

« 16" Discussion Meeting in Harmonic Analysis,
[ISER Bhopal. (December 16-19,2019)

« Indo-French Joint Workshop on Statistics and
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Artificial Intelligence for Data Science (SAIDS
2020), ISI, Kolkata. (January 13-17,2020)

NagarajD.S.

+ Intercity Number Theory conference, Institute
of Mathematical Sciences, Chennai. (December
28-29,2019)

Nandini Rajamani

+ Evolution 2019, Meeting of the Society for the
Study of Evolution, American Society of
Naturalists, Society of Systematic Biologists,
USA. (June 21-25,2019)

« Tirupati's first bird festival and its biodiversity.
Tirupati Bird Festival & Bioblitz, Regional
Science Centre, Tirupati. (December 07,2019)

- A day of Life, Annual Talks in Biology, IISER
Tirupati.(March 07,2020)

Nibedita Pal

« 88" Annual Meeting of the Society of Biological
Chemists, India (SBCI-2009) and Conference on
Advances at the Interface of Biology &
Chemistry, Bhabha Atomic Research Centre
(BARC), Mumbai. (November 01-03,2019)

PankajKumar K.

+ Modern Trends in Inorganic Chemistry-XVIlI,
National Institute of Technology Calicut,
Kozhikode, Kerala. (December 11-14,2019)

« International Conference on Recent Trends in
Catalysis 2020 held at National Institute of
Technology Calicut, Kozhikode, Kerala.
(February 26-29,2020)

Raghunath O.Ramabhadran

« Chemical Frontiers 2019, Dabolim, Goa. (August
22-25,2019)

Rajesh Viswanathan

« National Chemistry Conference (NCONC) 2020.
IT Gandhinagar, Gujarat. (February 12-13,
2020)

Raju Mukherjee

+ Meeting on Molecular Microbiology (Mcube),

Centre for DNA Fingerprinting and Diagnostics
(CDFD), Hyderabad. (July 10-12,2019)

+ EMBO symposia-Mycobacterial heterogeneity
and host tissue tropism, International Centre
for Genetic Engineering and Biotechnology
(ICGEB), New Delhi.(February, 11-15, 2020)

Rakesh S.Singh

» Discussion meeting on Relaxation Dynamics
and Spectroscopy, Indian Institute of Science
(11Sc), Bangalore. (February 02-04,2020)

Ramkumar Sambasivan

« Circle of Life, National Centre for Biological
Sciences (NCBS), Bangalore. (January 14-17,
2020)

- A day of Life, Annual Talks in Biology, IISER
Tirupati.(March 07,2020)

Ravi Kumar Pujala

- Soft Matter: Young Investigators Meet (SMYIM)
atShillong. (May 12-14,2019)

« INSPIRE Faculty Review Meeting 2019, Andhra
University, Visakhapatnam. (October 21-23,
2019)

« Soft Matter Meeting 2019, by School of Physical
Sciences, Jawaharlal Nehru University, New
Delhi.(November 13,2019)

« 64" DAE Solid State Physics Symposium at IIT,
Jodhpur.(December 18-22,2019)

RobinV.V.

« Faculty development programme, Climate
across the curriculum: educational resources
forteachers. IIT Tirupati. (April 26-27,2019)

« Evolution 2019 Meeting. Providence, RI, USA.
(June21-25,2019)

- Citizen Science and iNaturalist Meeting for
National Geographic Explorers, Manila,
Philippines. (September 02-03,2019)

« National Ornithological Symposium, Salim Ali
Centre for Ornithology and Natural History
(SACON), Coimbatore. (January 17,2020)

- A day of Life, Annual Talks in Biology, IISER
Tirupati.(March 07,2020)



Saikranthi K.

+ Special session on “Aerosols, Clouds,
Precipitation and Hydrological Cycle” in water
future conference, Divecha Centre for Climate
Change, Indian Institute of Science (lISc),
Bangalore. (September 24-25,2019)

« 4" National conference on India Radar
Meteorology, IIT Madras. (February 05-07, 2020)

*  NARL-IIT-IISER joint workshop on “Research
opportunities at National Atmospheric
Research Laboratory, Gadanki” held at IIT
Tirupati. (February 18,2020)

Sanjay Kumar

« 10" Conclave of the Ramalingaswami fellows
organized by National Brain Research Centre
(NBRC) and Department of Biotechnology,
Ministry of Science and Technology, Govt. of
India. (April 28-May 01, 2019)

Shalini Bhattacharya

» Perfectoid spaces. International Centre for
Theoretical Sciences (ICTS), Bangalore.
(September 13,2019)

+  NCM workshop on Modular forms and Galois
representations, IISER Tirupati. (December 11-
17,2019)

Shibdas Banerjee

« 'School and Symposium on Advances in
Biomedical Mass Spectrometry' (SSABMS 2019),
Saha Institute of Nuclear Physics (SINP), Kolkata.
(November 14,2019)

« Advances in Mass Spectrometry (AMS), a mini-
symposium, lISER Tirupati. (November 19,2019)

« Indian Society for Mass Spectrometry
Symposium on Mass Spectrometry (32™ ISMAS-
2019), Bhabha Atomic Research Centre (BARC),
Mumbai. (November 27-30,2019)

« Symposium on “Biomedical Innovations and
Small Business Opportunities”, Sri Venkateswara
Institute of Medical Sciences (SVIMS), Tirupati.
(January 22-23,2020)

Sivakumar Vallabhapurapu

« International Conference on Phenotypic
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heterogeneity as a driver of cancer progression,
Indian Institute of Science (lISc), Bangalore.
(January 05-07,2020)

« UGC Sponsored Symposium on Advances in
Biotechnology and Bioinformatics, DNR
College, Bhimavaram, Andhra Pradesh.
(February 07,2020)

« UGC Sponsored one day National Workshop on
Recent Trends in Genetic Engineering and
Molecular Bioscience (GEMS 2020), JKC College,
Guntur, Andhra Pradesh. (February 28, 2020)

Souradeep Majumder

- Topics in Birational Geometry, ICTS, Bangalore.
(January 27-31,2020)

Sreenivas Chavali

« XlInternational Conference on Biology of Yeasts
and Filamentous Fungi, University of
Hyderabad. (November 27-29,2019)

« EMBO Workshop on Intrinsically disordered
proteins: From molecules to Systems, Indian
Institute of Science (l1Sc), Bangalore. (December
08-13,2019)

« SV University-UGC-HRDC - Refresher Course in
Life Sciences, Sri Venkateswara University,
Tirupati.(December09-21,2019)

- A day of Life, Annual Talks in Biology, IISER
Tirupati.(March 07,2020)

Suchi Goel

- Parasitology Conference, Jawaharlal Nehru
University, New Delhi. (September 26-29,2019)

» Molecular Approaches to Malaria 2020, Victoria,
Melbourne, Australia. (February 23-27,2020)

Sudipta Dutta

« CTMSE-2019, S. N. Bose National Centre for
Basic Sciences, Kolkata. (July 18-20,2019)

« YIMQCMT-2019, S. N. Bose National Centre for
Basic Sciences, Kolkata. (December 11-13,2019)

« Symposium, Uluberia College, West Bengal.
(March 02,2020)

Sudipta Roy

- IDCM 2019, Goéttingen, Germany. (July 21-26,
2019)
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Sunil KumarsS.

+ International Conference on Infrared Astronomy
and Astrophysical Dust (IRAAD), IUCAA, Pune.
(October 22-25,2019)

Swarup Roy Choudhury

- National Conference on Integrative Plant
Biochemistry and Biotechnology, ICAR-Indian
Institute of Rice Research (IIRR), Hyderabad.
(November 08-09,2019)

« National Conference of Plant Physiology, Kerala
Agricultural University, Thrissur. (December 19-
21,2019)

« National Conference of Frontiers in Plant
Biology, School of Life Sciences, University of
Hyderabad. (January 31-February 01, 2020)

Tapan Chandra Adhyapak

« 38" annual meeting of the Astronomical Society
of India (ASI), IISER Tirupati. (February 13-17,
2020) *Member of the Organizing Committee

Vasudharani Devanathan

« Neuroscience 2019 Society for Neuroscience
(SfN), Chicago, IL, USA. Contributed Poster
(October 19-23,2019)

« Indian Academy of Neurosciences (IAN) annual
conferencein Delhi.(November 19-21,2019).

Venketasubramanian C. G.

« Advanced Instructional School on *“Linear
Algebraic Groups”, IIT Bombay. (June 24-July 13,
2019)

« Workshop on “Galois Representations and
Modular forms”, IISER Tirupati. (December 11-
17,2019)

 Intercity Number Theory seminar, IMSc Chennai.
(December 28-29,2019)

Vijayamohanan Pillai K.

+ Participated as a Member of the TIFAC Meeting
on Energy Storage, Technology Bhavan, New
Delhi. (August 28,2019)

Vijayalakshmi V. Subramanian

- EMBO Workshop on Meiosis, La Rochelle,
France. * Session chair: Regulation mechanisms
I. (August 25-29,2019)

« 11" International Conference on Biology of
Yeasts and Filamentous Fungi, University of
Hyderabad. (November 27-29,2019)

National and International Visits
Ambika G.

« Centre for Materials for Electronics Technology
(C-MET), Pune, 6" Meeting of the Subject Expert
Committee (SEC) on Physical & Mathematical
Sciences. (June 27-29,2019)

« Humboldt University of Berlin, Germany.
(September 23-26,2019)

« Savitribai Phule Pune University(SPPU), Pune
for discussion meeting on BSc(Blended)
program.(October 03-04,2019)

« Inter University Centre for Astronomy and
Astrophysics(IUCAA), Pune as part of
Associateship program. (November 26 -
December01,2019)

« Indian Institute of Science, Bangalore, PhD
defense committee. (January 20, 2020)

Aniket Chakrabarty

- Dept. of Geological Sciences, Banaras Hindu
University (BHU), Varanasi. (May 26-Jjune 11,
2019)

- Dept. of Earth Sciences, IIT Roorkee. (September
14-21,2019)

Anilatmaja Aryasomayajula

e Technical University of Darmstadt and
Humboldt University of Berlin, Germany.
(November 22-December 15,2019)

Annapurna DeviAllu

 International Centre for Genetic Engineering and
Biotechnology (ICGEB), New Delhi for discussing
about research collaboration. (August5,2019)



« ENS de Lyon, France to establish IISER-ENS
summer internship and research collaboration.
(October, 2019)

« The Commonwealth Scientific and Industrial
Research Organisation (CSIRO), Acton, Australia
forresearch collaboration. (December 5-6,2019)

« TheUniversity of Melbourne, Australia as part of
[ISER Tirupati delegation and for research
collaboration. (December09-13,2019)

» Research visit to USDA Agriculture Research
Service, Dale Bumpers National Rice Research
Center, Stuttgart, AR, USA. as part of USDA
Norman Borlaug Fellowship. (January 16-
February07,2020)

« Research visit to Department of Plant Sciences
and Institute of Life Sciences, University of
Missouri, Columbia-Missouri, USA. as part of
USDA Norman Borlaug Fellowship. (February
08-May 07,2020)

AravindanVanchiappan

+ Nanyang Technological University (NTU),
Singapore. (November21-25,2019)

Arun Kumar Bar

- Tata Institute of Fundamental Research (TIFR),
Hyderabad for Inter-institute knowledge
exchange and scientific collaboration. (July 21-
23,2019)

Arunima Banerjee

- Division of Physical Sciences, Indian Association
for the Cultivation of Science (IACS), Kolkata.
(July 08-19,2019)

« Inter-University Centre for Astronomy &
Astrophysics (IUCAA), Pune as a Visiting
Associate. (October 04-09, 2019)

Ashwani Sharma

« Sankara Nethralaya Hospital, Chennai.
(December19,2019)

Chitrasen]jena

« Brookhaven National Laboratory, New York, USA
for research collaboration and participating in
experimental shifts for the STAR Collaboration at
RHIC. (June 18-July 19,2019)
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Dileep Mampallil
- 1ITBombay, Mumbai.(November 18-21,2019)

Eswarayya Ramireddy

» University of Hyderabad, Hyderabad. (December
26-27,2019).

« lISERThiruvanthapuram.(January 27, 2020)

- IBABBangalore. (February 1,2020)

Ganesh K. N.

« Temple University, Philadelphia, PA, USA under
Indo-US Science and Technology Forum (IUSTF)
project, IISER Pune-Temple University.
(September 25-28,2019)

+ Nanyang Technological University (NTU),
Singapore as part of an institute-building
mission for IISER Tirupati. (October 29-
November01,2019)

GirjaShanker Tripathi
« [ITBombay, Mumbai. (June-july, 2019)

« University of Duisburg-Essen, Germany.
(September-October,2019)

GururajaH. A.

« TIFR Centre For Applicable Mathematics (TIFR-
CAM), Bengaluru for research collaboration.
(July01-26,2019)

Janardan Kundu

« Research collaboration visit/MIPP/MIPPA
conference attendance at University of
Melbourne, Australia. (December 09-13,2019)

Jessyjose
« National Central University, Taiwan for research
collaboration. (May 29-June 05,2019)

« Inter-University Centre for Astronomy &
Astrophysics (IUCAA), Pune as a Visiting
Associate. (November 13-15,2019)

« National Center for Radio Astronomy(NCRA)
Pune.(December20-22,2019)

KanagasekaranT.

« Advanced Institute of Materials Research
(AIMR), Tohoku University, Sendai, Miyagi,
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Japan, for collaborative research. (May 05-25,
2019)

« Dept. of Chemistry, IISER Pune for research
collaboration. (December, 2019)

« Dept. of Physics, IIT Madras, Chennai for
research collaboration. (August 19, 2019 &
January 05, 2020)

NagarajD.S.

« University of Lille I, Lille, France. Research
Collaboration in Algebraic Geometry. (May 23,
2019-June 30,2019)

Nandini Rajamani

+ Research collaboration meeting and visit to
Rocky Mountain Biological Laboratory (RMBL),
Crested Butte, CO, USA and meeting with
researchers from University of California Los
Angeles, USA. (June, 2019)

« Cornell Lab of Ornithology, Cornell University,
Ithaca, NY, USA. (June, 2019)

« Research collaboration meeting with
researchers from University of Arizona, at the
American Society of Mammalogists 2019
meeting, Washington DC, USA. (June 27,2019)

Nirmala Krishnamurthy

« Nanyang Technological University (NTU),
Singapore as part of an institute-building
mission for I[ISER Tirupati. (October 29-
November01,2019)

Padmabati Mondal

« Academic visit for research collaboration and
invited talk to Department of Chemistry,
University of Basel, Switzerland. (December,
2019)

« Academic visit for research collaboration to
Institute for Physical and Theoretical Chemistry,
Goethe University Frankfurt, Germany.
(December, 2019)

PankajKumarK.

« Dept. of Chemistry, Panjab University,
Chandigarh for Research collaboration.
(November6-10,2019)

Raju Mukherjee

« ENS de Lyon, France to establish IISER-ENS
summer internship and research collaboration.
(October, 2019)

« Institut Pasteur, Paris, France to establish
collaboration under IFCPAR. (October, 2019)

Rajesh Viswanathan

« University of North Florida, Jacksonville, FL, USA,
as a part of research collaboration through a
National Science Foundation Award. (May, 2019)

« Nanyang Technological University (NTU),
Singapore, as a part of an institute-building
mission for I[ISER Tirupati. (October 29-
November01,2019)

Ramkumar Sambasivan

« National Centre for Biological Sciences (NCBS),
Bangalore.(November 14-18,2019)

Ravi Kumar Pujala

« School of Physics, University of Hyderabad for
research collaboration. (June 12-20,2019)

RobinV.V.

« Columbia University, Ecology, Evolution and
Environmental Biology Department, New York,
USA. (November 11-12,2019)

« Princeton University, Woodrow Wilson School of
Public and International Affairs, Princeton, NJ,
USA. (November 12-16,2019)

« Harvard University, Harvard Museum of Natural
History, Cambridge, MA, USA. (June 17-18,2019)

« Cornell University, Cornell Lab of Ornithology,
Ithaca, NY, USA. (June 19-20,2019)

- National Geographic Society Headquarters,
Washington DC, USA. (June 27-28,2019)

« Salim Ali Centre for Ornithology and Natural
History (SACON), Coimbatore. (April 08-09,
2019)

« |ITMadras, Chennai.(November27,2019)

 Sri City Nature Society, Sri City, Andhra Pradesh.
(December20,2019)

- Keystone Foundation, Kothagiri, The Nilgiris,
Tamil Nadu. (January 16, 2020)



« Ashoka Trust for Research in Ecology and the
Environment (ATREE), Bangalore. (February 04,
2020)

« Wildlife Conservation Society - India
Programme, Bangalore. (March 10, 2020)

« Tata Institute of Genetics and Society (TIGS),
Bangalore. (March 10, 2020)

SaikranthiK.

« National Atmospheric Research Laboratory
(NARL), Gadanki to discuss for collaboration
regarding the DST Core Research Grant PAC
meeting. (October 14,2019)

Sambuddha Sanyal

« Ashoka University, National Capital Region
(NCR), Sonepat, Haryana. (November, 2019)

+ Indian Institute of Technology Delhi.
(November, 2019)

- Jawaharlal Nehru University, New Delhi.
(November, 2019)

Sasmita Mohakud

« Department of Nanotechnology for Sustainable
Energy, School of Science and Technology,
Kwansei Gakuin University, Nishinomiya,
Hyogo, Japan, for research collaboration. (June
10-July 09,2019)

Shalini Bhattacharya

- Indian Statistical Institute (ISI), Kolkata. (May 20-
31,2019)

» Indian Institute of Science Education and
Research (IISER) Pune. (June 20-24,2019)

« Tata Institute of Fundamental Research (TIFR)
Mumbai. (June 25-July 07,2019)

» International Centre for Theoretical Sciences
(ICTS), Bangalore. (September 16-20,2019)

Shibdas Banerjee

« Stanford University for research collaboration
with Stanford School of Medicine, California.
(May 20-June 23,2019)

Sivakumar Vallabhapurapu

» Indian Institute of Science, Bangalore. (January
05-07,2020)
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« DNR College, Bhimavaram, Andhra Pradesh.
(February 07,2020)

« JKC College, Guntur, Andhra Pradesh. (February
28,2020)

Subhash B.

« Indian Statistical Institute (ISI), Bangalore. (July
01-10,2019)

Suchi Goel

« CSIR-Indian Institute of Chemical Technology
(IICT) Hyderabad, for collaboration. (November
18,2019)

Sudipta Dutta

« Kwansei Gakuin University, Hyogo, Japan.
Academic visit for research collaboration and
delivering lecture series. (June 10-July 09, 2019)

« Indian Institute of Science (lISc), Bangalore.
Academic visit for research collaboration.
(November 13-15,2019)

Sudipta Roy

» Research Stay as a Guest Scientist in the group
of Prof. Dietmar Stalke, Department of
Inorganic Chemistry, Georg-August University
Gottingen, Germany. (June 14-July 31,2019)

Sunil KumarsS.

« IUCAAPune.(June 15-18,2019)

« Max-Planck Institute for Nuclear Physics,
Heidelberg, Germany. (July 07-31,2019)

Tapan Chandra Adhyapak

« Technical University of Berlin, Germany. Invited
research visit for collaboration. (December 06-
17,2019)

Vasudharani Devanathan

 Visitto St Louis University, St. Louis, MO, USA to
collaborate with Dr. Fenglian Xu. (October, 2019)

Vijayamohanan Pillai K.

« Participated asa member of the Academic Audit
Team to evaluate the Chemistry Department of
the Central University of Hyderabad. (March 11,
2020)
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Memberships, Fellowships and Affiliations

Ambika G.

« Member, Board of Editors, The European
PhysicalJournal Special Topics (EPJST)(2019-)

+ Editorial Board Member, Proceedings of the
Royal Society A: Mathematical, Physical and
Engineering Sciences (Royal Society Publishing,
London)(2016)

« Visiting Associate, Inter-University Centre for
Astronomy and Astrophysics (IUCAA), Pune
(1995-)

« Member, Selection Committee- INDO-U.S.
Fellowship for Women in STEMM' (WISTEMM),
Dept. of Science and Technology (DST), Govt. of
India

« Subject Expert Committee (SEC) - Physical &
Mathematical Sciences, DST Women Scientist
Scheme (WOS-A)

« Nodal Officer, Vigyan Jyothi, DST

« Subject Expert, Union Public Service
Commission, Delhi

+« Member, Board of studies, G. H. Raisoni
Institutes of Engineering & Technology, Pune

+  Member, Board of studies, Maharajas College,
Cochin

« Member, National Organizing Committee,
Conference on Nonlinear Systems and
Dynamics (CNSD)

« Member, National Advisory Committee,
Complex Dynamical Systems and Applications
(CDSA)

» Life Member, Indian Physics Association (IPA)

Aniket Chakrabarty
+ Honorary Life Membership, Mineralogical
Society of Great Britain and Ireland

» Associate Editor, Mineralogical Magazine

Annapurna DeviAllu

» Served as 'Expert'in the student selection panel
at “The World Food Prize Missouri Youth
Institute”, University of Missouri, Columbia-
Missouri, USA (2020)

« Served as reviewer for Core Research Grant
(CRG) proposal, Science and Engineering
Research Board (SERB), Govt. of India (2019)

+  Member, American Society of Plant Biologists
(ASPB)

AravindanVanchiappan
» Life Member, Indian Society for Electroanalytical
Chemistry (ISEAC)

- Life Member, Society for Advancement of
Electrochemical Science and Technology (SAEST)

« Life Member, Chemical Research Society of India
(CRSI)

« Life Member, Materials Research Society of India
(MRSI)

+ Fellow, Royal Society of Chemistry (FRSC)

Arunima Banerjee

« Visiting Associate, Inter-University Centre for
Astronomy & Astrophysics (IUCAA), Pune

AshwaniSharma

« Life-time Member, International Society of
Aptamers (INSOAP)

Balaraman Ekambaram

- Affiliate Member, International Union of Pure
and Applied Chemistry (IUPAC)

«  Member, American Chemical Society (ACS)

« Member, American Association for the
Advancement of Science (AAAS)

+ Life Member, Chemical Research Society of India
(CRSI)

« Life Member, Material Research Society of India
(MRSI)

« Life Member, The Society for Polymer Science,
India

« Fellow, Royal Society of Chemistry (FRSC)
« Associate Fellow, Andhra Pradesh Akademi of
Sciences (APAS)

B.J.Rao
« JCBoseaward Grant(DST)



« Sectional Committee Member, Indian National
Science Academy (INSA), New Delhi

« Chief-Editor, Journal of Biosciences (Indian
Academy of Sciences, Bangalore)

« Board Member, National Institute of Biomedical
Genomics (NIBMG), Kalyani, West Bengal

« Senate Member, National Institute of Science
Education and Research (NISER), Bhubaneswar

Chitrasenjena
+ Council Member, STAR Collaboration at
Brookhaven National Laboratory, New York, USA

«  Member, Electron-lon Collider User Group at
Brookhaven National Laboratory, New York, USA

« Associate Member, ALICE Collaboration at
CERN, Geneva, Switzerland

«  Member, STAR Collaboration Talks Committee

Ganesh K. N.

