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e &1 Hew

QAeffords I8 2019-2020 F T Gfa-uSfa Aiferes fage uad &g (gud-

g digsiy) 3 aiftfee KA o1 udfaemRor TR w sgd @i @t a1d ¢ |

QeI ¥ & IRA W HIAS-19 HEMRT GRT I UM 3R 31qd

T & aave, Ned el af guu-dig WEeiey & fom & iR

gAYl 3R % aY 6T | 89 T faud oRfRUM A Y | T iR, A B &

" Qs ¥ B T & Rb b IR H TeTs J a3 ofR g % &7 it

¥ wren AR pem ¥ AR § R ) g9 WEdiey &9 &t s/er WIa T & THT HRA § foreia
STATIYT &b 1Y 31 AT BT JrAT b |

T Fg B TAH AP AFSe I Hfad FU I dg H faar m, gt Rigo, e ik
R fafafiat gaaeie mem § o &t T8 | g Tt SRy ureusmH S QR oy, uier
TSI Bt 3R TR T 52| STa a1 IR W &1 IR 38 A, YH1 T faftra o gt &
ST TRATd TR ol SR TTHT 40 Y UF YHTRIT b | Uehed B R erR fhu M § | QR &
Toh Gl ot H Tohe fopted gR AR A o oY YeRaT WieHT IS a1 SiHTd (THURIES!)
gfaem wiftd, wieor SR T faar a1 8 | ®s dfArR & U femn 7 fean w1 $-89 / faftem
SIS WTHIH! b HIEOH ¥ S&d AT B 718 | IRH TRRY 3afd, WeHR gRT HI-JHY TR S
DI TS TATE & dIe &g - U MAfafal &) TRuEg i I R BT

FE & el FHA B Ve FHARG R U F IRM SR SR,
HMEUHSIR, TadRfTys, Yas fayfaemea & faun sik T diast O T fy MU e Hiftfe
3R 3Mfafy Feprdl & Tea ¥ Fafy td peradyde ArifEe fhar Siar 31 fRyfyarg & sfemr $ua
T R 8 & BRU, I T g &I A&f0d SR STHUM AR / &dT P Holgd &1 & g
TESitd! et BT AT IS 8 |

B faaR-TId} &1 I al, Udd TIAaR &1 STNTd &1 STl ©, St &l 3R [nedhdielf & g
gd AIBg T § | 39 dkE ! URWRS Sradid U SHee 3R I&equl Aeid o smfrd &t
ST B | Hiey RO fGa9 saret & o ST 3R, fdeRd ofR WPy fa fGaw sarer & o i,
3R, &, Rg1 @1 i faran ST 39R fo