« Founding Co-Editor, ACS Omega - An Open
Access]Journal from American

« Chemical Society (April 2016-)

« Member, Editorial Advisory Board, Chemical
Reviews (American Chemical Society)

+  Member, Editorial Advisory Board, Chemistry -
An AsianJournal (Wiley)

+ Member, Editorial Board, Scientific Reports
(Nature Publishing Group-Springer Nature)

+ Member, Editorial Advisory Board,
Oligonucleotides (Bentham)

»  Member, DST FIST Advisory Board (2018-)

e Chairman, DBT Task Force on Bio-
nanotechnology (2018-)

e Co-Chair, DBT STAG Committee (2019)

« Member, DST Nanoscience Advisory Group
(2019-)

e Chairman, Finance Committee, DBT-Wellcome
TrustIndia Alliance (2018-)

+ Co-Chair, 1ISc-DBT Partnership Review
Committee (2020)

+ Chairman, DST Swarnajayanti Fellowship
Committee (2019, 2020)
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« Member, Board of Directors, NCL Venture
Center, Pune (2007-)

« Member, Board of Directors, Innovassynth
Technologies (I) Ltd., Khopoli, Raigad Dist.,
Maharashtra (2017-)

+ Member, Governing Body, SRM University,
Amaravati, Andhra Pradesh (2019-)

» President, Indian Society for Nanomedicine
(2019-)

+ Member, Scientific Advisory Committee,
Regional Science Centre, Tirupati (2019-)
Gopinath Purushothaman

« Member, American Chemical Society (ACS)

Jatish Kumar

+ Member, Chemical Research Society of India
(CRSI)

« Member, Materials Research Society of India
(MRSI)

Jessyjose

« Member, International Astronomical Union
(IAU)

« Life Member, Astronomical Society of India (ASI)
« Member, American Astronomical Society (AAS)

+ Member, International Science Development
Team (ISDT), Thirty Meter Telescope (TMT)

« Associate, Inter-University Centre for
Astronomy & Astrophysics (IUCAA) Pune

« Review Panellist, Hubble Space Telescope (HST)
LakshmiLavanyaR.

+ Member, Ramanujan Mathematical Society
(RMS)

LakshmanaRaoP.

« Member, International Literacy Association (ILA)

« Member, English Language Teachers'
Association of India (ELTAI)

Nandini Rajamani

« Secretary, Ethological Society of India (ESI)
- Editorial Advisory Board Member - Cheetal
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Journal, The Wildlife Preservation Society of
India

« Member, Society for the Study of Evolution
(SSE), USA

Nirmala Krishnamurthy

«  Member, American Chemical Society (ACS)

+ Life-time Member, lota Sigma PI (I1XM): National
Honor Society for Women in Chemistry, USA

Raghunath O. Ramabhadran

+ Resource Person for Royal Society of
Chemistry's (India Division) celebration of
International Year of Periodic Table (IYPT)

Raju Mukherjee

+  Member, Proteomics Society of India (PSI)

Ramkumar Sambasivan

+ Member and Office bearer, Indian Society of
Developmental Biologists (InSDB)

Rajesh Viswanathan

» Reviewer for National Science Foundation, CBET
Division, Protein Engineering, Biocatalysis and
Related Topics

+ Panel member of a worldwide leadership group
for strategic planning, Indian Institute of
Technology, Gandhinagar

« Visiting Associate Professor at University of
North Florida, Department of Chemistry,
Jacksonwville, FL, USA

« Scientific Oversight Board Member, Small
Molecule Drug Discovery Core, Case Western
Reserve University, Cleveland, OH, USA

« Consultant for Chemical Operations, Gingko
Bioworks: Synthetic Biology-based fine
chemical production company, Boston, MA, USA

«  Member, American Chemical Society (ACS)
»  Member, American Society of Pharmacognosy

*  Member, International Cyanophyte Community

Ravi Kumar Pujala

« Visiting Professor Award by CNRS France

RobinV.V.

« Member, Association of Avian Biologistsin India

« Member, Society for the Study of Evolution
(SSE), USA

« Member, International Biogeography Society,
USA

Sasmita Mohakud

« Member, American Physical Society (APS)

Shibdas Banerjee

 Visiting Assistant Professor, Dept. of Chemistry,
Stanford University (May 20-June 23,2019)

Sivakumar Vallabhapurapu

« Editorial Board member, 'Frontiers in Genetics'
(Human genomics section)

« Expert member-selection committee, PMREF, for
the selection of Ph.D. candidates in the PMRF-
IDSE discipline conducted at Indian Institute of
Science, Bangalore (December 12-14,2019)

«  Member, American Society of Hematology (ASH)

«  Wellcome Trust DBT Intermediate Fellowship
for cancer research (September 2018 - August
2023)

Sreenivas Chavali

- Editorial Board Member for Journal of
Biosciences (Indian Academy of Sciences,
Bangalore)

« Ramalingaswami Re-entry Fellowship,
Department of Biotechnology, Government of
India, 2019

« Ramanujan Fellowship (Declined), Science &
Engineering Research Board (SERB), Govt. of
India, 2019

Souradeep Majumder

« Reviewer, Mathematical Reviews, American
Mathematical Society (AMS)

« Reviewer, zbMATH (Zentralblatt MATH),
European Mathematical Society (EMS)

Sudipta Dutta

« Member, American Physical Society (APS)



Sunil KumarsS.

 Life-time Member, Indian Society of Atomic and
Molecular Physics (ISAMP)

Swarup Roy Choudhury

« Life Member, Indian Society for Plant Physiology
(ISPP)

« Life Member, Indian Society of Pulses Research
and Development (ISPRD)

« Life Member, Society of Biological Chemists
(India), (SBCI)

« Ramalingaswami Re-entry Fellowship,
Department of Biotechnology, Government of
India, 2019

Tapan Chandra Adhyapak

«  Member, German Physical Society
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Vasudharani Devanathan

« Indian Academy of Neurosciences (IAN)

« Member, Society for Neuroscience (SfN)

Vijayamohanan Pillai K.

« Vice President, Materials Research Society of
India (MRSI)(2019-2021)

Vijayalakshmi V. Subramanian

« Member, Genetics Society of America (GSA)

« Ramalingaswami Re-entry Fellowship,
Department of Biotechnology, Government of
India, 2020
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Scientific Report

1.0 Physical Sciences

The research in the Department of Physical Sciences at IISER Tirupati is currently
centered around few thrust areas like astronomy and galactic dynamics, data
driven dynamics and complex systems, experimental high energy physics,
theoretical condensed matter physics, soft and active matter and opto-
electronics. The highlights of the research outputs from each group are briefed in
the following sections.

IISER Tirupati joined as a full member institution in the STAR (Solenoidal Tracker at
RHIC) Collaboration in April 2019, which is one of the four experiments at the
Relativistic Heavy lon Collider (RHIC) in Brookhaven National Laboratory, New
York and has 68 institutions from 14 countries across the world, with a total of 738
collaborators.

This gives us an opportunity to participate in the global mega-science project and
allows our Experimental High Energy Physics (EHEP) group to participate directly
inthe data taking, data analysis, and contribute to the publications.

In addition, the research group on active matter theory has collaborations with
Technische Universitat Berlin on identifying mechanisms to control near-surface
trapping of bacteria that has medical and biotechnological applications.

The astrophysics laboratory research program is part of the Center for Atomic,
Molecular and Optical Sciences and Technologies (CAMOST) jointly with IIT
Tirupati to address key challenges in frontier areas of AMO science and
technology of the 21* century. One of the thrust areas, quantum communication
of CAMOST is well-aligned with the recent initiatives of the Government of India in
sustaining and augmenting research activities in quantum computation,
communication, materials and technologies related to the second quantum
revolution (quantum 2.0).

1.1 Astrophysics and Galactic Dynamics

Superthin galaxies

Superthin galaxies are a class of low surface brightness, bulgeless, disc galaxies,
exhibiting sharp, needle-like images in the optical, implying strikingly high values
of planar-to-vertical axes ratios of the stellar disc, which possibly indicates the
presence of an ultra-cold stellar disc, the origin and evolution of which continue to
be mystery (Fig. 1.1.1A).

Dr. Arunima Banerjee's research group would like to understand how “cold” are
superthin galaxies? For this they calculate the specific angular momenta of a
sample of six superthins and nine other bulgeless low surface brightness galaxies
using stellar photometry, gas surface density and high-resolution rotation curves



Figure (Left) 1.1.1A
Edge-on, completely
bulgeless, pure disk

galaxies.

(images from
http://www.wikisky.org;)
The top galaxies are
from the SDSS and the
bottom ones are from
DSS. The DSS images
have a bluer color
balance than the SDSS.

Figure (Right) 1.1.1B
Plot of the specific
angular momenta of the
stellar discs versus the
asymptotic rotational
velocities. The solid line
represents the
regression line fit to the
ordinary bulge less
spirals and the dotted
line the 95.4%$\%$%
confidence interval of
the same. The slope and
intercept of the line is
given by
$2.51\pm{0.72}$ and $-
2.76\pm{1.55}$
respectively.
Superposed on the plot
are the $j_{\rm{s}}$
versus $V_{\rm{rot}}$
data for the superthins
(filled triangles), LSBs
(filled squares) [Jadhav
\& Banerjee 2019].

Figure 1.1.2

Near-Infrared spectra of
one of the youngest (< 1
Million Year) and low
mass (~ 0.06 times mass
of the Sun), accreting
brown dwarfs in the
nearby active star
forming complex
Serpens. The green, blue
and red curves are the
best fit templates for
different spectral types.
The spectra are taken
using the ARColRIS
spectrograph of the 4m
Blanco Telescope, Chile
(Astrophysical Journal,
892, 122).
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available in the literature. They find that the stellar specific angular momentum,
and hence the stellar disc size given by the exponential stellar disc scale length of
three superthins and seven low surface brightness galaxies lie above the 95.4 %
confidence band of the specific angular momentum (Fig. 1.1.1B). Therefore, they
conclude, a superthin may be distinguished by a characteristically larger disc size
which could possibly explain the origin of its large planar-to-vertical axes ratio.
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[Courtsey: https://ned.ipac.caltech.edu/level5/
Sept14/Kormendy/Kormendy6.html]

Low mass sub-stellar objects

Detecting a statistically-significant population of substellar and planetary mass
objects in young star-forming regions critically constrains the initial mass function
(IMF), the distribution of stellar mass in a star forming event. Given its relative
proximity (~430 pc), compact size (< 200), young age (~ 0.5 Myr) and rich number of
young stellar objects, the Serpens-South star forming region is a promising site for
studying young sub-stellar objects, yet the low-mass members of this region
remain largely undiscovered.

Dr. Jessy Jose's group has conducted a deep photometric survey using a custom
1.45 pm filter (W-band), as well as standard J and H near-IR filters, in order to
identify candidates of low-mass young brown-dwarfs in the Serpens-South
region. Her group constructed a reddening-insensitive index (Q) by combiningJ, H
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Figure 1.2

Cardiac dynamics
reconstructed from
ECG data and the
corresponding
recurrence networks
for a) healthy, b) bundle
branch block

¢) dysrhythmia and

d) myocardial
Infarction.

and W-band photometry for survey of objects, based on the strength of the water
absorption feature at 1.45 pm in the atmospheres of mid-M and later objects.
Later they conducted spectroscopic follow up to confirm youth and spectral type
for the candidates (Fig. 1.1.2). This is the first survey to identify the very low-mass
and coolest members of Serpens-South.

Dr. Jose's group identified 4 low-mass candidate Serpens members, which all
display IR excess emission, indicating the likely presence of circumstellar disks
around them. One of the four candidate low-mass members in their list,
SERP182918-020245, exhibits P a3 and Bry emission features, confirming its
youth and ongoing magnetospheric accretion. Their new candidate members
have spectral types >M4 and are the coolest and lowest mass candidate members
yetidentified in Serpens-South.

1.2Datadriven networks and Complex systems

Natural systems are highly complex, with multiple sub units, interacting with
others that lead to emergent collective behaviors and spontaneous architectural
re-organization. Understanding their emergent behavior, predicting its resilience
and fragility, is a real challenge. Prof. G. Ambika's research group on Complex
Systems, focuses mainly on the study of emergent states in such complex systems
and the measures of their complexity from observational data.

Data to Dynamics: via complex networks

While recurrence is a common feature of all bounded systems, the pattern of
recurrences has specific features that can be the signature of each system. Prof.
Ambika along with collaborators have developed a mechanism for generating
weighted recurrence networks, which introduces a new class of complex
networks with strength distribution having a power law with exponential tail.
They also introduced a novel entropy measure for the analysis of recurrence
networks using specific criteria. This method will soon become potentially
important tool for the analysis of short and noisy time series from the real world.
These methods are applied to two widely varying contexts, binary stars and ECG
datato understand and classify them based on observational data alone.

Classification of binary stars: One of the primary challenges in the astronomy of
binary stars is their classification into groups, like semidetached, overcontact,
ellipsoidal etc. The data of light curves of around 750 binary clusters that appearin
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the Kepler field of view are analysed and machine learning algorithms on the
measures, calculated from recurrence networks are shown to be effective in
classifying the binaries into different classes.

Bimodality and a scaling in RNs from ECG data: The variations or anomalies in the
ECG canindicate abnormalities in the underlying cardiac dynamics. Prof. Ambika's
group did a detailed analysis of ECG data using the framework of recurrence
networks (RNs). The novel findings in their work are bimodality in the degree
distribution of RNs and the scaling with the recurrence threshold. These indicate
that the complex dynamics underlying the cardiac system, has structures at two
spatial scales (Fig. 1.2). This information is relevant since these help to quantify
disease specificvariations from 1-minute clinical ECG data.

Alzheimer's disease - a complex network's perspective

The cognitive dysfunctions occurring in Alzheimer's disease (AD) is correlated to
loss of spines induced by amyloid beta. Along with collaborators in [ISc, Bangalore,
Prof. Ambika developed a complex network approach to understand how the loss
of connectivity affects the performance of the neuronal system. For the first time it
correlates the micro-scale behaviour directly derived from careful in vitro
experiments on cultured neurons from a transgenic amyloid beta mouse model to
loss of efficiency of signal transmission at the neuronal network level. They could
explain AD as a critical phenomenon and the corresponding phase transition
predicted from this simple model, can be quite important in future clinical
explorations.

This work published in Scientific Reports is rated in the top 100 Scientific Reports
neuroscience papersin2019.

Multiple time scales and dynamics on complex networks

Prof. Ambika's group introduced a method to show how the heterogeneity in the
dynamical time scales of connected nonlinear dynamical systems can generate
many interesting emergent phenomena, in the context of a community
structured modular network of chaotic neurons with inhibitory synapses. The
results have significance in the process of information coding in terms of
frequency of firing dynamics among neurons and in selective communication
amongthem.

1.3 Theoretical Condensed Matter Physics

Heterostructures of atomic sheets

Atomically thin nanomaterials present a plethora of interesting electronic
properties and at present cutting-edge research is going on in their
heterostructures to achieve new functionalities arising from admixing of different
functionalities and from interface states. Dr. Sudipta Dutta's group is exploring
the electronic, magnetic, transport and optical properties of lateral and vertical
heterostructures of atomic sheets (Fig. 1.3.1). Recent experimental sophistications
have made possible the realization of such heterostructures with minimal lattice
mismatch.
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Figure 1.3.1

Schematic
representation of
graphene-BG, lateral
heterostructure
attached with source (S)
drain (D) bias and gate
(G) bias. In forward
bias, there is spin-
polarization of current
but in reverse bias both
the spins show
conducting behavior,
indicating spin-filtering
and rectification
behaviour.

Figure 1.3.2

Optimized structure of
potassium intercalated
perylene crystal.

Dr. Dutta's recent study shows that the heterostructures with zigzag edges of
graphene and BC, stabilize in a ground state with non-zero net magnetization
arising from localization of one kind of spin along the graphene edge. This leads to
broken time reversal symmetry near each valley with asymmetric up and down-
spin conduction channels through the bulk bands. Consequently, spin-filtering
behaviour has been observed within first-principles based quantum transport
calculations. Due to asymmetric spin distribution, the conduction behaviour also
depends on polarity of the side-gates that control the conduction channels. They
observe higher spin-polarization of current under forward bias, but lower spin-
polarization of current under reverse bias, as shown schematically in the figure.
These spin-filtering and rectification behaviours can find applications in advanced
switchingand memory storage devices.

o

Reverse Sias

Unconventional superconductivity in doped organic semiconductors

The primary research interest of Dr. Sasmita Mohakud's group is exploration of
new quantum phases, low energy magnetic and thermodynamic properties of
various correlated complex oxide systems within quantum many body
approaches. The group is also involved in understanding the microscopic
mechanism of coercivity of ferromagnets, magnetization dynamics, domain wall
dynamics, which would be helpful in designing the next generation permanent
magnets replacing the rare earth elements. Recently, Dr. Mohakud's group is
involved in exploring the unconventional superconductivity in doped organic
semiconductors and their exotic electronic and magnetic properties. In particular,
they have investigated the structural, electronic and magnetic properties of
potassium intercalated perylene with different concentration of intercalant within
first principle calculation. They find that for one atom intercalation, K,-peylene
structures are stable in ferromagnetic ground state and semiconducting while K-




Figure 1.3.3

Proposed phase
diagram for a magnetic
system with spin-1/2
moments at the vertices
of a pyrochlore lattice.
Here FM, PC, and E
refers to phases with
ferromagnetic, Palmer-
Chalker and XY type
magnetic ordering. QSL
refers to the quantum
spin liquid phase. In the
axes J, J, and J, refers to
different spin exchange
interactions in the global
quantization axes.

The following symbols
denote the position of
the interesting materials
on this) for Hyper-plane:
(1) (b) and () for
Yb,Ti,0, as suggested
from two different
experiments, (2) (4) for
Er,Ti,O,, (3) (m) for
Er,Pt,0,.
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perylene structures are stable at non-magnetic ground state. On the other hand,
the maximum potassium doped perylene structures i.e. K;-perylene is metallic
and stabilizes in non-magnetic ground state. The conducting properties of K-
perylene is due to the electron transfer from potassium atom to perylene
molecule which causes shift in Fermi level. The potassium doped perylene crystal
predicted from first principle calculationsis shown in the figure below (Fig. 1.3.2).

Quantum spin liquids and Non-Fermi liquids

The research group of Dr. Sambuddha Sanyal focuses on understanding
emergent phenomena in strongly correlated quantum matter. The present
research activities in the group is currently concentrated into three different class
of problems:

Quantum spin liquids in 3D frustrated magnets

Quantum spin liquids(QSL) is hallmark phase of quantum matter which can be
visualized as a magnetic analogue of liquid phase of matter, where the atoms are
fixed at the lattice points of a structurally solid material but their magnetic
moments or spin degrees of freedoms can fluctuate in a liquid like manner even at
the lowest possible temperature due to quantum mechanical fluctuations and
competing interactions. An understanding of such QSL phases are believed to be
very important forits potential in quantum computing applications.

Dr. Sanyal's group is currently investigating QSL phases in rare-earth pyrochlore
materials, which are debated recently to be a potential candidate for hosting such
QSL phases (Fig. 1.3.3). The primary approach followed in this investigation is
using parton mean field method to explore possible experimental signatures of
QSL phases and its interaction with various experimental probes and various
degrees of freedoms present in a solid. In future work beyond mean-field effects
will be explored.

S|
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Figure 1.4

p-integrated particle
yield ratios K"*/K and
/K ratios as a function
of <dN,/dn>"" for pp, p-
Pb and Pb-Pb collisions
at Vs, = 5.02 TeV. Model
predictions are shown
as lines.

Defects in many-body quantum systems

In order to understand any real-world condensed matter system, one must
consider the presence of defects or imperfections in an otherwise perfect/
ordered system. Dr. Sanyal's group is currently engaged in understanding the low
energy physics of chiral metals (such as graphene) in the presence of strong point
defects. Low energy density of states of such systems are investigated using a
novel random matrix theory approach, in future work this approach will be
complemented with large scale computational studies.

Non-Fermiliquid (NFL) behaviour in strongly correlated systems

Theoretical understanding of non-Fermi liquid/strange metal behaviour in many
body quantum systems is one of the outstanding puzzles of modern condensed
matter physics. Inrecent works a surprising connection have been found between
such NFL phases and a class of models with long-range disordered interaction.
More recent works have shown that certain class of quantum tensor model has
some of the desirable properties of those long-range disordered model even
without the presence of disorder. Dr. Sanyal's group is investigating these tensor
models and its various lattice realizations, the aim of these studies is to construct
possible tensor models which can show NFL transport properties.

1.4 Experimental High Energy Physics

The research group of Dr. Chitrasen Jena is focusing broadly on the study of the
QCD phase diagram, various signatures of QGP and understanding the particle
production mechanism in high-energy nuclear collisions. Recently they have
experimentally demonstrated the rescattering effect in Pb-Pb collisions at the
LHC through the production of hadronic resonances. Resonances are short-lived
particles that decay via stronginteractions, play an essential role in characterizing
the properties of hadronic matter formed in heavy-ion collisions. Due to their
short lifetime (a few fm/c), a significant fraction of resonances decay during the
evolution of the system from chemical to kinetic freeze-out and their hadronic
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Figure 1.5.1

(A) Water droplets are
generated in a
microfluidic channel.
The ambient medium is
oil, which continuously
flown from the two side
channels. (B) The
generated droplets in
the collection area of
the channel. These
droplets can act as
containers for bacteria.
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daughters interact with the medium. The final reconstructable resonance yields
depend on the particle lifetime, the particle density, the hadronic interaction
cross section of its decay products and the timescale during which rescattering
and regeneration are active in the hadronic phase. Therefore, the effect of
rescattering and regeneration are studied by comparing the production of
resonances K'(892)° and ¢(1020) at midrapidity. Both are vector mesons with
similar masses, but their lifetime differs by a factor of larger than ten as K'(892)°
and @(1020) have lifetimes 4.16 + 0.05 fm/c and 46.3 + 0.4 fm/c, respectively.
Figure 1.4 shows K*/K and @/K ratios as a function of <dN_,/dn>""for pp, p-Pb and
Pb-Pb collisions at Vs, = 5.02 TeV. The K*/K ratio decreases for increasing
<dN,/dn>"* while the ¢/K ratio is almost independent of <dN_,/dn>"". The ratios
exhibit a smooth trend across the different collision systems and collision
energies studied. The experimentally observed decreasing trend of the K”/K ratio
with charged-particle multiplicity suggests the dominance of the rescattering
effectinthe hadronic phase (Fig. 1.4).

1.5 Soft and Active matter and Microfluidics

Micro droplets and microfluidics

Dr. Dileep Mampallil's research involves generation of micro-droplets using
microfluidic technology (Fig. 1.5.1). It produces emulsion containing micro-drops
of uniformsize. They encapsulate bacteria in these drops. Further, these droplets
are evaporated to mimic the dynamics of bio-aerosols. The system can be used to
study how pathogen are transmitted by aerosol droplets. The investigation
involves aspects from both physics and biology. Part of his group's research is
donein collaboration with Microbiology group in IISER Tirupati.
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Active matter theory

Dr. Tapan C. Adhyapak's research is in the field of active matter theory, where
his group has explored single particle systems to collective phenomena of large
number of particles. As subjects of interests, the group is studying systems that
are drawing attention from physicists, as well as living systems important for
biological applications.

The group, along with the collaborators from Technische Universitat Berlin, is
currently aiming at studying how bacteria, such as E. coli, approach and get
trapped near a surface under shear flows (Fig. 1.5.2 A, B). The work focuses on
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Figure 1.5.2

(A) Snapshots from our
simulation showing a
tumbling E. coli. (B)
Schematics of surface-
trapping with: shear
flow, varying surface-
topography, flagellar
dynamics during runs &
tumbles. (C) The flow
field around two model
swimmers. The flagellar
bundle of the swimmer
on the left is bent due
to the present of the
swimmer on the right.

Figure 1.5.3A

Generalized phase
diagram of Laponite in
alcohol-water mixture.

It consists of numerous
soft matter phases such
as sol, isotropic/nematic

gel, glass and
flocculated sediment.

Gel formation and

flocculation are taken
place at low and alcohol
contents, respectively,
as shown in the
schematic.

identifying mechanisms to control near-surface trapping of bacteria for medical
and biotechnological applications. The study uses a realistic numerical model of
E. colithathas been developed within the collaboration.

A &

v

Along another direction, Adhypak's group is investigating the hydrodynamics of
model microswimmers near a substrate and in crowded environments. A
comprehensive analysis of the disturbance flows near the model swimmer has
revealed a method, much simpler than the widely used squirmer model, to
simulate phoretic swimmers. The model is generic and is equally suited to
represent living microswimmers with rigid cell bodies propelled by their flagella.
In crowded environment, the flagella can bend, leading to complicated flows and
many-body interactions. The flow fields of the swimmers and their interactions
have been theoretically investigated (Fig. 1.5.2C). The insights obtained thereby
contribute to our understanding of the complex physics in crowded environment
like in a bacterial swarm. Furthermore, the results have made it possible to
implement a fast-hydrodynamic simulation of large swimmer-suspensions,
which they aimin future.

Soft and active matter-experimental studies

Dr. Ravi Kumar Pujala's group works in the field of soft and active matter. His
group has identified various key factors that regulate the self-assembly of
colloids, and macromolecules in their suspensions. They demonstrated a
method to tune the interaction potential and the resulting phase behaviour and
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Figure 1.5.3B

(A) 3D orientation of the
microcubes with
induced defects. Defect
rings (thick red lines)
are pinned on the
surface of the
microcubes. (B) Laser
tweezers assisted
assembly of microcubes
with bent chains
branches, kinks, 2D
crystal, and closed-loop
structures. (C) The SEM
image of the hematite
microcubes.
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microstructure of the states that form by using a combination of nanoplatelets
and alcohols in water. A new class of soft materials, called nanoclay-organogels,
was created. A phase diagram of Laponite® in alcohol solutions is proposed,
which clearly demarcates regions of isotropic sol, unstable sol, isotropic gel,
nematic/birefringent gel, glass, flocculated sedimentation and liquid crystalline
structures (Fig 1.5.3A). They also demonstrated a simple method for preparing
core-shell particles by evaporating thin films of binary mixtures in which the
Laponite nanoplatelets self-assemble to form a crystalline shell on the
amorphoussilica microspheres.

In collaboration with University of Hyderabad, they reported for the first-time
experimental studies on magnetic microcubes dispersed in a thin film of nematic
liquid crystal. They studied the spontaneous orientation, elastic interaction and
laser tweezer assisted colloidal assembly and showed that the cubic colloids
stabilize diverse assemblies, which are not viable in spherical colloids (Fig.
1.5.3B). The magnetic response provides an additional degree of freedom for
manipulation and controlled assembly of colloids in liquid crystals.

Magnetic microcubes in a nematic liquid crystal

Defects

1.6 Opto-electronics

Dr. Kanagasekaran's group is focusing on the development of efficient organic
field effect transistor (OFET) devices for the application of light emission and
sensing (gas & chemical) purpose. This falls under two major research directions:
(i) fabrication of efficient OFET's and (ii) theoretical analysis of structure property
relationship. For the fabrication of FET's, his group is focusing on replacing the
gate dielectricwith a biodegradable material.

Biodegradable dielectric layers for GREEN electronics

Due to the rapid increase in e-wastes in the recent times, there is currentinterest
to develop biodegradable electronic devices. In recent days Dr. Kanagasekaran's
group has incorporated a biofriendly - polymer, cellulose nanocrystals to develop
anovel OFET structure and studied its structural and electrical properties (Fig. 1.6).
Further in order to estimate their efficiency, few other standard polymeric layers
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Figure 1.6

Schematic
representation of OFET,
the conventional
dielectric layer replaced
with biodegradable gate
dielectrics.

like PMMA and polystyrene were also fabricated and compared the properties.
First, a biodegradable CNC (30 nm) thin film was spin coated on SiO,/p++-Si
substrate, which was cleaned by ultrasonication in acetone, ethanol, and 2-
propanol followed by O,-plasma treatment. Followed by PVT grown film like
Rubrene single crystal was laminated on the CNC (or PMMA) dielectric layer and
finally the source and drain electrodes (Au) were deposited with a thermal
evaporation. Device layer thickness and surface morphology were studied by
using a non-contact mode atomic force microscopy imaging. Then the |-V (current-
voltage) characteristics of the devices at atmospheric and oxygen atmosphere
were recorded using a semiconductor parametric analyser (Model: 1500a). From
his group's present research findings, they have concluded that it is possible to
replace the polymeric dielectric to biodegradable gate dielectric to fabricate the
OFETs without decreasing the FET efficiency. In future they plan to continue the
construction of OFETs with biodegradable gate dielectric for the sensing (gas and
chemical) applications.
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1.7 Laboratory Astrophysics and Astrochemistry

Dr. Sunil Kumar group's research includes both experimental and theoretical
work. Experimental research includes development of radiofrequency ion-trap
instrument (Fig. 1.7) at IISER Tirupati to address the problems such as

*  Physicsand chemistry of the Interstellar Medium (ISM) & earth's atmosphere

»  Origin of life in outer space - State-of-the-art-spectroscopy scheme to
identity biomolecules in the ISM

»  Origin of chirality and fluorescence in biomolecules

* Nature's choice of the molecules for building life: determine stability of
molecules against photo-destruction and chemical processes

» Effects of liquid environment on the function of biomolecules
*  Formation mechanisms of complex molecules in space and earth's

atmosphere

Theoretical research includes quantum chemical calculations that complement
experimental findings.



Figure 1.7

The CAD drawing of the
versatile radiofrequency
ion trap setup that will
allow us to do a wide
variety of
measurements
mentioned above.
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Dr. Kumar's group has recently carried out quantum chemical calculations to
determine the electronic structure of the species relevant to an astrochemical
reaction NH,+ H,» NH;+H for the first time over the temperature range relevant
to the diffuse interstellar medium. The computed rate coefficients are found to
beinreasonable agreementwith the recentexperimental results.

2.0 Chemical Sciences

Chemistry research at IISER Tirupati revolves around many important themes of
synthesis, structure and dynamics involving an amazing range of molecules,
supramolecular systems and materials involving multiple length, time and
energy scales. Some of these new molecules, nanoclusters and designer
materials have potential biological applications ranging from rapid diagnostic
tools for nucleic acid sensing, to the imaging of tissues/metabolites and new
therapeutic agents to eliminate life-threatening diseases. Development of more
efficient catalysts for organic transformations as well as new materials for
recyclability and energy storage is intimately linked to circular economy concept
for future, while a strong group in computational modelling and theoretical
chemistry captures detailed insights of the functioning of many of these
molecular systems. Some of the specific details are described below:

2.1 Chemistry-Biology Interface

Infectious agents pose a serious threat to public health as well as global economy
evident from recent pandemic caused by coronavirus disease named COVID-19.
The technology to diagnose viral infection at presentis limited to viral nucleic acid
detection using amplification methods such as PCR or RT-PCR and antibody tests.

To develop rapid detection methods for nucleic acid sensing, several fluorescence
based hybridization methods have been reported in literature. Most of them
require chemical labelling which needs purification that is not cost effective and
cannot be expressed in cells. Light-up aptamer based sensors have recently
shown great potential and has emerged as a promising platform for designing
biosensors for small molecule as well as nucleic acid detection. Many of these
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Figure 2.1.1

Nucleic acid detection
using BSMS and
fluorescence
comparison with baby
Spinach aptamer.

Figure 2.1.2

Structures of iso-PNAs,
bimodal PNAs and their
complexes with cDNA

sensors take advantage of RNA sequence termed “spinach aptamer” that lights
up the fluorescence of otherwise non-fluorescent small-molecule. Using a
miniature variant of spinach aptamer, termed as baby spinach, Dr. Ashwani
Sharma's research group has demonstrated a surprisingly simple, cost effective
and label free baby spinach based minimalistic sensor (BSMS) for fluorescent
detection of nucleicacidsincluding miRNAs (Fig. 2.1.1).

soo0 == = Guffars DFHBI x
——— B .
oo ~— Baby Spinach nm..'un.a 3
—— BSMS+mIRNA-268a
— REMS+mIDNA-2E3a
1000
3
"
T 2000
1008
a

-!?DI;OSIQF;E?;%;GSHEW
A (nmi)

The scientific interests in the research group of Prof. Krishna Ganesh is
centered on chemical modifications of peptide nucleic acids, the acyclic
analogues of DNA. These bind to cDNA/cRNA strongly and in a sequence specific
manner. Continuing on design of Janus (bimodal) PNAs that can recognize cDNA
from both sides, i.e., single PNA backbone that can host two duplexes, his group
has demonstrated two classes of bimodal (bm-PNA) analogues. In one class the
additional nucleobases were hosted on a sidechain at Ca of aeg-PNA backbone
via triazole linker and in the other class, the second nucleobase sequence was
linked on Cy of the backbone in S and R stereochemistry. The control PNAs called
iso-PNAs do not have the conventional nucleobases attached via t-amide link. His
group demonstrated that bm-PNAs can form duplexes from nucleobases kinked
to both t-amide and Ca/Cy-sidechains. The duplexes from Ca/Cy side are more
stable than the standard PNA duplexes and in case of Cy bimodal PNAs, the
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Figure 2.1.3

Structures of
triantennary GalNAc and
sequential GalNAc
conjugated PNAs and
Confocal microscopy
images of HepG2 cells
treated with (A, B) Cf-
GalNAc,-PNA 5, (C, D) Cf-
[Cy(S)-GalNACTL,-PNA 6
(A) and (C) are merged
images of DAPI and
carboxyfluorescein
channels. (B) and (D)
show merged images
from the A and C with
their differential
interference contrast
image showing the
intact cells (gray), nuclei
(blue), and internalized
PNAs (green).

Annual Report 2019-20 | 69

duplexes with S-configuration of sidechain are thermally more stable than those
with R-configuration (Fig. 2.1.2). The results are useful for designing higher order
nucleicacid assemblies.

Peptide nucleic acids do not penetrate into cells effectively. In order to improve
their cell penetration properties and target them into hepatocyte cells, PNAs
were conjugated with N-acetylgalactosamine (GalNAc) in triantennary as well as
sequential manner. They were shown to be taken up specifically by HepG2 cells
that have asialoglycoprotein receptors through receptor mediated uptake
mechanism. Itwas found that the sequentially linked GalINAc-PNA conjugates are
uptaken by cells 15 fold more effectively than triantennary GalNAc conjugated
PNA (Fig.2.1.3).
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Studies in Dr. Rajesh Viswanathan's lab is at the interface of organic chemistry
and chemical biology. Broadly, the group is interested in harnessing the
medicinal potential of natural products through biomimetic studies and related
biosynthetic experiments. The group has recently characterised the genome of
Nocardiopsis sp., an ocean-derived actinomycete. Research is currently funded by
the National Science Foundation for biosynthesis of alkaloids to create bioactive
designer cyclodipeptides.

Recent work from the lab has emerged on a concise biomimetic synthesis to
Nocardioazines that involves access to the DKP core and its further regioselective
and desymmetrizing C3-methylation and C3'-isoprenylations. The study opens
the door for accessing numerous nocardioazine derivatives with high-efficiency.
These analogues have the potential in reducing toxicities of existing anticancer
therapies for curing drug resistant cancers. As a recent example of the applied
nature of the studies, the lab optimized a library of 350,000 organic compounds
including natural and non-natural products and identified safer anticancer leads
through the inhibition of human ribonucleotide reductase. Prior to their work,
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Figure 2.1.4

Strategy to modulate
the biophysical
dynamics of human
ribonucleotide
reductase by driving the
equilibrium from active
dimer into inactive 6
hexamers, and through
the binding of small
molecules at the
catalytic site.

Figure 2.1.5

Crystal structures of the
Crenarcheal DNA
bending proteins in
complex with DNA (A)
Cren7 (PDB: 3LWH) and
(B) Sul7 (1AZQ). (C)
Schematic representing
a dual beam optical
tweezers assay with a
dsDNA tether held
between two silica
beads trapped at the
focus of an infrared
laser. (D) Representative
force extension plot of
dsDNA (-protein, green)
and dsDNA in the
presence of protein
(+protein, blue).

most inhibitors of this cancer target were nucleotidyl isosteres and therefore
cross reacted with off targets with high propensity causing severe side effects. Dr.
Viswanathan has published this novel strategy to modulate the biophysical
dynamics of human ribonucleotide reductase by driving the equilibrium from
active dimer into inactive 6 hexamers, and through the binding of small
molecules at the catalyticsite.
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Dr. Soumit Sankar Mandal's group is interested in studying the function and
dynamics of multidomain proteins using bulk spectroscopic (ITC, Fluorescence),
biochemical and single molecule level assays. His group is trying to address the
following questions:

1. Heat shock protein also known as molecular chaperones, DnaK and
cochaperones (DnaJ and GrpE) are selected as model multidomain protein
system (Fig. 2.1.5). Following which they:

« Identify the unstructured domains in the cochaperones by careful sequence
analysis.

o Studytherole of unstructured domains in chaperone cycle using biochemical
andsingle molecule OT assay.

« Kinetic analysis of rare and transient states in DnaK during this chaperone
cycle.

2. Study the mechanism by which specific proteins intercalate into minor groove
of DNAleadingto changesintheir structure.

o Crenarcheal DNA binding proteins Cren7 and Sul7 are selected as model
proteins.
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« Kineticanalysis of protein-DNA interaction and bending kinetics.
o Structure elucidation to understand how these proteins survive extreme
temperature and solution conditions.

Understanding this protein-DNA interaction kinetics will greatly contribute to
drug designing for cancer treatment.

Dr. Shibdas Banerjee's group is working in the area of mass spectrometry
imaging (MSI), aiding the development of the highly sensitive and fast method of
disease detection by mapping the spatial distribution of tissue metabolites and
analysing the complex metabolic profile (pattern recognition) using machine
learning approach (Fig. 2.1.6). His laboratory is using MSI to pinpoint the
biomarker localization in the tissue section for discriminating cancer and normal
specimens, evaluating tumour margins from the excision biopsies and
diagnosing several other diseases like nephrotic syndrome, kidney obstruction,
temporaland nontemporallobe epilepsy, etc.

Together with a team of surgeons, pathologists, statisticians and chemists, his
laboratory is currently exploring MSI as a rapid diagnostic technique that can be
used intraoperatively also. Their work has found the potential new biomarkers for
breast tumor, which can accurately determine the surgical margin. They are also
working on surgical margin assessment of cervical and head and neck cancers.

Figure 2.1.6 His team is also focusing on grading the astrocytoma by recording the metabolic

| (A) Desorption signatures from the human brain tumour sections. This method of tissue
t ionizati . . .

electrospray lonization analysis is much faster (takes a few minutes) and accurate than the conventional

mass spectrometry ) ) )
imaging setup for histopathology (biopsy often takes several days) method. This makes a huge

scanning biopsy promise for its implementation as a point-of-care diagnostic and rapid
specimens to localize evaluation of cancer margin intraoperatively.
oncometabolites in the
tissue. (B) Mapping the
tissue metabolite
distribution and
overlaying those with
the conventional frozen
section intraoperative
histopathology (H&E) to
evaluate the cancer
surgical margin.

2.2 Synthetic chemistry

Dr. Kiran Kumar Pulukuri's research group is interested in the synthesis of
Natural Products and utilizing them as a tool to discover new therapeutic agents
to treat life-threatening diseases. His group is mainly focused in three major
areas (Fig. 2.2.1), i.e., 1) Natural product inspired discovery and development of
new medicinally important molecules; 2) Improving the efficacy of drug delivery
technologies such as antibody-drug conjugates, by developing new effective
cytotoxic payloads; 3) Development of new methods or technologies to
synthesize the biologically active molecules.
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Figure 2.2.1

Schematic representation
of Dr. Pulukuri's research
focus.

Figure 2.2.2

Scheme
representing broad
research focus of Dr.
Purushothaman's

group.

nntural product

synthesis
method drug discovery
development .;_r_. ond drug

delivary

The central theme of Dr. Gopinath Purushothaman's research group is to
develop new synthetic methods using catalysis as the main tool. His main focus to
this end is to use visible light photoredox catalysis, transition metal catalysis and
dual (metallophotoredox) catalysis for the C-H functionalization of sp® & sp® C-H
bonds and for the construction of other new and interesting organic molecules
(Fig. 2.2.2). One such target that his group currently is interested in is the C-H
functionalization of phenylurea derivatives. Phenylurea is an interesting
functional group that is present in many drugs and natural products. Till now,
most of the phenylurea derivatives studied for C-H functionalization reactions
are limited to phenylureas of the type, ArNHCONR,, wherein R = alkyl group.
Phenylureas with a free amino group (ArNHCONH,) are generally not suitable
substrates or reacting partners due to N-arylation of the free amino group or due
to the formation of a complex mixture with the palladium catalyst at higher
temperatures. His group recently achieved the first general report for C-H
arylation of phenylurea derivatives using a dual metallophotoredox catalysis.

Following this, they are now focussing on other C-H functionalization reactions
such as acylation, trifluoromethylation, olefination etc. Simultaneously, they are
exploring the reactivity of aryl diazonium salts in photoredox catalysis for the
construction of many other new and interesting heterocycles. Their group is also
further interested in remote C-H functionalization of aliphatic carboxylic acids § &
y remote C-H functionalization of carboxylic acid, amine and alcohol derivatives
using both transition metal catalysis & dual catalysis via a template-based
strategy. In this direction they have designed & synthesized several templates to
achieve these transformations.

Transition Metal

Catalysis
* Visible Light ¢ Dual catalysis/
Photoredox — New Method i Asymmetric
: k synthesis

catalysis B Developement

U

Total Synthesis
of Natural
Products and
Drug candidates



Figure 2.2.3

Base-Induced Hydrogen
(H2) Gas Evolution in
Nitric Oxide
Monoxygenation
Reaction.
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Dr. Pankaj Kumar Koli's group works on the following:

1. Nitric oxide monooxygenation (NOM) reaction of a Cobalt-nitrosyl {Co(NO)}* to
Co"-nitrito {Co"(NO,)}: Base induced hydrogen gas (H,) evolution. This project has
put forward a new kind of reactions, which explain the formation of nitrite in
blood plasma (Fig. 2.2.3).
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2. Finding a new pathway for acid-induced nitrite reduction reaction: Formation
of nitric oxide with hydrogen peroxide. In this project, for the very first time, they
have proposed a new chemistry of nitrite reduction, showing the formation of
Nitric Oxide + Hydrogen Peroxide from Nitrite.

3. Reaction of Nitric Oxide with Cobalt-peroxo and Nickel-peroxo: Role of Metal
(Spin State) in Nitric Oxide Dioxygentaion Reactions. In this project, Dr. Koli's
group has discussed the role of the spin state of metals in nitric oxide
dioxygenationreactions, kind of the first study exploring the same.

4. Zein film functionalized with gold nanoparticles and the factors affecting its
mechanical properties. In this project, Dr. Koli's group has explored the
application of nanoparticles (NPs) in the development of new kind of films as an
alternative of biologically hazardous polymers (Polyethylene, polypropylene, etc.).

Dr.Sudipta Roy's group focusses on the syntheses of Cyclic Alkyl (Amino) Carbene
(cAAC) supported highly oxygen and moisture sensitive heterodiatomic (0)
compounds of main group elements and mixed main group element (0)-
transition metal (0) species by exploiting the much stronger o-donating and
better -accepting properties of cCAACs compared to NHCs (Fig. 2.2.4). The major
interest of the group lies on the studies of the unique bonding features and the
electron density distribution of these newly synthesized exotic molecules by
single crystal X-ray diffraction studies and DFT calculations. As an ultimate goal,
the group aims to study the potential applications of these low valent main group
compoundsin organichomogeneous catalysis for the syntheses of small organic
molecules as an alternative to the commercially available transition metal
catalysis. Dr. Roy's group works on both experimental and computational
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Figure 2.2.4

Cyclic alkyl (amino)
carbene (cAACQ) as the
excellent ligand for the
stabilization of exotic
diatomic species of
Group 13to 15
elements and the
transition metals.

Figure 2.3.1

Variation of
coordination number
and coordination
geometry around
Dy(Ill) ion utilizing the
same principal ligand
but with different
ancillary co-ligands.

chemistry which provides a thorough insight of the bonding of the exotic
molecules made as well as the mechanistic aspects of the ongoing
homogeneous catalysis. The group is also involved in the methodology
developmentusing novel transition metal complexes in order to synthesize small
biologically relevant organic molecules.

AN Statelined
ThesphoreeSilicon
Systafm

2.3 Chemistry-Materials Interface

The research interest of Dr. Arun Kumar Bar's group is on multi-pronged
synthetic strategies for molecular and supramolecular magnetic materials with
improved performance in their applications such as memory storage, quantum
computing and communication, spintronics, bionics, etc. They design and
synthesize smart organic/inorganic ligands to achieve metal complexes that
enforce desired chemical functionality and geometric topology around the metal
centre(s). The ionic magnetic anisotropy of an anisotropic metal centre can be
tailored via tuning the coordination geometry and crystal-field topology (Fig. 2.3.1).

Various spectroscopic, X-ray crystallographic, magnetometric techniques and
analytical methods are used to characterize the materials both in molecular and
bulk forms. Chemical and geometric tuning at the molecular level can render
single-molecule magnet behaviour in hierarchical rare-earth and transition
metal complexes.




Figure 2.3.2

Schematic representation
of Dr. Balaraman group's
research theme.
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In the present scenario, the chemical industry is a key constituent of the Indian
economy, accounting for about 1.38% of the nation's GDP. Catalytic processes
are preliminarily involved in the synthesis of 80% of all industrially produced
chemicals. In view of this, design and development of innovative new catalytic
systems has clear, direct and long-term benefits to the chemical manufacturing
sector and to the broader knowledge-based economy. Among the leading
approaches to develop new catalytic systems, rational design is next to
combinatorial and high-throughput experimentations. Dr. Ekambaram
Balaraman's research interest mainly includes mechanistic approach to design
and development of novel catalysts/catalytic materials for fundamentally
important organic transformations which is of industrial importance.
Dehydrogenation of feedstock chemicals (hydrogen generation), C-1 chemistry
(includes CO, to value added chemicals and polymer), and development of novel
donorsin Ziegler-Natta polymerization catalysis are our prime focus (Fig. 2.3.2).

- .

( Organometallic
Catalysis
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Dr. V. Aravindan's group is strictly following the “3R" principle, i.e., Recycle-
Recover-Reuse, in which recycling Li-ion battery is considered not only important
in terms of green & sustainable earth. Also, considered to be one of the prime
supply chain for the resource of valuable elements like Co, Ni, Mn, Cu, Al, Fe and
C, etc., Graphite, an ordered layered structure dominates as a stable negative
electrode material since the commercialization of lithium-ion batteries by Sony
in 1991 which could increase a huge demand owing to the usage in next-
generation graphite-based energy storage devices. Dr. Aravindan's group
proposed an efficient route to reutilize the recovered graphite (RG) from spent
LIBs and subsequently employ as an anode material for the fabrication of a
lithium-ion capacitor (LIC) after required treatment. However, prior to the
fabrication of LIC, the RG is electrochemically pre-lithiated (LiC;) to form a
graphite intercalation compound (Fig. 2.3.3). Thus, resultant dual-carbon LIC in
aprotic organic solvent delivered a maximum energy density of 185.54 Wh kg™,
which is much better than the commercially available LICs and other reported
works on similar configurations. Furthermore, different temperatures (-5 to
50°C) performance analysis was also performed to ensure the suitability of using
the assembled LIC. Overall, the in-house developed, dual carbon-based LIC using
recuperated RG from spent LIBs acquires promising features of low cost and



76| Annual Report 2019-20

Figure 2.3.3

Schematic
representation of LIC
assembled with LiC, as
anode and activated
carbon (AC) as the
cathode in 1M LiPF,
dissolved in ethylene
carbonate: dimethyl
carbonate solution.

Figure 2.3.4

Schematic illustration of
the synthesis of chiral
nanomaterials that can
find application in the
field of biosensing and
anti-counterfeiting.

applicability in wide temperature operations as well as providing a real solution
to recycle the upcoming massive quantity of spent LIBs generated by different
electronicappliances.

Dr.Janardan Kundu's group is focusing on low dimensional perovskites for solid
state lighting applications. They are interested in lead free variants of the low
dimensional perovskites for broad band white light emission. Major efforts are
being directed for development of novel Sb, Te, Cu based low dimensional
materials. Major synthetic efforts along with characterization are being pursued.
Fundamental understanding of the correlation between the structure and PLQY
of such low dimensional materials is a major objective of the ongoing research
efforts.

Dr. Jatish Kumar's research group focusses on the design, synthesis and
characterization of chiral hybrid nanomaterials for application in anti-
counterfeiting, biosensing, chiral light emitting devices and security applications.
The synthetic strategy in general adopts two different methodologies for the
fabrication of chiral hybrid nanomaterials: (i) synthesis of inherently chiral
nanosystems and (ii) template assisted chiral induction in achiral molecules
through a host guest mechanism (Figure 2.3.4). The synthesized molecules and
materials are subjected to photophysical and chiroptical investigations. The
major focus of Dr. Kumar's group is on the investigations of ground and excited
state chiral properties using circular dichroism and circularly polarized
luminescence techniques, respectively. The synthesized nanosystems will be

Cholesteric Crystals

Chiral Nanorods




Figure 2.3.5

Electrochemical
Transformation of black
phosphorous to
Phosphorene Quantum
Dots (PQDs) and
nitrogen doped PQDs
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employed mainly in two different fields. Primarily, the materials will be used as
biosensors for the detection of neurodegenerative diseases such as Alzheimer's
and Parkinson's disease. Secondly, the chiral light emitting nanomaterials can be
tested as substitutes for the currently used luminescentinks in anticounterfeiting
technique. Currently used luminescent inks are commercially available and can
be easily duplicated. However, chiral luminescentinks provide additional security
and hence, can safeguard valuable documents such as passports, visas and
currencies from counterfeiting.

Many two dimensional materials both elemental (e.g. graphene and
phosphorene) and transition metal di-chalcogenides like selenides and
sulphides of Mo, W and Ta have been investigated in the last decade in
mono/bi/multilayer or quantum dot configuration to unravel their unusual
properties not only for exotic electronic applications (e.g., bilayer for twistronics)
but for critically relevant energy storage also, examples being as fuel cells
electrocatalysts, and battery materials. Of the various 2D quantum dot materials
considered for storage solutions in recent years, graphene, phosphorene and
transition metal dichalcogenides are particularly attractive because of their size-
dependent electronic and optical properties (band-gap engineering) and ease of
doping. More important is the benefit due to surface functionalization either to
impart stability in a given solvent, which also ensues processability to provide
long shelf-life of quantum dot solution and their ready integration with
techniques such as spin-coating and electrodeposition.

A new research activity has been initiated in Prof. Vijayamohanan Pillai's
group to prepare hetero-structures of quantum dots of selected 2D materials to
enhance their electrocatalytic activity using electrochemical techniques.
Graphene, Phosphorene and similar analogues will be prepared with high level
of size-control and functionalized using established protocols as illustrated in
Fig. 2.3.5 for Phosphorene Quantum Dots (PQDs) and Nitrogen Doped
Phosphorine Quantum Dots (NPQDs). Prof. Pillai's group current research
includes formation of ultrathin films of quantum dots of graphene and
phosphorene after functionalization by Spin-coating or electrodeposition, their
Morphological, Optical and Electrochemical Characterization and the evaluation
of electrocatalytic properties of such hetero-structures.

M -8 om
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Figure 2.4.1

Graphical
representation of Dr.
Mondal's group
research highlights.

2.4 Theoretical and Computational Chemistry

The research group of Dr. Padmabati Mondal works on connecting
photochemical and biochemical processes with basic theory using multi-scale
theoretical and computational methods. The main focus of the research group is
on quantum mechanical study of excited state processes of transition metal
complexes and organic chromophores. Particular interest being theory and
application of light-induced processes involving excited states, which often
demands inclusion of non-adiabatic coupling, spin-orbit coupling, spin crossover
etc. for accurate description of subtle phenomena. Her group is also involved in
quantum chemistry based development of nonconventional molecular
mechanical force fields as well as bimolecular simulations based on classical
molecular dynamics and combined quantum mechanical/molecular mechanical
methods. With the aim of connecting the route towards the feeling of happiness
(i.e. the functionality of serotonin) with the basic theory, her group is currently
working on the theoretical understanding on the mechanism, kinetics and
allosteric effect of serotonin-receptor binding using molecular dynamics
simulations methods. Moreover, light-induced electronic transition and proton-
coupled electron transfer of biopterin chromophore and its role in serotonin
production and functionality are being illuminated using quantum mechanical
and combined quantum mechanical/molecular mechanical methods. The
research highlights of Dr. Mondal's group are graphically represented in Fig. 2.4.1.

light-induced spin crossover
in transition metal complex

light-induced non-adiabatic
phenomena in chromaphore
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Protein-ligand interactions,
stability and allostery

Continuing with the research on computational astrochemistry and prebiotic
chemistry, this year Dr. Raghunath O. Ramabhadran's group has focused on
two key aspects - (a) deciphering the role of metal-ions in interstellar chemistry
and (b) Identifying the merits/pitfalls of using density functional theory to model
open shell molecules in the solution phase. For the purpose of (a), they probe the
interstellar formation of formamide - a key biomonomer. With its possession of
two electronegative atoms (“N”and “Q"), it presents an ideal foil to investigate the
various ways in which the metal-ions co-ordinate with these atoms, and assess
the possibilities of the proposed mechanisms under putative interstellar
conditions. With (b), they investigate the performance of several key density



Figure 2.4.2

(A) A schematic
illustration of altering
the effective pair
interaction between the
ligand-functionalized
nanoparticles by
changing the ligand and
solvent properties, and
(B) density profiles
suggesting formation of
stable planar interfaces
between the coexisting
high-density and low-
density liquid phases
on increasing the
simulation box aspect
ratio in the supercooled
water.
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functional as black-box tools to assess how well they can model salvation effects.
This is critical to determine the right set of tools to be used in computational
prebiotic chemistry.

Dr. Ramabhadran's group also started working in the area of computational
thermochemistry. The specific problem they are interested in being - pKa
determination of strong acids using quantum chemistry. A Priori, pKa
determination using computations, is a challenging area, given the intrinsic
error-bars associated with standard methods. They are developing special
protocols to overcome these errors and accurately predict the pKas. On the
collaborative front, Dr. Ramabhadran's group is collaborating with Dr. Sunil
Kumar's (IISER Tirupati Physics) astrobiology research group, and are working on
ascertaining the rate-coefficients of the reaction: NH;+ H,» NH,+H which is vital
in the formation of ammonia (an extremely important bio-precurosr) in the
interstellar medium.

Self-assembly processes play a crucial role in designing many of the multi-scale
complex structures in nature. In these processes, (effective) inter-particle
interactions guide the molecular/nanoscale building blocks to spontaneously
assemble into the target structure. Therefore, it is crucial to have control of the
inter-particle interactions between the self-assembling agents to get the target
structure. Using computational modelling, Dr. Rakesh S. Singh's research group
is currently exploring - how does the information encoded at molecular scales in
the grafting strands of programmed nanoparticles, along with the
thermodynamic conditions, change the effective interaction between the
programmed nanoparticles dispersed in water? (Fig. 2.4.2A)

Additionally, Dr. Singh's group has recently derived a general thermodynamic
criterion to stabilize planar interfaces between coexisting phases in finite-size
systems and showed the existence of liquid-liquid phase separation (LLPS) in the
most accurate model of supercooled water (Fig. 2.4.2B). It is hypothesized that
the existence of LLPS in the supercooled water gives rise to the observed
anomalous behaviour of thermodynamic response functions on cooling. His
research group is currently exploring the effects of the anomalous behaviour of
thermodynamic response functions in the supercooled water on the molecular
self-assembly processes atthese thermodynamic conditions.
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Figure 3.1

(A) Only BRCT domain
and (B) RING and BRCT
domains of BRCA1
protein docked onto
hybrid human telomeric
G-Quadruplex structure.

3.0Biological Sciences

3.1Single Molecule Biophysics

Dr. Nibedita Pal's lab is at the interfaces of biology, physics and chemistry.
Broadly, the group is interested in the mechanistic steps by which the disease
related proteins interact with higher order DNA structure such as G-quadruplex,
cruciform DNA etc. Presently the group is investigating the mechanistic details of
multifunctional tumor suppression protein BRCA1's interaction with human
telomeric G-quadruplex structure. The effect ofimportant players, e.g., structural
diversity of G-quadruplex DNA, oxidative stress etc. on this interaction are also
under investigation. Towards that goal, biophysical approaches such as single
molecule fluorescence resonance energy transfer (smFRET), molecular docking
studies(Fig.3.1)and circular dichroism are being employed.

Additionally, the research group is also interested in designing multi-
compartmental drug delivery vehicle, which is an integral part of combination
therapy, using DNA nanostructures. DNA nanostructures offer unparalleled level
of modularity and near atomic level precision along with biocompatibility. The
group plans to devise a strategy for building multi-compartmental drug delivery
vehicle using cage-like DNA structure as subunit and using short nucleic acid as
keys for controlled release of drugs in a cascading manner.

3.2 Molecular Microbiology

Dr. Raju Mukherjee's group is working on understanding drug permeation in
Mycobacterium tuberculosis that can be useful for rational design of future drugs
with better penetration. Transport of nutrients across the bacterial inner
membrane and the processes mediating transport have been extensively
studied. However, the mechanism by which nutrients permeate across the
extraordinarily thick mycomembrane is poorly understood. The group aims to
identify and characterize the key outer membrane proteins including 'porins' that
are essential for nutrient and antibiotic uptake. Towards this they employed two
screens involving high-density transposon mediated mutagenesis followed by
massively parallel sequencing and mass spectrometry-based proteomics and are
presently characterizing the porins for their potential uptake function.

Ina new project, his group is employing a high-resolution quantitative proteomics
approach using a label free technique to identify the differentially regulated



Figure 3.2

Label free quantitative
proteomics to identify
the drivers of intrinsic
drug resistance in
mycobacterium.
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proteins during sub-optimal exposure to drugs (Fig. 3.2). They are collaborating
with systems biologist to apply co-expression based network and pathway
analysis to identify the epicentres of protein-protein interactions employed by
mycobacterium to overcome the uncoordinated situation experienced during
exposure to drugs that target DNA replication and protein synthesis. These
interactions are signatures of adaptations referred as intrinsic resistance, which
microorganism uses to tolerate drugs before permanently changing its genome
toshow drugresistance.

3.3 Molecular and Cellular Parasitology

Malaria parasite has a complex life cycle where its asexual phase takes place in
humans while sexual phase in mosquito. In humans, although the parasites
initially reside in liver, itis only symptomatic once it starts its multiplication phase
in erythrocytes. When the parasite is multiplying inside erythrocytes, it receives
cues either from parasite itself or environments and starts differentiating into
gametocytes for its transmission to mosquito. The gametocyte development in
humans takes approx. 10-12 days passing through stage I-V. However, for
transmission, only stage V gametocytes should be taken up by mosquito.
Therefore, in order to complete its life cycle, itis really important for the parasite
to be able to transmit itself 'just in time' from humans to mosquito to be able to
complete its further development. It has already been shown that stage |
gametocytes move out of blood circulation and enters stroma of bone marrow
and develop through stage II-V and at stage V they again come back to circulation
ready to be picked up by mosquito. But the host and parasite interactions that
allow gametocytes to sequester and develop in bone marrow are completely
missing. Thus first part of Dr. Suchi Goel's research focusses on understanding
the gametocyte sequestration process in the bone marrow. Since members of
multigene families; PfEMP1, RIFIN and STEVOR proteins are known to mediate
this phenomena at asexual stages of the parasite, they want to study as to which
one of these mediate sexual stage sequestration. In order to identify the proteins,
initially her group has standardized protocols for in vitro gametocyte induction.
Using mass spectrometry and RT-PCR analysis, candidate multigene family
members were identified and confirmed their expression at the gametocyte
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Figure 3.4

(A) GFP imaging of
mitochondria in single
cells of C. reinhardtii on
Light (left panel) and
Dark (right panel)
conditions. (B) A model
for ATM kinase
dependent regulation of
Nuclear splicing factors:
A cascade if kinase
activation involving three
kinases, namely, ATM,
AKT and SRPK leads to
phosphorylation of
Nuclear Speckle Proteins
(SRSF) during DNA
Damage Response
(DDR). Phosphorylated
SRSF proteins help RNA
spiling directed towards
DDR-specific transcripts.

surface by immunofluorescence analysis. Presently her group is expressing the
identified multigene family candidates as recombinant proteins to study their
rolein gametocyte sequestration.

Further, during its life cycle, when a parasite decides to move from its
multiplication phase into terminally differentiated gametocyte stage, that is a
critical decision for the parasite where it does not increase in numbers but
prepares for its exit from humans. This process is known to be developmentally
regulated with the help of transcription factor family, P. falciparum Apetala2
(PfAP2). Using bioinformatics analysis, Dr. Goel's group has identified PfAP2s
that are expressed at stage | and stage V gametocytes. They performed CHIP
analysis and pull down fragments that could interact with these PfAP2s. Itis really
interesting that her group has identified candidate genes where some are
predicted to have kinase functions and others are hypothetical proteins.
Currently, her group is focusing on deciphering the role of the identified
candidate genesin gametocyte development.

3.4 Genome Biology and Cellular Adaptations

Prof. B. ). Rao's group has shown by live imaging that plant mitochondria (GFP-
tagged in Chlamydomonas reinhardtii cells) exhibit dynamic relocalization
changes with respect to chloroplast in light versus dark conditions (Fig. 3.4A).
Majority of GFP-tagged mitochondria appose closely with chloroplast as an
intimate network along the surface of the latter specifically in light conditions.
The physical association between the two organelles appears very intimate
suggestive of metabolic coordination between the two organelles in light. In
contrast, the dark grown cells show highly reduced level of GFP-mitochondria
which are globular and distributed sparcely in and around the chloroplast
compartment. We are assaying the functional coupling between the two in these
contrasting states of photoautotrophy, mixotrophy, heterotrophy, low and high
carbon concentrating mechanism/photorespiration conditions (Fig. 3.4A).
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Nuclear Speckles (NS) are phase-separated liquid-like states in mammalian nuclei
whose biogenesis, function as well as disassembly and loss-of-function are
stringently regulated. Prof. Rao's group has shown that during DNA damage
response (DDR), a cascade of kinase action (ATM to AKT to SRPK) leads to
phosphorylation of SRSF proteins which reorganise NS (Fig. 3.4B). They propose
that nuclear splicing is regulated during DDR in order to express DDR-specific
transcripts more selectively. Recent studies have uncovered that RNA splicing
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itself feedback regulates the transcription, thereby finetuning the overall
transcription profile to the cellular demands. DDR provides a model to
consolidate the mechanistic basis of this proposal in mammalian cells.

3.5Genome Integrity and Chromosome Inheritance

Infertility, spontaneous foetal loss and birth defects in humans result mainly
from mistakes in chromosome inheritance during meiosis, the cell division that
forms eggs/sperm. Faithful inheritance in meiosis requires links between
homologue pairs that are created by induction of numerous programmed DNA
breaks, and repair of these breaks as crossovers. Consequently, proper
distribution of DNA breaks to all chromosomes and appropriate repair are
critical for fidelity of their inheritance and therefore preservation of fertility.

Dr. Vijayalakshmi Subramanian's group is interested in investigating the
mechanisms that promote fidelity of chromosome inheritance as well as
genome integrity during meiosis using budding yeast as a model organism. Her
group is investigating the role of nuclear architecture, chromatin and their
interplay in spatially and temporally modulating DNA breaks as well as repair.
DNA break and repair mechanisms in meiosis are fundamentally conserved and
findings in model organisms will have a direct impact on understanding of
chromosome inheritance in humans. These studies will also have an impact on
the understanding of mechanisms of genetic diversity.

3.6 Cellular and Molecular Oncology

Metastasis Associated Protein1 (MTA1) is a chromatin modifier and its
expression is significantly associated with prognosis of many cancers but its role
in glucose metabolism remains unknown. Dr. Suresh Babu Pakala's group
found for the first time that MTA1 has a significant role in glucose metabolism
where MTA1 regulates the expression and activity of LDHA and consequently its
function in breast cancer motility. Immunohistochemistry analysis revealed a
positive correlation between the expression levels of MTAT and LDHA in breast
cancer patients. Further, through MTA1 overexpression and knock down studies
they found that MTA1 is required for the optimal expression of LDHA. Using the
co-immunoprecipitation, ChIP assays, Dr. Pakala's group elucidated the
underlying molecular mechanism in the regulation of LDHA expression by MTA1.
The mechanism involves the interaction of MTA1 with c-Myc and recruitment of
MTA1-c-Myc complex on to the LDHA promoter to regulate its transcription.
Accordingly, the selective knockdown of LDHA using LDHA specific sSiRNA in MCF-
7 cells stably expressing MTA1 reduced the migration of MCF-7 cells. Together
these findings revealed the regulatory role for MTA1 in LDHA expression and its
resulting biological function.

Among the gynaecological malignancies, ovarian cancer is the prime cause of
mortality in women. High disease recurrence and chemoresistance are the
primary barriers in the treatment of ovarian cancer patients. Cancer stem
cells/tumor initiating cells are a potential source of disease recurrence and
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Figure 3.6

(A) IGROV1 monolayer
(2D) cultured in
adherent culture
medium. (B) IGROV1
spheroid (3D) cultured
in suspension culture.

chemoresistance. Dr. Sanjay Kumar's group is trying to understand the complex
molecular events involved in ovarian cancer progression, stem cells dependent
drugresistance, and identify valuable therapeutic targets.

Dr. Kumar's lab has taken up a data mining approach to identify potential genes
and pathways associated with ovarian cancer stem cells. The differential gene
expressions in ovarian cancer monolayer cell (2D culture) and spheroid (3D
culture) were investigated (Fig. 3.6). Based on gene expression-fold change,
twenty six differentially expressed genes were validated by qPCR. Subsequently,
differentially expressed genes are further analysed to explore their role in
biological processes and functions. In addition, his lab is exploring the potential
role of differentially expressed genes in drug sensitivity and resistance.

Dr.Kumar'slabis also involved in investigating the underlying mechanism for the
KLF8 overexpression and its role in ovarian cancer progression. The group's work
is trying to uncover the molecular basis for these effects, including direct role of
TGF-B receptor complex. The group has cloned different promoter regions of
KLF8 gene to engineer a novel KLF8 promoter reporter assay to dissect the mode
of transcriptional regulation. His group is also exploring the role of mitochondrial
fusion/fission regulators in mitochondrial dysfunction during the progression of
ovarian cancer. The main focus here is to elucidate the differential gene
expression of mitochondrial dynamics regulators in healthy cells, cancer and
cancer stem cells and establish association with altered mitochondrial functions
and their potential role in cancer pathogenesis.

3.7 Cancer Biology and Immunology

HDAC4 and RelB interact to form a HDAC4-RelB complex in Multiple Myeloma
Cells. Dr. Sivakumar Vallabhapurapu group's previous research showed that
their interaction is essential for Multiple Myeloma cell survival. To further
understand the importance of HDAC4-RelB interaction in the immune system
and cancer, his group aims to investigate in which cell types HDAC4 and RelB
would interact to form this complex. To this end, they plan to employ FRET based
screening, for which they have cloned the multiple FRET pairs. HDAC4-CFP, RelB-
YFP; HDAC4-Clover and RelB-mRuby2 fusion constructs have been generated.
These FRET pairs will be introduced into different cell types of theimmune system
toinvestigate theirinteraction.



Figure 3.8

The figure shows
embryonic stem cells
guided to differentiate
into skeletal muscle in
the petri dish. Green
colour is antibody
staining for Myh2 and
a-actinin, which are
proteins selectively
expressed in muscle.
Hoechst is a DNA dye,
which stains the nuclei
of all the cells in the
dish.
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Computational analysis revealed that the N-terminal 1-200aa of RelB interact
with HDAC4 and these results were also validated by immunoprecipitation
experiments. Further the analysis revealed the hotspot amino acid residues
involved in HDAC4-RelB interaction. Using the combination of approaches, his
group has identified few compounds that are likely to disrupt the HDAC4-RelB
complex. By employing the FRET method with the help of above mentioned FRET
pairs, his group aims to identify compound/s that would be able to disrupt the
HDAC4-RelB complex. Further studies would reveal the impact of disruption of
HDAC4-RelB complexinimmune cells and cancer cells. To further understand the
nature of RelB and HDAC4 interaction, they have purified recombinant RelB-1-
200aa and HDAC4-100aa, where these purified fragments will be used for
crystallization studies.

His group has previously identified another interesting complex RelA-YY1, which
forms a transcriptionally repressive complex in multiple myeloma cells. This
complex represses a pro-apoptotic gene Bim to enable multiple myeloma cells to
survive. However, the mechanism by which RelA-YY1 causes gene repression was
not clear. By employing computational approaches they found that the C-
terminal transcriptional activating region of RelA interacts with the N-terminus of
YY1, which includes a potential transcriptional repressive region within YY1.
These results were validated by co-immunoprecipitation experiments. From
these results it appears that the YY1-repressive region masks the transcriptional
activation region of RelA and thereby causes gene repression. Further studies are
in progress to understand if RelA-YY1 represses genes other than Bim, that are
relevant to cancer progression. Since Bim, a pro-apoptotic gene, whose
repression is central to cancer cell survival, they characterized the Bim gene
promoter and found that there are few interesting activators and repressing
transcription factors. His group aims to understand as to how the repressive
transcription factors overcome the activators of Bim gene transcription to
promote cancer growth. Their preliminary studies identified couple of novel
repressors of the Bim gene, and are currently investigating the importance of
these novel Bim gene repressorsin cancer progression.

3.8 Developmental biology and Stem cells

Dr. Ramkumar Sambasivan group's interest is to understand the mechanisms
of cell fate commitment during embryonic development. Specifically, his
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Figure 3.9

(A) Schematic
representation of the
different mechanisms
involved in glucose-
mediated
neurodegeneration.
Impaired insulin
signaling is at the an in
T2DM patients, which
leads to various
Alzheimer's Disease
symptoms and then
ultimately to the
neuronal cell death (B)
Hippocampal neurons
cultured from the goat
brain-Days in vitro 5.

research focuses on the developmental mechanisms regulating the formation of
organ-specific progenitors in early mammalian embryos. This fundamental
understanding is key for developing stem cell technologies aimed at modelling
andtreating human disease.

Earlier, based on his group's findings on the development of embryonic
progenitors generating the heart and the skeletal muscles of the head, his
laboratory had designed and developed methods for differentiating skeletal
muscle from pluripotent stem cells. This work allowed them to gain expertise in
methods to derive skeletal muscle from stem cells (Fig. 3.8). Muscle derivation
has been an area of cutting-edge research in the stem cell field as it holds promise
to tackle muscle-wasting diseases known as myopathies. In the past year, Dr.
Sambasivan's group has set up a collaboration to capitalize on their expertise
with the goal to develop a cellular model for GNE myopathy, a rare genetic
disease. Success in this effort will help understand the mechanism of this orphan
disease and thus, will lay the foundation to develop therapy.

3.9 Neuroscience

Dr. Vasudharani Devanathan's group is focussed on understanding the
process of neuritogenesis in the brain. Neuritogenesis is a key process important
to extend neurites and synapses which are the so called “functional units of
neurons”. They want to understand this process in altered glycemic conditions,
mimicking the adult brain which is exposed to excess glucose during diabetes
(Fig. 3.9). Currently her group uses primary neurons from cerebellum and retina
as modelsfortheirresearch.
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3.10 Genomics and Systems Biology

Protein function is traditionally attributed to its tertiary structure. Intrinsically
disordered segments, which do not adopt a stable tertiary structure, can facilitate
molecular interactions and provide a plethora of possibilities for functional
innovation, predominantly based on their primary sequence. This has created
keen interestin deciphering the role of primary sequence in conferring specificity.
Based on their sequence composition, disordered regions can be classified into (i)
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Classification of
intrinsically disordered
regions in proteins,
based on the sequence
composition.
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complex regions containing diverse amino acids, (ii) low-complexity regions with
bias for few amino acids or (iii) homorepeats with stretches of single amino acid
runs (Fig. 3.10). In addition to amino acid bias, physicochemical bias within
disordered segments, such as polar and/or charged residue tracts could be an
important determinant of protein function. Importantly, such biased regions with
low sequence entropy tend to accumulate more genetic variations, which could
alsoinfluence proteinregulation and function.
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Dr. Sreenivas Chavali's group aims to obtain a systems-level understanding of
the influence of disordered segments with amino acid(s) and physicochemical
bias on the regulation of gene expression and protein functionality and their
impact on health and disease. For this, they have assembled about 200 datasets
spanning sequence, structure, regulation, molecular interactions and evolution
in yeast and human. Their analyses of proteome-wide mammalian protein
degradation data showed that disordered segments with charge bias are
associated with longer protein half-lives, highlighting the influence of such
biased regions on Ubiquitin-Proteasome mediated proteostasis. Currently, the
group is invested in deciphering the impact of low entropy sequences on
ribostasis and protein functionality. Besides these, they have set up
computational pipelines for analysing large-scale bulk and single cell
transcriptomics data for investigating in-house generated as well as publicly
available transcriptomics datasets to address fundamental biological/
biomedical questionsindependently and with other research groups.

3.11Plant Biology

Dr. Annapurna Devi Allu's research focuses on unravelling the molecular
mechanisms underlying plant stress responses. With the current climatic
changes, there is a higher probability for the co-occurrence of diverse stresses in
field conditions. Therefore, understanding the molecular basis of plant response
to a combination of stresses is of great importance for crop improvement and
food productivity. While there is a substantial understanding of the response to
singular stress, little is known about the response to combined stresses. Recent
reports suggest that plant response to combined stresses is distinct and cannot
be inferred from studying the response to individual stress. Dr. Allu's group aims
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Figure 3.11.1

Arabidopsis thaliana
seedlings exposed to
short-term drought
and heat stress or their
combination. (A)
Compared to individual
stress, the combination
of heat and drought
stresses had a
pronounced effect on
growth parameters such
as shoot biomass and
root length. (B) Acquired
thermotolerance in
Indian mustard
(Brassica juncea L.)
seedlings. Pre-exposure
to priming stimulus (PS)
mitigates the effect of
heat stress (triggering
stimulus; TS) in B. juncea
seedlings.

at deciphering the complex molecular mechanisms underlying the plant
response to a combination of the most prevalent abiotic stresses viz., drought
and heatinthe model plantArabidopsis thaliana (Fig. 3.11.1A).

Further, her group is engaged in identifying the “molecular drivers” that govern
the priming-induced plant stress responses using Arabidopsis thaliana, rice
(Oryza sativa L.) and the oilseed crop, Indian mustard (Brassica juncea L.) as model
systems. Exposure of plants to a mild stress has been shown to “prepare or
prime” them to mount an efficient response upon encountering a subsequent
stress. Such a modified response is considered to be due to the existence of
“stress memory"” in plants that is established during their initial exposure to the
stress, termed as “priming”. Such “memory” may last for several days to weeks or
even generations. Interestingly, “priming” with one type of stress can modulate
the plant's response to same or different type of stress, termed as cross-stress
response. Currently, her group is investigating the molecular mechanisms that
govern the duration of “stress memory” and “cross-stress” response. Findings
from the group indicate that pre-exposure to priming stimulus alleviates the
effect of lethal heat stress and mitigates the impact on the growth and survival of
Brassica juncea seedlings (Fig. 3.11.1B). Currently, forward and reverse genetic
approaches are being employed to functionally characterize the priming- and
combined stress-responsive transcription factors (TFs) and establish their gene
regulatory networks (GRNs), which can form a valuable resource to engineer
plants for multi-stress tolerance.

Dr. Eswarayya Ramireddy group's research focuses on molecular host-
pathogen interactions in crop plants. Dr. Ramireddy's group is employing
nutrient-rich and climate-resilient crop, finger millet (Eleusine coracana (L.)
Gaertn.), popularly known as "Ragi" as a model plant. Ragi is considered as one of
the bestalternative food sources apart from traditional rice and wheat. The three
southern states Andhra Pradesh, Karnataka and Tamil Nadu contribute to 70% of
the total cultivated area of ragi in India. One of the significant limiting factors for
ragi yield and productivity is blast disease caused by Pyricularia grisea. The yield
loss due to this dreadful blast disease is reported to be close to 50%, and it can go
up to 80-90% in endemic areas.
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Figure 3.11.2 A C
Elucidating candidate ptible: '
genes for blast disease-
resistance in Finger
millet by comparative
transcriptomics study.
(A) Two local varieties
that have been reported
as susceptible and
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Dr. Ramireddy's group aims to identify the novel genes involved in blast disease
resistance in Finger millet by using comparative transcriptomics (Fig. 3.11.2). To
this end, they have performed whole genome expression profiling of two
popular and contrasting (sensitive or resistant to blast disease) ragi varieties
using RNA sequencing technology. The depicted Venn diagram and heat map
shows the candidate genes under control and diseased conditions of susceptible
and resistant cultivars (Fig. 3.11.2). Current research of the group involves
validation of the candidate genes for blast disease resistance through qRT-PCR.
Upon confirmation, the multiplexed CRISPR-Cas9 system will be employed for
gene editingin finger milletfor blast disease resistance.

Dr. Swarup Roy Choudhury's group is working on receptor-mediated signalling
in plants. For example, Nod factor perception by receptors activates the
symbiotic signalling in legumes. His group is now involved in biochemical
characterization of the nod factor receptor kinases (NFRs) in legumes to solve the
important questions, like what is the molecular basis for the impact of
phosphorylation on the activation of plant receptor-like kinases and how does
receptor-mediated signalling orchestrate the gene expression required for
symbiosis. Further, his group aims to functionally analyse the known and novel
genes that are required for nodule formation to gain a comprehensive
understanding of improved nodule formation in chickpea and groundnut.

To decipher those questions, Dr. Roy Choudhury's group has identified nod
factor receptor kinase genes (NFR1 and NFR5) from chickpea and groundnut by
using Chickpea Transcriptome Database and PeanutBase, respectively. Multiple
sequence alignments of different NFR genes have shown that most of the regions
are highly conserved among different plants. The transcriptome database and
their gene expression studies revealed that receptor-like kinases are significantly
expressed in roots and nodules compared to other tissues. To determine the
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interaction affinity between Nod factor and NFR proteins and phosphorylation
status of NFR proteins, they have purified recombinant NFR proteins.
Additionally, a subset of genes known to be involved in regulating critical aspects
of nodule development have been identified in groundnut from PeanutBase
based on their functional orthologues in other model legumes. These genes
belong to those encoding Ca*/calmodulin (CaM)-dependent protein kinase
(CCaMK) and Nodule Inception (NIN). The group has standardized the hairy root
transformation of groundnut and now plans to evaluate the functional role of
CCaMK and NIN by CRISPR/CaS9 based genome editing to generate hairy roots
lacking the respective functional proteins.

3.12Ecology

One of the major challenges faced by the biodiversity hotspots like the Western
Ghats is landscape change. Along with collaborators, Dr. Robin Vijayan's group
has conducted a study to examine changes in the extent of natural habitats on
the mountain-tops of Western Ghats. The grasslands of the Shola Sky Islands
have been reducing due to exotic tree invasions (Acacias, Pinus and Eucalyptus
species). Because of the grassland reduction, the range sizes endemic grassland
species (Nilgiri Pipit) have reduced, with some populations going locally extinct.
His group has used LANDSAT and Sentinel imageries from 1973 to 2017, with 840
ground truth points across the ecosystem and detected substantial landscape
modification (7-60%); predominated by an invasion of grasslands by exotic
woody species (23.4%). This information has been shared with Forest
Departments and also with the Tamil Nadu state High Court that is examining a
case oninvasion of natural habitats by exotics.

In order to understand the impact of this landscape change on a specialist bird,
the Nilgiri Pipit, Dr. Vijayan's group has conducted 663 surveys in 170 grassland
sites. They used single-season occupancy modelling and N-mixture modelling to
account for processes influencing detection, presence, and abundance. We
found that elevation had a positive influence on species presence, patch size had
a moderate positive influence, and patch isolation a moderate negative
influence. This highly range-restricted species is locally extinct at several
locations and persists at low densities in remnants of recent fragmentation,
suggesting an extinction debt.

Along with other colleagues, his group has also conducted a study to examine
avian malaria infecting the Western Ghats bird communities as a model system
to characterize the underlying eco-evolutionary drivers of parasite diversity, and
to elucidate its epidemiological implications. Their analyses using ~1200 birds
reveal that compared to Plasmodium, Haemoproteus lineages were highly host-
specific and diversified via co-speciation with their hosts. His group's research
shows that community structure of host-generalist Plasmodium was primarily
driven by geographical factors (e.g. biogeographic barriers), while that of host-
specialist Haemoproteus was driven by host species barriers (e.g. phylogenetic
distance). Consequently, a few host species can harbour a high diversity of
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Plasmodium lineages which, in turn, are capable of infecting multiple host
species. These two mechanisms can act in concert to increase the risk of
introduction, establishment and emergence of novel Plasmodium lineages in
island systems.

In the past year, Dr. Nandini Rajamani's group has deepened their
understanding of the occurrence of palm squirrels and shifting ranges, across
species. In order to understand potential interspecies communication,
understanding of the signaling mechanisms within species is first needed.
Species often evolve complex signaling mechanisms to communicate within and
across species, and these could be colour, acoustics, or behavioral traits. These
traits could have separate evolutionary histories, and understanding the
adaptive roles of separate traits can be challenging. Dr. Rajamani's group has
examined the role of size, morphology, color, and acoustics in palm squirrels
through behavioral and quantitative approaches. Promising findings from their
work soon to be communicated includes: evolution of intra-species colour
patterns, mirrored across three species with disparate ranges; global patterns of
colour and pattern evolution across squirrels.

The group has also explored behavioral traits that allow small mammals to adapt
to extremely cold environments of the Trans-Himalayas in Ladakh. Promising
finds from their work soon to be communicated includes: strong relationship
between marmot distribution and glacier/ice presence; first records of haying
behaviour in pikas; evolution of burrowing behaviour in pikas using comparative
methods. They found that marmots are seriously threatened by grazing and feral
dogs, but also that marmots are possibly much more important for wild
predators (like wolves and snow leopards) than was previously known.

4.0 Mathematics

Mathematics research at IISER Tirupati includes research areas such as algebraic
geometry, differential geometry, Galois representation, harmonic analysis,
numbertheory and representation theory.

4.1 Algebraic Geometry

Dr. Girja Shankar Tripathi is working in the theory of Witt groups associated
with geometric objects. Witt groups are defined for any triangulated category
with duality and it is this general framework that offers computational tools
available for cohomological invariants: For a scheme X one considers the
category Ch ,(QCoh(X)) of chain complexes of quasi-coherent O,-modules with
bounded and coherent homology, and its derived category D°(X). The structure of
derived categories of schemes via Grothendieck's six functor formalism allows
one to understand various cohomological invariants, in particular, Witt groups.
For constructible Witt theory, Dr. Girja Shankar Tripathi and his collaborators
consider the category Ch_{con}QCoh(X)) of constructible sheaves and its
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bounded derived category D.°(X). This has been recently studied by Jon Woolf in
topology to understand signatures of manifolds. Dr. Tripathi with his
collaborators is exploring the constructible Witt groups for algebraic
interpretation of signature as well asits applications to algebraic number theory.

Prof. D. S. Nagaraj focuses on study of varieties associated with the degeneracy
loci of vector fields. In his recent study with his collaborator (EI Mazouni) he
obtained some new results about the degeneracy loci of vector fields on
projective plane. He is also studying the properties of vector bundles on special
kind of varieties with his collaborators (Biswas and Krishna).

Dr. Souradeep Majumder has been working on various problems in algebraic
geometry. One of the projects deals with the rationality of moduli spaces of
bundles with fixed determinant over a real curve. In particular the situation when
the base curve has no real rational points was investigated and the birational
types of the moduli spaces as real varieties were classified. In another project Dr.
Majumder is continuing his investigation of parabolic bundles in positive
characteristic. To be more specific, for the past one year, he is trying to define a
suitable notion of stability and to construct the corresponding moduli space, as
well as the moduli stack.

4.2 Automorphic formsand Complex Geometry

Dr. Anil Aryasomayajulaworkisfocused on the following two projects:

1. Estimates of Bergman kernel associated with Jacobi cusp forms (Joint with Jurg
Kramer and Anna von Pippich): For the past few years, Dr. Aryasomayajula and
his collaborators are occupied with deriving estimates of Bergman kernels
associated to automorphic forms. Utilizing their previous estimates for Bergman
kernels associated to cusp forms, and combining it with a relation of Eichler and
Zagier, and applying certain deep theorems from complex geometry, they
derived estimates of Jacobi cusp forms. Their estimates for Jacobi cusp forms are
polynomial in the weight and index of Jacobi cusp forms, which is a significant
improvement from the existing estimates from Kohnen, which are exponential in
nature.

2. Estimates of Bergman kernel associated with Hilbert modular cusp forms
(joint with Rajneesh Kumar Singh): Extending their techniques to the Hilbert
modular setting, they have derived estimates of Bergman kernels associated to
Hilbert modular cusp forms, both along the diagonal, and away from the
diagonal.

4.3 Differential Geometry and Topology

Dr. H. A. Gururaja is investigating the conjugacy rigidity question for complete
Riemannian surfaces.

Dr. B. Subhash continued the study of right generalised projective spaces, with
respect to the Whitney triviality of suspensions of these spaces. In another work,
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heis trying to extend the results of a collaborative study of manifolds on which all
oriented bundles have trivial Euler class that has been published in Homotopy,
Homology and Applications. In collaboration with Ajay Thakur (IIT Kanpur) Dr.
Subhash is also trying to understand the Kand KO ring of Milnor manifolds. They
have been able to describe the K-groups and the KO groups using the Atiyah
Hirzebruch spectral sequences.

4.4 Galois Representations

Dr Shalini Bhattacharya's broad area of interest is algebraic number theory.
She works with Galois representations, especially the ones attached to (classical)
modular forms. She uses the mod p and p-adic Langlands program in the work
and therefore she is interested in the automorphic side of the Langlands
correspondence as well. Dr. Bhattacharya is interested in finding the mod p
reductions of Galois representations in several cases. She is also learning about
Galois representations associated to Hilbert modular forms, quaternionic
eigenforms and Siegel eigenforms.

4.5 Harmonic Analysis

Dr. R. Lakshmi Lavanya is interested in problems which arise in Harmonic
Analysis, in particular, in the context of locally compact groups, which are not
necessarily Abelian. In this regard, an isomorphism theorem for the Feichtinger's
Segal algebra on locally compact groups was obtained. This work has been
communicated to a journal for publication. Currently, Dr. Lavanya is working on
S-Fourier and S-Fourier-Stieltjes algebra on locally compact groups.

4.6 Representation Theory

Dr.Venketasubramanian's research interests are in the representation theory
of p-adic groups and automorphic forms and in particular branching laws of
representations of p-adic groups. He specializes in the study of distinguished
representations. Continuing an ongoing work on determining the structure of
full theta lifts, certain results established for complex representations were
attempted to be generalized to I-modular representations of p-adic general
linear group, where | is different from p. Some partial results have been obtained
in this direction and these results are applied to solve a distinction problem for
the generallinear group.

5.0 Earth and Climate Sciences

5.1 Geochemistry

Dr. Aniket Chakrabarty's group is currently working on the mineralogy and
geochemistry to trace the evolution of the alkaline rocks. Their work is mainly
focused on peralkaline nepheline syenites (agpaitic rocks), carbonatites, and
some exotic diamondiferous kimberlites. In general, peralkaline rocks are
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enriched in high-field strength elements (HFSE) such as REE (Rare Earth
Elements), Uranium (U), Thorium (Th), Zirconium (Zr), Niobium (Nb), and
Tantalum (Ta) as well as halogens [Chlorine (Cl) and Fluorine (F)]. These elements
are sequestered in rare minerals like pyrochlore, bastnaesite, synchysite,
parasite, monazite, allanite, apatite, etc. An in-depth macro-micro scale
exploration and research of the alkaline complexes are essential for finding viable
economic deposits.

Recently, Dr. Chakrabarty's group is exploring diamondiferous kimberlites and
carbonatites (extremely rare global occurrences) in the Anantapur district,
Andhra Pradesh. These mantle-derived rocks are the main carrier of diamonds
and garnet peridotite mantle xenoliths to the Earth's surface, thus acting as
windows to lower crustand subcontinental lithospheric mantle.

They are exclusively working on the Nb-deposits associated with the Indian and
Canadian carbonatites. Dr. Chakrabarty's group has observed that there are
discrepancies on the nomenclature recommended by the International
Mineralogical Association (IMA) and Commission on New Minerals Nomenclature
and Classification (CNMNC) for pyrochlore group minerals and requires
substantial revision of the existing classification scheme. To rationalize the
classification scheme they have started a multidisciplinary approach with
International collaborations (Canada, US, Germany and Spain).

5.2 Climatic studies

Variation of Vertical Structure of Precipitation in Wet and Dry Spells during the
Southwest and Northeast Monsoon Seasons over the Arabian Sea and Bay of
Bengal: Indian monsoon is a land-ocean-atmosphere coupling system hence,
knowledge on the morphological features of precipitation over the Arabian Sea
and Bay of Bengal at different temporal scales is crucial. In this regard, the
climatological characteristics of vertical structure of precipitation in the wet and
dry spells over these two seas are studied by Dr. Sai Kranthi's group during
southwest and northeast monsoon seasons using the 16 years (1998-2013) of
three dimensional rainfall data obtained from the first space-borne precipitation
radar i.e., Tropical rainfall measuring mission precipitation radar (TRMM PR).
Precipitation characteristics are contrast during wet and dry spells over the
Arabian Sea and Bay of Bengal in a given season as well as from one season to the
other. Regardless of the season, the wet spells comprised of deeper systems and
dry spells are associated with more shallow systems. During the dry spells of Bay
of Bengal, the occurrence of deep systems decreases and shallow systems
increases from southwest to northeast monsoon, which results in the bimodal
distribution of storm height and reflectivity during the northeast monsoon. The
variation in background atmospheric conditions like total column water vapour,
mid tropospheric humidity, divergence are responsible for the observed
differencesin the precipitation characteristics.
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6.0 Humanities and Social Sciences

Dr P. Lakshmana Rao developed criteria for qualitative evaluation of the impact
of strategy training. He proposed five criteria: conditional knowledge, use of
clusters, responsive actions, specificity in strategy description and fluent
verbalization. Additionally, a collaborative research project was undertaken to
train Andhra Pradesh Government Secondary School Teachers to conduct Action
research in their teaching-learning context. The collaborative members include
the British Council and teachers from Andhra Pradesh. The purpose of this
collaboration is to enable teachers to try out different approaches and ideas, to
develop their reflective practice, to make choices and decisions about their
teaching styles, to develop their confidence, and to improve their student
learning.
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Induction Program

Induction Program- BS-MS students-2019
July31-Aug 11,2019

As part of the orientation program for the new batch of BS-MS students joining
on Aug 2019, we have planned an induction program for 10 days. The program
was designed to initiate a smooth transition of students into the campus life at
[ISER Tirupati. With this view, along with COSA members, we worked out a
detailed plan of activities that will help new students to enhance their skills for
teamwork and interpersonal communication.

The program was coordinated by Prof G Ambika, Coordinator, Academic
programs along with members of COSA and other faculty members. It went till
Aug 11, 2019 and regular teaching for this batch started from Aug 13, 2019. All
events inthe program (details given below) went well and students enjoyed and
participated enthusiastically.

It started with the orientation on the first day on scope and relevance of the
BS-MS program, academic guidelines of the program etc delivered by the
Director and Dean. This was followed by interactive sessions with Women's cell,
COSA, Counsellor and selfintroduction sessions.

There were 4 scientific talks that were really
— .ILE - inspiring for their young minds.
. . — . “Goodbye, Mr Kilogram”-Prof Amol Dighe, TIFR
: “Big answers from small brains”-Prof Gaiti
Hasan, NCBS

“Battery Battles”- Prof Vijayamohanan Pillai,
IISER Tirupati

"Life with and without Chemistry”- Prof K N
Ganesh, lISER Tirupati

™ Welcome by Director and Registrar and interactive session with Coordinator, Academics
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r

“Big answers from small
brains” - Prof Gaiti Hasan,
NCBS

The following workshops were also arranged over the days as mentioned below.
School to Campus- Workshop -Your Dost

Origami-Workshop

Vegetable carving-Workshop

Yoga session

Self-defense-Workshop

A full day long workshop was conducted on “Emotional Quotient and Self
Leadership”-by Ms Rashmi Dutt, Dialog Services, Noida, Delhi.

Students were taken on a one day visit to Regional Science Centre, Tirupati and
they all enjoyed the planetarium show.

™ Emotional Quotient and Self Leadership”-by Ms Rashmi Dutt, Dialog Services, Noida, Delhi.
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®® Cultural events

Also on the first weekend, we organised a program called “Go Green” which was
planting treesin IISER Tirupati main campusin Yerpedu.

They had a session on various students clubs and their functions. Sports club
introduced them to sports facilities and activities on campus and new students
showcased their cultural talent on cultural evening during the second week.

The program ended with freshers day on Aug 11.

The feedback on the
program taken from
students indicate that all
of them liked this way of
introducing them to the
program and the campus.

r g
BS-MS batch 2019 in
[ISER Tirupati Yerpedu campus

Score for the program Relevance of the program

1|1im

1™
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Gold Medal at iIGEM, 2019

Ateam of 15 students from the Indian Institute of Science Education and Research (IISER) Tirupati, secured a
gold medal in their maiden attempt at the worldwide synthetic biology competition conducted by the
International Genetically Engineered Machine (iGEM) foundation at Boston (USA). The five-day "Giant
Jamboree" event starting from the 31* of October brought together 375 participating teams from over 45
countries around the world. The teams present the exciting results of their projects, which they had worked
on during the summer, and IISER Tirupati was one of the 57 collegiate teams to win a gold medal. This is the
firstyear of our institute's participation in the iGEM competition.

The students were mentored by Dr Raju Mukherjee and Prof B Rao, along with immense support from the
director, Prof KN Ganesh. The team was also very generously funded by the Department of Biotechnology,
Govt. of India, which they secured by winning the grant at the Indian Genetic Engineering Competition (iBEC
2019) early thisyear.

The team worked towards developing a non-invasive and affordable treatment for colon cancer. They
proposed the use of a synthetically engineered probiotic, which selectively targets colon cancer cells and
upon sensing the lactate present in the environment, secretes an immunomodulator called Interleukin-12,
which in turns helps to kill the tumour cells. The engineered bacterium has been ambitiously named CoCa
coli, whichis a portmanteau of "colon cancer versus E. coli". The team members also got guidance from other
faculty members, Prof G Ambika and Dr Tapan Chandra Adhyapak for modelling their dynamics, which
helped to further their project. Another facet of the project was to interact with high school students to give
them an exposure to the exciting field of synthetic biology and the potential it holds.

The 15 students from 2016 and 2017 batches of BS-MS program, who worked right from the beginning in
the iGEM team are Dibya Saha, Bhabesh Tripathy, Uttara Khatri, Mrugank Dake, Amartya Pal, Subhashree
Mal, Kartikeya Avadani, Neelima Krishna, Ishita Amar, Deevitha Balasubramanian, Swapnil Bhagat, Mayur
Bajaj, Namita Chutani, Megha Maria Jacob and Omkar Mohapatra.

Among them, 5 students, Amartya Pal, Bhabesh Kumar Tripathy, Megha Maria Jacob, Mrugank Devendra
Dake and Uttara Khatri visited Boston and presented the work. Their visit was sponsored by Department of
Biotechnology and IISER Tirupati.




Summer Internships

Offered in Summer 2019

[ISER Tirupati has started an active summer internship program under which students from other
universities and institutions can come and do a research project with faculty at IISER Tirupati. From the
applications received, students are selected based on their merits, aptitude and availability of projects. In
summer 2019, we offered projects to 18 external students under this program as per details in the list below.
This is in addition to 76 internal students of IISER Tirupati, who did two months of project work with our
faculty members.

Name of the Student

Parent Institute
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Faculty Supervisor

Duration of
Internship

Ms. M G Sanusha [ISER Thiruvananthapuram Dr. Raju Mukherjee May 01-June 29, 2019

Ms. Roopika Chandran Central University of Kerala, Kasaragod Dr. Sivakumar May 01-June 20, 2019
Vallabhapurapu

Ms. Dharsana P D [ISER Thiruvananthapuram Dr. Sunil Kumar S May-July 2019

Ms. Sharon Marina Cochin University of Science and January 03-April 15,

Francis Technology (CUSAT), Kochi, Kerala 2019

Ms.

Arathi Sathyan NV M

Calicut University, Malappuram, Kerala

Dr. Dileep Mampallil

April 24-May 15, 2019

. Gadge Karun

Hindu College, University of Delhi

Dr. Jessy Jose

March 14-May 15, 2019

. Souharda Saha

NISER Bhubaneswar

. Akshay Irappa Kaslod

[ISER Thiruvananthapuram

. Anup Pramanik

NISER Bhubaneswar

Dr. Swarup Roy
Choudhury

May 15-July 15, 2019

May-July 2019

May-July 2019

Mid May to Mid July,

Mr. Deepjyoti Satpathy [ISER Berhampur Dr. Arunima Banerjee 2019
Ms. Divya P S [ISER Thiruvananthapuram Dr. Jatish Kumar May 27-July 27,2019
Mr. Dheemath Reddy NISER Bhubaneswar Prof. KN Ganesh May-June 2019
Mr. Karthik Gananath NIT Calicut, Kozhikode, Kerala Prof. G Ambika May-June 2019
Mr. Surya Swaroop Dash  IISER Kolkata Dr. Sudipta Roy May 13-July 13,2019
Mr. Anuj Verma NISER Bhubaneswar Dr. Subhash B June 04-July 30, 2019

' Ramaiah Institute of Technology, Dr. Soumit Sankar June 15-August 15,
Ms. Vidyashree v Bengaluru Mandal 2019
Ms. Lipi Seth Pondicherry University, Puducherry Prof. BJ Rao May 15-July 15, 2019

Dr. Vasudharani
Ms. Lekshmy R [ISER Bhopal Devanathan June 04-July 09, 2019
Dissertation Projects
Bharati Vidyapeeth Institute of

Mr. Ritobroto Chanda Environment Education and Research ~ Dr. VV Robin May-October, 2019

(BVIEER), Pune

Ms.

Vaagdevi

Vignan University, Guntur, Andhra
Pradesh

Dr. Sivakumar
Vallabhapurapu

July-December 2019

Ms.

Dhanya Ramadurai

University of Madras, Chennai

Dr. Annapurna Devi
Allu

December 2019-April
2020
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Conferences/Workshops Organised

Workshop on Data Analysis and Machine Learning
May 24-28,2019

Data science is now recognized as a new discipline, that deals with the acquisition,
storage, retrieval, processing and analysis of data. With the realization that
knowledge lies mostly in data, the demand for scientists who are trained in data
analysis is increasing. Many research areas like LHC, radio astronomy, genomics,
molecular simulation, organic synthesis, climate science etc. rely greatly on data
and data analysis. Realising the relevance of data science, IISER Tirupati jointly
with IUCAA Pune conducted a 5-day workshop on Data Analysis and Machine
Learning during May 24-28,2019.

The workshop was atanintroductory level, meant to train young researchers and
students in the recent techniques of data analysis. The lecture sessions handled
by 10 resource persons introduced statistical analysis, nonlinear time series

# Introductory session W Panel discussion

inaian Institute of Saience Education & Research Tirupati

DATA ANALYS1S

ened
MACHINE LERRNING

w® Participants
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W Poster session ®® Computer lab session

analysis, recurrence networks, Bayesian approaches and machine learning
algorithms. In addition, there were hands-on sessions every day conducted by 11
researchers and experts, that trained the participants in the use of data sets from
various research areas like astrophysical data, cosmology data, experimental
data, physiological data, climate data etc. Around 50 participants including PhD
students, Postdoctoral Fellows and advanced under-graduates from institutes &
universitiesin India participated in the 5-day program.

The workshop was organised by Prof G Ambika and Dr Arunima Banerjee from
[ISER Tirupati and Prof Ranjeev Misra from IUCAA Pune.

Workshop on research and academic ethics
September 14,2019

Around 100 participants including PhD / IPhD students, postdoctoral fellows as
well as BS MS students attended the workshop organized on Sept 14, 2019. Drs
Anilatmaja Aryasomayajula, Ramkumar Sambasivan, and Robin VV gave lectures.
The first session of the workshop started with an introduction to the philosophy
of science. Discussion on Thomas Kuhn's 'Paradigm Shift' highlighted the perils of
dogmatism. Then, Karl Poppers' proposition that 'a theory is not scientific, if it is
not falsifiable' was discussed to caution against 'the verification error'. A case
study of the STAP scandal from the stem cell biology field was employed to
illustrate what constitutes research misconduct and its dire consequences.
Instances of image manipulations and misrepresentation of data flagged by
PubPeer were discussed as well. In the second session, a detailed presentation
covered what is plagiarism, how to detect plagiarism and the best practices to
follow in order to guard against plagiarism. In addition, various digital platforms
for record-keeping and sharing were suggested. Publication ethics, awareness of
copyrightissues, and predatory journals were also discussed. In the final session
for students pursuing Mathematics and theory, Dr Anilatmaja Aryasomayajula
stressed the importance of appreciating the ownership of ideas and the
academic etiquette of acknowledging the intellectual contributions from others.
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DAE-C.V.Raman Lecture
October 30,2019

Indian Physics Association (IPA) organises DAE-C.V. Raman Lecture Series
annually, supported by the Board of Research in Nuclear Sciences (DAE). The
lectures are delivered by distinguished scientists across the country. This year,
Prof N D Hari Dass, Former Visiting Professor, TIFR-TCIS Hyderabad, was selected
as one of the speakers for the period 2019-20 and the lecture was organised by
[ISER Tirupati on Oct30,2019. Prof Dass spoke about “Significance of the life and
science of C.V.Raman”.

Advances in Mass Spectrometry- Mini symposium
November 19,2019

Advances in Mass Spectrometry (AMS), a mini-symposium was organized on Nov
19, 2019 at lISER Tirupati. This symposium showcased some of the recent
developments in mass spectrometry. Topics of discussion were on emerging
applications of this ultra-high sensitive technique on clinical diagnostics,
chemical, biochemical and personal information analyses. The speakers talked
about the use of artificial intelligence in conjunction with this powerful technique
in analyzing the complex pattern of the chemical and biochemical signature
obtained from different types of biological specimens including tissues, cells,
blood, perspirations, venom, and also from nanomaterials. Several eminent

‘-_:'-' - i ||

" Prof Richard N Zare (Stanford University) ™ Prof P Balaram (IISc Bangalore)
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scientists, who are actively working with this technology were there to present
their research workin the symposium.

Prof Richard N Zare (Stanford University) spoke about the utility of this technique
in the identification of cystic fibrosis from specific signatures in perspiration
samples. Prof P Balaram (lISc Bangalore) presented how he identified different
venom peptides, Prof Utpal Tatu (IISc Bangalore) showed metabolic regulation in
malaria, Dr Siddhesh Kamat (IISER Pune) mentioned about enzyme function
annotation using lipidomics and chemoproteomics. Dr Mahesh Kulkarni (NCL
Pune) showed the alternative markers of diabetes, Prof T Pradeep (IIT Madras)
showed isotopic exchange in nanoparticles, Dr Shibdas Banerjee (IISER Tirupati)
talked about how he is using mass spectrometry and machine learning in rapidly
determining cancer margin and diagnosing different types of diseases.

Avian Biology Symposium
December07-13,2019

The National Symposium on Avian Biology was conducted for four days from
Dec 7-10, as part of the activities of the Association of Avian Biologists in India,
coordinated by DrVV Robin, IISER Tirupati.

The event was a grand success with a total number of 130 participants (90
students and 40 senior faculty) from various organizations attended the
conference. This has been the largest congregation of bird researchers so far. The
session was inaugurated with a public event at the Regional Science Centre at
Tirupati with seven public talks, attended by school children, students from
colleges and other local citizens from Tirupati.

The technical sessions were on biogeography, birds and land-use change, animal
behaviour, bird evolution, threats and threatened birds, birds among humans,
bioacoustics, bird physiology and photoperiod, discussion on Indian ornithology,
emerging topics in ornithology, integrating ecology and conservation, bird
ecology.

In addition, morning birdwatching sessions were organised for the participants
and the invited speakers. The meeting brought together researchers using birds
as a study / model systems to understand various biological phenomena and as
suchwill promoteinteractions and bring new synergies.

Workshop on Modular forms and Galois representations
December11-17,2019

A six-day long workshop on number theory titled "Modular forms and Galois
representations" during Dec11-17,2019 atlISER Tirupati.

There were four mini courses consisting of twelve lectures in total, each of 1.5
hours duration. All the courses were given by expert mathematicians. Prof Neil
Dummigan from University of Sheffield gave a course on arithmetic algebraic
geometry and automorphic forms. Prof Chol Park from UNIST, South Korea gave
an advance course on p-adic Galois representations and their mod p reductions.
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Prof Eknath Ghate from TIFR Mumbai lectured on rigid analytic geometry and
Prof Sandeep Varma from TIFR Mumbai on the basics of representation theory in
characteristic p. Apart from these there were six individual guest lectures. These
were conference-style one-hour long research talks given by very active number
theorists from several institutes. From our department Prof D S Nagaraj and Dr
Anilatmaja Aryasomayajula each gave a research talk. Other guest lecturers were
- Prof U KAnandavaradhanan from IIT Bombay, Dr Jyoti Prakash. Saha from IISER
Bhopal and Dr Shaunak Deo from TIFR Mumbai. The workshop was funded by
National Centre for Mathematics (NCM). The outstation organiser was Prof
Eknath Ghate from TIFR Mumbai and local organiser was Dr Shalini Bhattacharya
from IISER Tirupati.

The aim of our workshop was to give a fast introduction to the subject of modular
forms and Galois representations to students of PhD and post-doctoral level and
to give them an opportunity to interact with some national and international
experts in the subject. Everyday our session ended with a tutorial class for the
students. Four post-doctoral fellows working in the same area worked as tutors
and conducted the tutorials in the presence of the main lecturers. Total number
of participants were around 45 and the students came from various universities
and institutes from all over India; afterwards we have received very good
feedback from most of the participants.

National Centre for Mathematics L

A jurind centre of TUFR o 10T Boank
e ISER
NCM Workshop on “Modular Forms and Galois Representations™ 3
Dieresnbigr 11 - 17, THW

Workshop on Research Opportunities at National Atmospheric Research
Laboratory, Gadanki
February 18,2020

Jointly with lIT Tirupati and NARL, a one day workshop was hosed on Feb 18, 2020
at lIT Tirupati. It was the first step to create a research platform between NARL
and IIT-IISER Tirupati. The workshop focused on experimental facilities that are
open for national and international collaborative research programs and
provided detailed information on the existing facilities at NARL The workshop
also was aimed to motivate UG/PG students to take research initiatives in this
direction.
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The 38" Meeting of the Astronomical Society of India (ASI)
February 17,2020

The 38" Meeting of the Astronomical Society of India (ASI) was organised by
Indian Institute of Science Education and Research (IISER) Tirupati during Feb 13-
17,2020. The venues of the meeting were IISER Tirupati (Transit) campus and Sri
Venkateswara College of Engineering (SVCE). The meeting was inaugurated by
Prof KN Ganesh, Director, IISER Tirupati at SVCE.

Thetotal number of registered participants for this meeting was 322, out of which
53% were students and 23% were postdoctoral fellows and young researchers.
The total number of female participants was 113. There were 128 scientific talks
and 158 poster presentations.

The scientific talks were distributed into plenary sessions and parallel sessions.
Three plenary sessions were conducted: Galaxies, Cosmology, HI across the
Universe (15" February), AGN, Astrophysical Jets, Plasma Astrophysics (16"
February) and Compact Object Astrophysics (17" February). The themes for the
parallel and poster sessions were: Stars, ISM and Galaxy 4, Extragalactic
Astronomy, Sun and the Solar System 1, Instrumentation and Techniques 3,



114| Annual Report 2019-20

Exoplanets, Sub Stellar Objects and Astrochemistry / Astrobiology. In addition,
there were special sessions devoted to Public Outreach in Astronomy, Teachingin
Astronomy and recently-concluded PhD thesis presentations. Prizes were
awarded for the best posters and also for the best thesis presentations. In
addition, there were special lectures and public talks during this meeting, aimed
atawider audience:

Day 1: Special Lecture
“The Central Problem of Star Formation: Why So Slow?”
Prof Neal ] Evans, University of Austin, Texas

Day 2: Public Talk on Chandrayaan-2 Day 3: Special Lecture
“India's expanding lunar exploration program”  “Black Hole with Event Horizon Telescope”
-Dr P Sreekumar, Director, Space Science -Prof Eduardo Ros, Max Planck Institute for

Program, ISRO Radioastronomy, Bonn
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The meeting was preceded by a full day dedicated to workshops, four in number,
to impart hands-on training to students and young researchers in recent trends
in research in Astronomy & Astrophysics. The meeting is followed by four-day
programme (Feb 18-21, 2020) a Teachers' Training Camp for Exposure to
Astronomy organised jointly by IISER Tirupati and Public Outreach Education
Committee (POEC) of ASI. The total number of participants for this programme
is~35.

The plenary sessions focused on three themes, Cosmology, origin and evolution
of the universe, AGN, Astrophysical Jets, Plasma Astrophysics and Compact
Object Astrophysics.

Inaddition, there were parallel sessions and poster sessions

= == r i I
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Institute Colloquia

Date Speaker Affiliation Title
10.04.2019 Prof. Manickam [ISER Pune, India Polymers in Cancer Therapy
Jayakannan
07.08.2019 PTij Vijayamohanan K IISER Tirupati, India Battery Batt'les for Future
Pillai Transportation
03.09.2019 Prof. B Sury ISI Bangalore, India RgmanUJan s mathematics - some
glimpses
09.10.2019 Prof. V Raghavendra IT Tirupati, India Natural Numbers and Peano's
Axioms: an over view
Prof. Srinivasan Achieving ultra-low temperatures
16.10.2019 o TIFR, Mumbai, India and Physics at those
Ramakrishnan
temperatures
30.10.2019 Prof. N D Hari Dass TIFR - TCIS Hyderabad, India - \gnificance of the life and
science of C.V. Raman
Prof. Raghuveer . . Glimpses of Gut Microbes in their
08.11.2019 Parthasarathy University of Oregon, USA Physical World
18.11.2019 Prof. Richard N Zare Stanford University, USA Water So Common, So Mysterious
08.01.2020 Prof. V Nagaraja IS¢, Bangalore, India How do we tackle the resurgent
drug-resistant tuberculosis?
22.01.2020 Prof. A Adimurthi TIFR, Bangalore, India Methods to Solve Non-Linear
Equations
29.01.2020 Prof. Ramesh V Sonti National Institute of Plsfmt Biotechnology in Crop
Genome Research, India Improvement
. Excitons and plasmons: A tale of
05.02.2020 Prof. K George Thomas :lr?;.z Thiruvananthapuram, two elementary excitations and
their interaction
Synthesis of Natural Products
06.03.2020 Prof. T K Chakraborty [ISc, Bangalore, India Today and the Challenges of

Tomorrow
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I
Prof Raghuveer Parthasarathy,
University of Oregon, USA

.
Prof Ramesh V Sonti, National Institute
of Plant Genome Research, Delhi

® Prof Richard N Zare, Stanford University, USA
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Departmental Seminars/Talks

Biology
Date Speaker Affiliation Title
Massachusetts Institute of Protein degradation by a double-ring
Hema Chandra ) S .
08/08/19 Kotamarthi Technology (MIT), Cambridge, AAA+ protease: in singulo mechanisms
MA, USA of unfolding and translocation
. . University of Florida, Hyperspectral data for ecological
19/08/19 Aditya Singh Gainesville, FL, USA research
Nature Conservation Jerdon's Courser: The Challenge for
23/08/19 Jeganathan P Foundation, Mysuru, India Conservation in Andhra Pradesh
10/10/19 Ravi Chellam Metastring Fou.ndatlon, The Deb.ate about People and Parks;
Bengaluru, India Forest Rights Act
11/10/19 Ravi Chellam Metastring Fou.ndatlon, Lions -.Resea?rch and Conservation
Bengaluru, India Issues in India
CSIR-Centre for Cellular and Phylogentics of the yellow-throated
15/10/19  Ashish Jha Molecular Biology (CCMB), ylog y
; Bulbul
Hyderabad, India
24/10/19 Theetha Pavankurnar University of California, Davis, Watching '3R's of life' at single-molecule
CA, USA level
National Institute of Diabetes
and Digestive and Kidney .
29/10/19  Sai Chaitanya Chiliveri  Diseases (NIDDK), National :;‘:;Err;;ter;‘c;“nrﬁigf trze i';'r:m gp41
Institutes of Health (NIH), P greg
Bethesda, MD, USA
01/11/19 Saravanan Palani University of Warwick, A spatlo-temporgl kinase gradient o
Coventry, UK ensures sequential events of cell division
. The Institute of Mathematical Gene regulation, sequence features,
04/11/19 Rahul Siddharthan Sciences (IMSc), Chennai, India chromatin and their interplay
CSIR-Institute of Genomics and
, . : . Deciphering Cell Fate Ti iti i
13/12/19 Vivek T Natarajan Integrative Biology (IGIB), New ecipnering ‘e ate fransitions in
' ) melanocyte Lineage
Delhi, India
Microsecond conformational dynamics
13/01/20  Bidyut Sarkar RIKEN, Japan of biopolymers studied by two-
dimensional fluorescence lifetime
correlation spectroscopy (2D FLCS)
. . . Using citizen science data to
. I , New York, S
23/01/20 Vijay Ramesh Columbia University, New Yor understrand distribution patterns of
USA S
endemic birds
Dahlem Centre of Plant The many facets of cytokinin action in
23/01/20 Thomas Schmidilling Sciences (DCPS), Free University y y

of Berlin, Germany

Arabidopsis and crop plants
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Date Speaker Affiliation Title
Development of GPCR-Based Drugs for
03/02/20 Sai Prasad Pydi NIH-NIDDK, Bethesda, MD, USA  the Treatment of Obesity Using
Chemogenetic Technology
27/02/20  Pavithra L Chavali CSIR-CCMB, Hyderabad, India  Modulation of cellular mechanisms by
pathogenic virus
Center for Ocular Regeneration,
. ) Hyderabad Eye Research )
28/02/20 Indumathi Mariappan Foundation, L V Prasad Eye Stem Cells for Ocular Regeneration
Institute, Hyderabad, India
Chemistry
) ) . Emergent low dimensional opto-
12/04/19 Janardan Kundu [ISER Tirupati, India . .
electronic materials and phenomena
15/04/19 Dinesh Chandra Khara Ben-Gurion University of the DNA Nangtechnology: Molecular Motors
Negev, Beersheba, Israel and Machines
22/05/19  Srabanti Chaudhury  IISER Pune, India Non-equilibrium effects of polymer
translocation through a nanopore
Key Intermediates in NHC-catalysis,
University of Regensbur Redox Nuetral Carboxylation,
30/05/19 Veera Reddy y & & Decarboxylation and Ni-catalyzed
Germany . o ;
Reductive Deaminative Arylation at sp3
Carbon Centers
CSIR-Indian Institute of
02/07/19 S Chandrasekhar Chemical Technology (IICT), Ethics in Science
Hyderabad, India
. . Mechanistic investigations of enzymatic
09/07/19 Nitai Charan Giri Texa?s A&M University, College mono- and di-nuclear non-heme iron
Station, TX, USA .
sites
. . Lumicks, Amsterdam, The From Base-pairs to Cells: A Story of
02/08/19 Avin Ramalya Netherlands Structure and Function
. ' . . Metastable Phase Transition and
07/11/19 Rakesh S Singh [ISER Tirupati, India Criticality in Water
Super-resolution Interference
13/01/20 Hari Vijayamohanan MIT, Cambridge, MA, USA Lithography: Shaping large volume
nanostructures using visible light
04/02/20 Mukundan T University of Bayreuth, Polymer-based batteries- All solid-state
Germany electrical energy storage
. . Organic photovoltaics: From the design
03/03/20 Jegadesan S Unlversjlty of Melbourne, of molecular donor materials to device
Australia _
fabrication
Mathematics

18.04.2019 Ms. Nabanita Ray

IMSC, India

Geometry of PA2 blown up atseven points

10.05.2019 Dr. Soma Maity

|ISER Mohali, India

An Introduction to Riemannian Geometry
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Date Speaker Affiliation Title
18.07.2019  Dr. Anup Dixit Queen's University (Kingston), Euler Kr‘onecker cons.tants anq the
Canada generalized Brauer-Siegel conjecture
16.08.2019 Dr. Sandeep Repaka  IISER Tirupati, India A reducibility problem for even unitary
groups: the depth zero case
An Automorphic translation of Deligne's
30.08.2019 Dr. Gunja Sachdeva IISER Tirupati, India conjecture: Special values of L- functions
attached to automorphic representations
04.09.2019 Dr. CS Dalawat HRI, India Two footnotes to Galois's Memoirs
11.10.2019  Prof. K Parthasarathy ﬁ:g;’w’ University of Madras, Groups and Analysis
22.11.2019 Prof. Rajat Tandon T Hyderabad, India Fermat's lasttheorem in polynomial rings
24.012020  Prof. A Adimurthi TIFR Centrg For Appllcable V|sco§|ty Solutions to Hgmlltonjacobl
Mathematics, India Equations, an Introduction
31.01.2020  Dr. S Manikandan IISER Tirupati, India Problems in the theory of moduli spaces
of representations of quivers
07.02.2020  Dr. Avijit Nath [ISER Tirupati, India On generalized Dold manifolds
06.03.2020 Dr. Devendra Prasad [ISER Tirupati, India On generalized factorials
Physics
. Tata Institute of Fundamental Neutrinos: a new window to see the
05.08.2019  Prof. Amol Dighe Research (TIFR), Mumbai, India universe
08.08.2019 Dr. Sambuddha Sanyal Columbia Unlver5|t¥, USA‘ Quantum matter in rare-earth
(currently at IISER Tirupati) pyrochlores
Dr. Tapan Chandra ' . . . . . .
19.09.2019 Adhyapak IISER Tirupati, India Active particles in suspension
Artificial Microswimmers: from
10.10.2019  Dr. Ravi Kumar Pujala [ISER Tirupati, India Fabrication to Non-Equilibrium Phase
Transitions
31102019 Dr. Balachandra Suri Institute of Science anq Turbulence: Dynamics, Geometry, and
Technology (IST), Austria Topology
20.11.2019 Prof. Soumitra IACS, Kolkata, India V0|c§ of'the Cosmos : Einstein and the
Sengupta Gravitational Wave
Reader, Physical Research )
02.12.2019 Dr. Aveek Sarkar Laboratory (PRL), Ahmedabad, Understandlng.the atmos.pher‘e of ogr
India nearest star using numerical simulation
14.01.2020  Dr. Deepak Pandey Instlt'ut fuer Angewandte UItr.a-coId atoms inside a high-finesse
Physik, Bonn, Germany optical resonator
TIFR Centre For Applicable ) . .
23.01.2020  Prof. A Adimurthi Mathematics (TIFR CAM) First oder PDE, Hamilton Jacobi
. equations
Bangalore, India
28.01.2020 Mr. Abhijith Rutgers University, USA Searching for low mass/HT resonances at
Gandrakota the LHC using unconventional approaches
30.01.2020 Dr. Nagamalleswara University of Erlangen- Ultrafast dynamics of strongly correlated

Rao Dasari

Nuremberg, Germany

systems
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Events on campus-2019-20

Celebrating Women in Mathematics

May 12, is designated as a day for celebrating women in mathematics, by several
organisations, including European Women in Mathematics, Association for
Women in Mathematics and Indian Women in Mathematics. This is in honour of
Prof Maryam Mirzakhani (12 May 1977 - 14 July 2017), an Iranian mathematician
and a professor of Mathematics at Stanford University, who was honoured with
the Fields medal, the most prestigious award in Mathematics.

At IISER Tirupati, the day was celebrated with a special seminar on An
Introduction to Riemannian Geometry by Dr Soma Maity, IISER Mohali.

Special seminar on Sleep

A special seminar was organized on Sept 12, 2019 and Dr Ramadevi Gourineni,
MD Neurology, AMARA Hospital talked on Sleep and Health.

Nobel evening

A series of talks on Nobel prizes of 2019 was held on Oct 28, 2019. After an
introduction by Director, Prof KN Ganesh, Prof B Rao talked about the Physiology
and Medicine prize, on "How cells sense and adapt to oxygen availability'. This was
followed by a talk on Chemistry prize, "Development of Lithium ion batteries", by
Prof K Vijayamohanan Pillai and on Physics prize, Discovery of an exoplanet
orbiting a solar type star by Dr Jessy Jose.
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Workshop on syllabus for BSc (Blended) program

A one day workshop was held on Dec 07, 2019 at IISER Tirupati for drafting the
syllabus for the BSc (Blended) program in which faculty members from PVKN
college, Chittoor and IISER Tirupati participated.

e fiyary i et v e
Indian Inﬂitum&i:ntffdwﬂlm & Research Tirapati

Chemistry Day

The Department of Chemistry at IISER Tirupati celebrated the Chemistry Day
2020 onJan 18, 2020 to highlight the research activities pursued by the faculties
of the department. The event started with an introductory remark by Prof K
Vijayamohanan Pillai, Chair, Chemistry department at IISER Tirupati. The
program, in addition to talks by faculties and students, contained two special
lectures by Prof R B Sunoj (IIT Bombay) and Prof Shabana Khan (IISER Pune). A
poster session was also arranged in which the PhD students and postdoctoral
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:H

™ Prof R B Sunoj, IT Mumbai ®® Prof Shabana Khan, IISER Pune

researchers put up posters highlighting their research activities. Prizes were
awarded for best poster and oral presentations by students. The program also
witnessed the inauguration of "Electrum", a chemistry club that will be exclusively
run by the students of chemistry department. The chemistry day celebrations
concluded with a lecture by Prof K N Ganesh, Director, IISER Tirupati on "How
(not)to giveaseminar".

“A Day of life”

Biology division's annual talks titled 'A Day of Life' was held on March 7,2020. The
day started with a poster session with around 30 posters. The session brought
out the energy and enthusiasm among the student and postdoctoral researcher
community on campus and created a buzz that lasted throughout the day. Four
posters were awarded the best poster prize based on the evaluation by faculty
and one poster was adjudged the best by a popular vote.

The poster session was followed by three sessions of talks. Eight groups from the
Biology division were represented in the talks. In addition, two invited speakers,
Dr Shivaprasad from the National Centre for Biological Sciences, Bangalore, and
Dr Amitabha Majumdar from the National Centre for Cell Science, Pune,

[T e T T
il
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presented their work. From providing insights into the sequence features

underlying the function of small RNAs in plants to illuminating the speciation in
birds driven by geographic barriers created by 'island systems', the talks covered
interesting biology across organizational scales.

The event was organized by teams of students, postdoctoral fellows and the
technical assistants of the department with the help of Drs Robin VV, Ramkumar
Sambasivan, and Sreenivas Chavali, and with the support from Prof BJ Rao.

IISER Tirupati'sinnovation council-11C

IIC, IISER Innovation Council is a part of MHRD's IIC initiative, established to
systematically foster the culture of Innovation amongst all Higher Education
Institutions (HEIs). The primary mandate of MIC is to encourage, inspire and
nurture young students by supporting them to work with new ideas and
transform them into prototypes while they are informative years.

IIC aims to create an atmosphere and ambience for innovations to occur in IISER
Tirupati campus. Coinciding with the women's day, we invited speakers from
Women Biotech Park in Chennai, to celebrate both women's day and Innovation
day.

Two women enterpreneurs, Dr Rajeswari from Bioklone, Chennai and Dr
Sowmini Kumaran from Proteogenie, Chennai gave detailed lecture on the path
towards becoming and entrepreneur. Dr Damodar Reddy DR, Biosciences also
shared his experiencein building a scientific company in Bangalore..
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SPIC MACAY Virasatseries

SPIC MACAY (Society for the Promotion of Indian Classical Music And Culture
Amongst Youth) intends to enrich the quality of formal education by increasing
awareness about different aspects of Indian heritage and inspiring the young
mind to imbibe the values embedded in it. lISER Tirupati regularly organises
classical arts concerts. In Monsoon 2019, Virasat series was organized in
collaboration with SPIC MACAY Hyderabad Chapter. The series consisted of
performances by legendary artists in various in Indian Classical Music and Dance
forms: Bharatanatyam Recital by Smt Malavika Sarukkai on August 26, 2019,
Saraswati Veena Recital by Dr Jayanthi Kumaresh on August 27,2019, Hindustani
Classical Music Concert by Pt Jayateerth Mevundi on August 29, 2019, Carnatic
Classical Music Concert by Smt Bombay Jayashree August 30,2019 and Kathak
Recital Pt Rajendra Ganganion August31,2019.

®® DrJayanthi Kumaresh

@ Smt Bombay Jayashree

In addition, there were workshops held as a part of the series during Aug 22-25,
2019, conducted by skilled craftsmen in their respective fields, including Gond
Painting workshop by Mr Mayank Shyam and Pattachitra Painting workshop by
Mr P CMoharana.
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Celebration of Important days on campus

Yoga day
June 21,2019

International Day of Yoga was celebrated at the Institute on Friday, June 21,2019,
with a Lecture and demo by Yoga Master Mr Sivakumar, followed by practical
session, Lecture demo on Pranayama -"Know your Breath" and Mending the
mind through yoga, short presentation by Counsellor Mrs Bhooma Krishnan.

Independence day
Aug 15, 2019

FITINDIAday
Aug 29,2019

Fit India Movement is initiated by
the Government of India to train
the nation in the path of fitness
and wellness. As a part of this
effort IISER Tirupati screened the
launch event by honorable PM
Shri. Narendra Modi.
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Rashtriya Ekta Diwas
Oct 31,2019

As part of the Ekta Diwas celebrations, students organized a unity run of 5 kms.
The run was flagged off at 07.10 AM from the main gate of ICl campus with 45
participants from students, faculty and staff members.

National Education day
Nov 11,2019

The National Education day was celebrated on Nov 11, 2019 with presentations
on Technology based and team based learning: Experiences from NTU Singapore
by Dr Rajesh Vishwanath and Dr Nirmala Krishnamurthy, ENS (France)-lISER
Collaboration in teaching and research by Dr Raju Mukherjee and Dr Annapurna
Devi Allu. On the same occasion, iGem project participants from IISER Tirupati,
who won Gold medal atiGem Jamboree contest at Boston, presentation of award
winning project.

Constitution day
Nov 26,2019

Registrar, Dr CP Mohan Kumar administered the pledge on Constitution day, Nov
26, 2019. Dr A David Ambrose, Prof & Head, Department of Legal Studies,
University of Madras, gave atalk on'Indian Constitution' on that day.

Any Questions?

Republic day
Jan 26, 2020
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Science Day
Feb 28,2020

“National Science Day" was celebrated on Feb 28, 2020 with a series of events
throughout the day. The theme of this year's National Science Day is "Women in
Science". National Science Day events were organised by the Outreach
committee.

A splendid display on the most inspiring contributions by women scientists in
science that was arranged in the entrance welcomed all the participants to the
vibrant scientific atmosphere. The day began with opening remarks by the
director of IISER Tirupati, Prof K N Ganesh, who actively promotes "Women in
Science". The scientific session started with the science day special lecture by Prof
R Sukumar from Centre for Ecological Sciences, Indian Institute of Science (l1Sc),
Bangalore who gave an interesting talk on elephant foraging titled "The elephant
is a foodie: ecology, behaviour and management". Later, Prof G Ambika, Chair of
Physics and Coordinator Academics, highlighted the significance of the theme
and discussed the inspiring achievements of "Womenin Science".

®® Prof R Sukumar, IISC, Bangalore ® Prof G Ambika

Students of IISER Tirupati, across the disciplines, enthusiastically participated in
science day by organizing several interesting demonstrations and talks. "A scaled-
down model of the solar system", "Fluorescence", "Your Beginning : a peek inside
the womb", "Platonic Solids and projection" are a few among the numerous
presentations prepared by the students. A special demonstration of skills in
Mathematics "Speed Maths" was hosted by Dharani Abacus.
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A day of scientific talks and demonstrations was concluded by a quiet engaging
quiz competition followed by prize distribution for the winners organized by the
student club called "Shemushi Club".

i

W Science day quiz

Science Day celebrations at [ISER Tirupati was not just limited to the students of
the institute, but was extended to other educational institutions as part of the
outreach activity. A group of around 85 students and faculty from PSGR
Krishnammal College for Women, Coimbatore actively participated in the science
day events and also learnt about the campus. Further, [ISER Tirupati has also
facilitated the visit of a group of 48 students along with the science teachers from
the Z.P. High School, Karkambadi to take partin the science day by attending the
studentdemonstrations.

International Women's Day
Mar 08,2020

[ISER Tirupati celebrated International Women's Day with three important
activities: Global women breakfast, screening of Rosalin Franklin movie by
Directorand Women entrepreneurs sessions.
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— INTERNATIONAL
WOMENS DAY 2020

Women faculty from IISER, lIT and Padmavathi Mahila
University came together for a breakfast session in
IISER Campus. The event was very interesting
particularly because, it helped to identify the
problems and challenges faced by women in different
disciplines. The faculty from IIT described their
unconventional roles and how they have reached
arrived at a civil engineering faculty or electrical
engineering faculty position where very few women
reach.
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International collaborations

Collaboration with University of Osaka and European Union

[ISER Tirupati hosted two delegations from University of Osaka and European
Union including the French National Centre for Scientific Research (CNRS) and
started discussions on possible collaborations. These include academic
fellowships for undergraduate and postgraduate students (Erasmus+, Raman
Charpak and Eiffel programme) to pursue PhD degree in Europe.

Also, faculty members of IISER Tirupati will be able to avail mobility funds to
pursue research collaboration in Osaka through the "Sakura Exchange
Programme" and five 3-year doctoral fellowships in Applied Chemistry at the
University of Osaka, will be available for students passing out from lISERs through
anagreement between the Institutes.

r

Prof Hidehiro Sakurai
from University of
Osaka and Tania
Freiderichs, Srini Kaveri
and Vivek Dham from
European Union took
partin the deliberations
hosted at IISER Tirupati
on Aug 31, 2019.

Collaboration with Ecole Normale Supérieure (ENS) France

Ecole Normale Supérieure (ENS) is well known for the higher education and
research programs in France. From the past few years, ENS institutions are
working together with IISERs such as [ISER Pune, IISER Bhopal and IISER Mohali,
promoting student exchanges. This year IISER Tirupati delegation comprising Dr
Raju Mukherjee and Dr Annapurna Devi Allu joined the meeting with ENS
institutions along with the other IISERs at ENS de Lyon, Lyon, France on Oct 16,
2019.
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The meeting involved discussions on various programs to facilitate reciprocal
student (BSMS V year) and researcher (IPhD, PhD) exchanges between [ISERs and
ENS, supported by ENS or external funding bodies such as Erasmus and
International Credit Mobility program. ENS Paris-Saclay, ENS De Lyon and ENS
Rennes and the participating IISERs agreed to facilitate reciprocal student
exchange programs in terms of short- or long-term internships.

Two of [ISER T BSMS students Ranjitha R and Neetu Abhraham got selected for a
three months internships at ENS Lyon and will start the process as soon as
international travel restrictions are lifted. Further, to foster research
collaborations, ENSs-IISERs have applied for mobility grant from Erasmus+
International Credit Mobility program to facilitate researcher and faculty
exchange visits. To actively engage faculty from both the sides, ENS-IISER
conferences/workshops are planned on multiple topics such as pedagogy, plant
biology, physics and chemistry. Discussions also included introduction of online
modular courses in order to facilitate students from IISERs and ENS to take
courses from both side institutions and earn credits. Joint-collaborative research
proposals and PhD student exchanges towards joint degree were also discussed.

[ISER T delegates also attended the India-France Knowledge Summit 2.0 at Lyon
(Oct 17-18,2019) where they participated in two thematic round table discussion
on Valorization of plant natural products and Agriculture and food processing.

IISER Tirupati
delegates at the
[ISER-ENS
meeting, ENS
Lyon, France

@ India-France Knowledge
Summit 2, Lyon, France



r

Delegation from IISER
Tirupati with Prof
Simon Redfern (Dean
of College of Science,
center) and Associate
Prof Roderick Bates
(left).
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Visit to Nanyang Technological University (NTU)

Director, Prof K N Ganesh, Dr Rajesh Viswanathan, Dr Nirmala Krishnamurthy
and Mr Chaman Mehta (Assistant Registrar) visited Nanyang Technological
University during Oct 29, 2019 - Nov 1, 2019. They held two days of discussions
with Prof Simon Redfern (Dean of College of Science), Prof B V R Chowdhari
(Senior Executive Director, President's Office), Associate Prof Roderick Bates, Prof
Peter Looker (Head Team based learning division), and Drs Sumod Pullarkat
(lecturer, chemistry), Dr Ajay Vyas (Assistant professor, biology), Dr Fedor Duzhin
(lecturer, math), Dr Ho Shen Yong (Head, tinkering lab) and Tech Enhanced
Learning professionals.

The Indian delegation was given a full tour of NTU's Technology enhanced library
facilities, their CITS which is NTU's Central Information Technology services,
Media rooms and recording studios, Tutorial Rooms - student centered learning
facilities. The IT professionals elaborated on NTU's centralized Blackboard
system and demonstrated to us about current courses taught on their
curriculum having learning modules administered through the tech-enhanced
licensed portals thatincluded LAMS (Learning Activity Management System). The
visit consolidated a partnership between NTU and IISER Tirupati, under the
auspices of the INDIA CONNECT program that connects all MHRD institutions
and NTU.

Collaboration with University of Melbourne, Australia

The delegates from University of Melbourne (UniMelb) visited IISER T twice for
disucssions and a formal agreement towards an MoU was signed on Aug 22,2019
at lISERT. IISER Tirupati have mutually agreed and signed on the guidelines to
work towards an MoU with UniMelb. Within the framework of this MoU, IISERT
acts as local body to ensure the proper implementation of the BSc (Blended)
program of UniMelb in selected colleges in India. The delegation from UoM
included Prof Muthupandian Ashok Kumar, Asst. Deputy Vice-Chancellor
International (India) and Deputy Head, School of Chemistry, Prof Andew Drinnan,
School of BioSciences, Prof Alex Johnson, Associate Dean (International), Faculty
of Science and Ms Charmaine Monteiro, UoM Policy; Strategy Advisor
International.
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To foster research collaborations and student/researcher exchange programs
between IISER Tirupati and UniMelb, discussions are on-going for effective
utilization of the MIPP/MIPA programs. In order to actively pursue this, a two
member delegation comprising of Dr Annapurna Devi Allu and Dr Janardan
Kundu from I[ISER Tirupati participated in the Melbourne India Postgraduate
Program and Academy Conference (MIPP/PA conference) held at the UniMelb
(Dec9-13,2019). During this visit, IISER T delegates highlighted the academic and
research programs and divisional research themes of the institute. The
conference was attended by Science and Engineering faculties of the University
of Melbourne, currently enrolled students under the MIPP/PA program of
UniMelb, and delegates from several lITs from India.

The UniMelb and IISER T have mutually agreed and signed on the guidelines to
work towards an MoU allowing joint academic and research programs between
the two institutes and supporting student/researcher exchange programs across
various disciplines.

IISER Tirupati delegates at the
Melbourne India Postgraduate
program and Academy Conference
(MIPP/PA conference) at the
University of Melbourne, Australia.



Felicitations to mentor
Registrar, Col. G
Rakasekhar and

welcome to Registrar,

Dr C P Mohan Kumar on
June 13,2019
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[ISER Tirupati jointly with University of Melbourne and SV University Tirupati held
discussions on formalizing BSc (Blended) program under S V University, to be
startedin collegesin Tirupati. The delegates from University of Melbourne visited
SV University and PVKN college, Chittoor on April 04, 2019. The delegation from
UoM included Prof Andew Drinnan, School of BioSciences, Prof Alex Johnson,
Associate Dean (International), Faculty of Science and Ms Jessica Piesse.

I

Felicitations to Prof G Ambika, Chair,
Physics and Dean, Academics on
May 27, 2019.
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Prof KN Ganesh and Prof G Ambika participated in the roundtable discussion on
"Internationalisation of Indian Higher Education: Opportunities and Challenges"
on Aug 19, 2019 in New Delhi, hosted by the Australian High Commissioner. The
discussions focused on the Indian National Education Policy 2019. The Vice
Chancellor, Deans, Deputy/Associate Deans from various faculties of University
of Melbourne and from Indian institutions and academic staff in Delhi and
Education Policy participated.

The Australian High Commissioner,
HE Ms Harinder Sidhu launched the
University of Melbourne India
strategy 2020-2024 at the Australian
High Commission, New Delhi

Visit of Prof Richard N Zare, Stanford
University on Nov 18-19, 2019.

Visit of Shri Amit Khare IAS, Secretary,
Ministry of Education on Dec27,2019.
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Tirupati IISER, Chennai
SRIHER sign MOU

Oun Busiay

Trrapath: [nsdian Institute of Schnce Ed-
ucation mnd Research (TISER), Tiropati
hassipned an Mol with Sri Ramachandra
Tnstitute of Higher Education and Re-
search (SHTHENR), Chennal with the s
objective of collaborating and
with each other foenhance the quality ol
teaching, tratningand research activities.
HSER Tirgpati Director Prof KN
Ganeith and Professor of Eminence and
Dean {Research) Dr 8P Thyagarajan of
SRIHEN sgned and dxh.l.npd the Mol/
it moating hald in Chonnat on Monday
This will also facilitate for exchange of
students and rescarchers of one institu-
tion with the otherinatitution. 1t will pro-
vide opportunities for both faculty mem-
bers and studernts to use the exgpiertive and
facilities available in both keatitutions
through training of students staff and
through sermnars. wotkshops and confer-

Enced

Both the institutes can share < firical
samphes sd knewhow md related clini-
cal expertise available o SRIHER with
TISER under mutually sgroed frimework.

IISER Dvemctor Frof KN Ganesh and Dean
|Resamnch) af SIUHEN D SP Thyegarajan
exhangng the Mol in Chmma on Manday

Alsn, reseamn b infrastmacture and expert-
ise mratlable w1 ISER con be shared with
SHIHEL Both the institutes can jointly
pubilish esearch papors in mputed inter-
nathon journals With the Mo U they cin
wuork jointly for the common mesearch in-
temunt ut aational and international level
which includes propamtion of research
proposals and their implemontation.

It supports the exchange of academic
and training matenal inclhiding acces to
libwrary atud other digital resuurces of each
othar.

IISER-Tirupati wins Gold at
iGEM global competition
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» Astronomical Society of
India president saysout of
325 registered participants,
85% presented their
projects

» 53% of the delegates are
students and 3% are post-
doctoral fellows and
resaarchers who have great
Interest in astronomy

» Two students were
felicitated for naming
exoplanet-host stars

Hans News SERVICE

Tirupati: The 28th meeting of
Astronomical Soclety of Indis
(ASID) began at Indisn Institute
of Science Education and He-
search (HISEN) Tirupati on Fri:
diny. Though the workshop has
storted with the hands-on work-
shopa om Tharsduy itself, the
formal inoogural ceremany was

L

Atroncimica! Secisty of Indla presient G C Anupams sddressing the
mindia ot the 10t mouting of the wdety o SR Tirgatl on Friday,
IBENT Director Frad i I Ganesh [right) s sl e

meeh wits to discass various new
urpas of space sclvnee.
Addressing the media, prosi-
dent ¢f ASL G C Anupama sald
that there will be special lec-
thred in the forenoch wesslons
follewed by plenury sessions in
the afternpon. These sessions
witl disruss galnwies, genersl rel-
ativity and cosmology, astrom-
ooy, compact objocts like black

purticipante, 95 per cent pre-
wernted their projects Anothar 53
per centofthe delegtenare stu-
dents pnd 23 por cunt are post-
doctoral fellowsand resesrchers
who have boen showing greatin-
berest o astronomical sdence,

There are 156 poster presen-
tations. AS] secretary Divya
Obernd said that prises will be
swarded for the best postors and

TISER-T dlm‘lﬂr Prof K N
Gonesh maid thot the mstitute
could bost s major pational meet
of AST within flve years of itnes-
tabl alime nt.

O thefirst duy, a special lee-
ure was hield on the ‘Central
Problem of Star Formation: Why
w0 slow? by Prof Neal .J Evans
of University of Austin st Texma,

On Spturday, o public talk on
Thandruyan - 3 will be deliv-
ered by Dr P Sreckomar, direc-
tor of Bpace Sclence programime,
15RO, followed by o lecture on
'Blackhale with event horizon
felescopi” by Prof Eduardo Hos,
Miix Plunck Institute for Ridlo
Astron . Brnn.

Tt will be followed by o four
day toschers training camp for
oxposure to astronomy to be
ol from February 18-21

Prul‘ Devendra Ojaln of Tota

e of Fundamental Re-
senrehy, Dy C 8 Stalin, tressurer
of ASL/Prof G Ambica of IISER.
reftistrar De © P Mohan Komur

ASI meet to explore new areas of space science

student from Pune, \"ldnuur
D aned s mechanical mginee

ing stuadent I‘rnmS'un.l., Juu.l!yu
Bhattacharya, were felicitoted ot
IISER Tirapati during the ongo-
g AST eomfenemice.

They both have won the e
phutwet-host sor naming contest in
Ducember 2019 Celohmting its
100th armiversiry in 2009, the In-
termational Astropomical Unlon
{LALT) lmunched & contost “Name
Exo Wotlds Indin’ asking yoong-
wlers to suggest names (of exo-
tlanct 1D BA08L mil s parent star,

AS] receivped | 717 suppestinns
for thiscontest out of which it has
shortlisted 10 bestnames and both
Vidyuusyar and Hig-
ured in the fist ond emerged o f-
valwinnen

Vidynsagar waid that being a
Suvkrit student he named it as
Fantumasa’, meaning Clouded' in
Samkrit Simiterly, Bhattacharya
suggested nume ‘Bibha' soupds
like Vibha in Samakrit which
means u hright beam of light and

beld an Friduy. hales ymong other things, alan for the best thesis presenta-  and others were present. also rumembirs [ndian phiwicist
The muin objective of the She said out of 325 registored Fion, O this opension, a Cless VIIT  Bibha Choudhary,
15 Fabruary 2078
BEANS@INDIA 5./ /epapsr thehsnsindta con/c/48635i5

Workshop on data analysis begins

Hans NEWS SERVICE

ucation and Research (ISER) Tirupati
and Inter University Centre for Astron-
omy and Astrophysics (IUCAA) Pune
have jointlyorganising afive-day work-
shopon data analysis and machine learn-
ing which began on Thursday will con-
tinue till May 28 at IISER campus here,

Ttwas atan introductory level, meant
totrain young researchers and students
inthe recent techniques ofdata analysis
including statistical analysis, nonlinear
time series analysis, recurrence net-
works, Bayesian approaches, machine
learning algorithms and deep learning
methaods.

In addition to introductory lectures,
there will be hands-on sessions every
day and participants will be trained in
theuseofdatasets fromvarious research
areas like astrophysical data, cosmology
data and experimentaldata amomg oth-

- — —

Participants attend ing workshop on data analysis at IISER in Tirupati on Thursday

ers; About 50 participants, whoare PhD scholars,
post-doctoral fellows and advanced undergrad-

uates from various institutes and universities

across the country have been taking part in the
programme,

HANSPINDIA

Sat, 25 May 2019
https://epaper. thehansindia com/c/39728046
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Delegations from Japan,
Europe visit IISER

TIRUPATI, September 07,2019 00:02 IST

Director K.N. Ganesh with Prof. Hidehiro Sakurai in
Tirupati on Friday.

Talks were held on joint research
cooperation

Indian Institute of Science Education and Research
(IISER - Tirupati) received two delegations at its
campus here on Friday, one from University of Osaka
and another from the French National Centre for
Scientific Research (CNRS).

IISER Director Prof. K.N. Ganesh received the
delegations and held several rounds of discussions.
He offered different mechanisms available for joint
research cooperation in the area of science to nurture
a long-lasting cooperation.

Academic fellowships for undergraduates and
masters students (Erasmus+, Raman Chaprak and
Eiffel programme) to pursue Ph.D. in Europe were
also discussed. This is in addition to the recently-
inked pact between IISER Tirupati, which is in its
fifth academic year, and Ecole Normale Superieure
(ENS) Group of Institutions in France to foster joint
research and academic programmes, exchange of
students and initiate co-directed doctoral thesis.

IISER scientists will also be able to avail mobility
funds to pursue research collaboration in Osaka
through the 'Sakura Exchange Program'. Doctoral
fellowships running for five years and three years in
applied chemistry at the University of Osaka will
now be available for students passing out of IISERs
through an MoU.

This development is significant for final year
students, who will be graduating with a BS-MS dual
degree in May 2020, as higher education in Japan
would be sought-after.

Professors Hidehiro Sakurai from University of
Osaka, Tania Freiderichs from European Union, Srini
Kaveri and Vivek Dham were part of the delegation.

Errod ke u&&cﬂrﬂn =
&8 Seadtd BUY oo fod

HISER faculty gets young scientist award
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Outreach activities

Visit of school students from KV1

[ISER Tirupati hosted the visit of students from Kendriya Vidyalaya, Tirupati on
Aug 26, 2019 as part of their CSIR JIGYASA programme. This included 40 students
of class IX and 4 teachers. In this regard, few activities were planned on campus
on that day like visit to our research labs, popular science lectures from chairs &
facultyinthe afternoon.

In the afternoon, faculty members talked to them on topics like opportunities for
science students, important challenges in terms of society, energy, water, food,
and health etc.

IISER Tirupati faculty at the Science day celebrations of Z.P. High
School, Karkambadi, Tirupati

As part of science outreach, IISER Tirupati faculty Dr. Eswarayya Ramireddy, Dr
Ravi Kumar, Dr Kiran Kumar and Dr P Lakshmana Rao visited Z.P. High School,
Karkambadi, Tirupati as chief guests for the Science day celebrations on the 28"
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of February 2020. Dr Eswarayya Ramireddy and Dr P Lakshmana Rao
inaugurated the school's science exhibition. They also surveyed about 600
models displayed by the students and encouraged them to pursue science. Dr
Ravi Kumar, Dr Kiran Kumar and Dr P Lakshmana Rao engaged the students by
delivering science lectures in the local language. In order to nurture and
encourage the young minds towards science, IISER Tirupati sponsored 18 prizes
for students who won the science day competitions across different age groups.
Our faculty appreciated the school management for organising such a large scale
scientific model exhibition and for encouraging students to engagein science.

Scientific talks to motivate young minds

To inspire the young students to engage in science and motivate them for taking
research as career, our faculty give talks at different schools and colleges. Such
scientific engagement is not generally limited to Tirupati area, but often also
includes schools or colleges in different states, as an extended activity for our
faculty.

r 2

Dr Ashwani Sharma,
inspiring young minds at
various schools and
colleges at Amritsar on
June 06, 2019.

it

Dr Vasudharani Devanathan,
delivering talk on International day
of women and girls in science, on
Feb 11, 2020 in Sreevidyanikethan
pharmacy college, Rangampet.
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UNNATI

[ISER Tirupati has an active students' club, UNNATI, for coordinating most of the
students' outreach activities. Unnati, is engaged in activities that range from
educational outreach to general donation drives. The members work with
Annasamepalle reserved school, Karakambadi zilla parishad school and SOS
village. Their activities include science demonstrations and presentations to
school students, enrichment of spoken English, developing computer skills,
science fun activities and Science day quiz competitions to school students etc.
Each Saturday, volunteers from the club dedicate their time to work with 8" and
9" grade students in SOS village. The sessions are aimed at helping them
understand basic concepts through fun activities. The students started
interactive programs at SOS with the initiation of a library there with books
collected from the faculty and students of [ISER Tirupati. Students also have set
up Kiwix, an offline wikipedia reader, for the computers in SOS, so that the
children can go beyond textbooks and explore different topics anytime.

W Students in SOS village
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Activities of National Service Scheme (NSS)

Swachha Bharat Abhiyaan

As part of the Gandhi Jayanti celebrations and Swachha Bharat Abhiyaan, a
campus cleaning drive was held at the Indian Institute of Scientific Education and
Research (IISER) Tirupati on 12 October, 2019. This activity was meant to work
towards “Plastic Free Country” wherein all the plastic waste was collected from
the campus premises and sent for recycling. Around 100 NSS volunteers and
other students under the leadership of Dr P Lakshmana Rao, NSS Program
Officer, participated in the event with great enthusiasm.

The NSS volunteers from BS MS 2019 held the campus cleaning activity at the
Indian Culinary Institute, Tirupati which is their temporary campus. A total of 47
volunteers participated in the activity under the guidance of warden Mrs Sarita
Bhatra and counsellor Mrs Bhooma Krishna.

r J

Swachha Bharat
Abhiyaan drive by
students at transit
campus, IISER Tirupati
and at ICl, Tirupati

Blood donation camp at IISER Tirupati

“Give Blood, Save Life”

With this slogan, IISER Tirupati in association with the Indian Red Cross Society
(IRCS), Chittoor District, organised a blood donation camp on Nov 2, 2019. The
camp was held atlISER campus. Atotal of 64 people donated blood, including two
staff members from IIT Tirupati. The donors from IISER Tirupati included faculty,
staff and students.

ot

Blood donation camp-
Camp Coordinator with
IRCS specialists and
student volunteers
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Dr P Lakshmana Rao, NSS Program Officer at IISER Tirupati inaugurated and
coordinated the camp as part of their NSS Unit Regular Activities. This was the
first initiative on such a large scale by the NSS Unit of IISER Tirupati. Dr M V
Narayan Reddy led the team of specialists from the Indian Red Cross Society,
Chittoor District.

'‘Beti Bachao Beti Padhao' theme of Republic Day celebrations

As part of the Republic Day celebrations, NSS unit of IISER Tirupati organized a
rally for raising awareness about the importance of girl child. Dr P Lakshmana
Rao, NSS Program Officer at IISER Tirupati, coordinated the rally. Over 80
members actively participated in the rally raising slogans 'Beti Bachao Beti
Padhao', 'Save girl child' and 'Educate girl child". This rally was conducted in
suport ofthe government's 'Beti Bachao Beti Padhao' scheme.

Prior to the rally, NSS Volunteers felicitated 21 women workers of the institute to
show their respect for women and their contribution. An NGO named 'FOR YOU'
came forward to offer gifts to the women. NSS volunteers showed their respect
by presenting beautifully designed flowers they made with paper.

g “Beti Bachao Beti Padhao” rally on the occasion of P Felicitation of women workers on the occasion of

Republic Day.

NSS Volunteers
with Prof KN
Ganesh, Director
and Dr C P Mohan
Kumar, Registrar

Republic Day.
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Students' Activities on Campus

[ISER Tirupati promotes extracurricular activities of students, with a view that
additional talents such as arts, dance, drama, sports and organization of eventsin
the campus builds on to their personality and inter personal relationships. In
general, we notice that students who perform sports and other activities outside
the classroom also perform exceedingly well in classroom. All such activities of
students are coordinated and monitored by the Committee On Students'
Activities(COSA). Some of the major activities during 2019-20 are briefed below.

Yoga sessions

[ISER Tirupati promotes yoga within the campus. We have Mr Sivakumar, yoga
master conducting regular classes within the campus. All members of IISER
Tirupatiare allowed to participatein the same.

Breathe

Breathe, the mental health club of IISER Tirupati, holds weekly sessions to
interact with students and other volunteers to promote positive mental health
environment in the campus. The club works along with the institute counsellor
and helps in many new activities to strengthen mental health within the student
community and campus.

Students' clubs

Many student-run clubs are active on campus and coordinate the various extra
curricular activities. In addition to Arts club, Fovea-Photo club, Astro club, Literary
club, recently subject specific students' clubs like Bio Wissen, Math club, Synergy
(Chemistry club) and Physics club are also functioning. These clubs conduct
weekly sessions to discuss various subject topics and also take active lead in
science day celebrations organized by the outreach committee. Anubhuti, the
classical arts club conducted this year's mega event on Virasat series. Jijivisha, the
drama club strives to explore the art of dramatics both on- and off-stage. With a
play every semester in either English or Hindi, they try to promote a "cultural”
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theatre experience. Shemushi club, conducts weekly quiz competitions. The club
also conducts special quizzes on special days, as on Independence Day, Gandhi
Jayanthi, and Republic day.

Sports at IISER Tirupati

Sports have been an integral part of the institute, with regular games session in
the evenings after class hours. Games such as Football, Basketball, Volleyball,
Cricket, Kho-Kho, Badminton and Table tennis are played by students, wiht both
boys and girls teams in each activity. They get trained for inter batch matches and
inter IISER sports match (1ISM). A coach is also hired for some of the games on an
interim basis to train the students and staff. This year, an intra institute football
five a side (futsal) tournament and an intra institute cricket league-ITCL were
conducted for all the campus residents.

Inter IISER sports meet (11SM) 2019

Students of IISER Tirupati took part enthusiastically in the inter IISER sports meet
[ISM 2019 held at IISER Pune from 9" to 14", December 2019. In the team events,
the institute's team secured the second positions in Badminton (W) and Kho-Kho
(W) events, the third position in Basketball (W) and Carrom (M). Also in Athletics,
students secured 2 golds, 5 silver and 4 bronze medals and stood third overall in
Athletics.

g e i v s e e

Indian Institute of Science Education & Research Tirupati
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Inter IISER Cultural Meet (IICM) 2019

An 80-student contingent participated in the second Inter IISER Cultural
Meet(IICM) held in lISER Thiruvananthapuram during Dec 20-22, 20-19.

Ethnicday

Ethnicday s celebrated in IISER Tirupati every year as a part of both the Ek Bharat
Shrestha Bharat (EBSB) program and as a pre-Vivante event. The day gives
everyone an opportunity to display the culture and tradition of the community
and state they are part of. Being an institute with students, faculty and staff from
all backgrounds, ethnic day enables one to understand and mingle with the wide
cultural heritage one's nation portrays. This year, Ethnic day was celebrated on
Jan 10,2020 with events like Ramp walk competition and Music night.

Vivante 2020

Vivante is our EBSB youth festival, with three days of several competitions and
interesting fun activities that caters to all members of IISER Tirupati. The
inauguration of this year's Vivante was on January 17, 2020, followed La Facon, a
retro-themed fashion show, Vivante Showcase, a platform for students to exhibit
their talents on stage. This was followed by two days' of colourful events, dance,
drama, singling, face painting, ramp walk and several other fun events, filling
positive energy and happiness.
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Account at a Glance

INDIAN INSTITUTE OF SCIENCE EDUCATION & RESEARCH - TIRUPATI

Balance Sheet as at 31* March 2020

Amount in Rupees

SOURCES OF FUNDS Schedule 2019-20 2018-19

CORPUS/CAPITAL FUND 1 98,82,49,354 66,51,50,983

DESIGNATED/ EARMARKED / ENDOWMENT FUNDS 2 1,50,000 0

CURRENT LIABILITIES & PROVISIONS 3 49,25,59,392 25,38,60,206

HEFA FINANCE LOAN 3(H) 74,45,88,507 0
TOTAL 222,55,47,253 91,90,11,189

APPLICATION OF FUNDS Schedule 2019-20 2018-19

FIXED ASSETS 4

Tangible Assets (A+D) 45,33,13,389 42,85,05,778

Intangible Assets (C) 1,23,97,743 1,23,46,425

Capital Works-In-Progress (B) 17,28,80,730 18,07,05,820

HEFA Fixed Assets (4D) 4D 101,39,83,139 0

INVESTMENTS FROM EARMARKED / ENDOWMENT FUNDS 5 1,50,000 0

INVESTMENTS - OTHERS 6 0 0

CURRENT ASSETS 7 25,20,69,845 25,87,77,999

HEFA CURRENT ASSETS 7A 27,24,79,677 0

LOANS, ADVANCES & DEPOSITS 8 4,82,72,730 3,86,75,167
TOTAL 222,55,47,253 91,90,11,189

Significant Accounting Policies 23

Contingent Liabilities, Notes to Accounts 24

For and on behalf of IISER, Tirupati

sd/- sd/- sd/-
CMA Ramesh Damarla Dr C.P. Mohan Kumar Prof. K.N. Ganesh
Dy Registrar (F&A) Registrar Director

Place : Tirupati
Date : May 27, 2020
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INDIAN INSTITUTE OF SCIENCE EDUCATION & RESEARCH - TIRUPATI
Income & Expenditure Account for the Year Ended on 31* March 2020

Amount in Rupees

Income Schedule 2019-20 2018-19

(A) INCOME

Academic Receipts 9 3,40,83,015 2,21,47,471
Grants / Subsidies (from MHRD) 10 40,63,51,000 28,39,75,000
Income from Investments 11 52,04,465 99,07,471
Income from (HEFA Grant) Investments 11A 99,78,185 0
Interest earned 12 2,54,389 2,60,023
Other Income 13 75,28,236 51,15,728
Prior Period Income 14 39,789 0
TOTAL (A) 46,34,39,079 32,14,05,693

Expenditure Schedule 2019-20 2018-19

(B) EXPENDITURE

Staff Payments & Benefits (Establishment expenses) 15 17,96,54,753 11,35,18,441
Academic Expenses 16 7,40,08,468 6,13,59,840
Administrative and General Expenses 17 10,65,84,955 9,92,48,706
Transportation Expenses 18 25,19,065 25,89,904
Repairs & Maintenance 19 2,86,03,396 2,25,11,848
Finance costs 20 95,553 66,440
HEFA Loan Interest / Charges 20A 1,44,51,708 0
Depreciation 4 8,14,62,053 6,10,43,395
Other Expenses 21 0 0
Prior Period Expenses 22 51,31,612 50,11,650
TOTAL (B) 49,25,11,563 36,53,50,224
Balance being excess of Income over Expenditure (A-B) -2,90,72,484 -4,39,44,531
Less: Transfer to / from Designated Fund 0 0
Less: Transfer to Institute Reserve Fund (Sch 9+Sch 13) -4,16,11,251 -2,72,63,199
Less: Transfer to Institute Reserve Fund (Interest Earned) -54,58,854 0
Transfer to Capital Fund (depreciation) 8,14,62,053 6,10,43,395
Over Utilization of Grant in Aid for Revenue Exp (Sch.3C) 0 -1,01,64,335
Under Utilization of Grant in Aid for Revenue Exp(Sch.3C) 53,19,464 0

For and on behalf of [ISER, Tirupati

sd/-
CMA Ramesh Damarla
Dy Registrar (F&A)

Place : Tirupati
Date : May 27, 2020

Dr C.P. Mohan Kumar

sd/-

Prof. K.N. Ganesh
Director
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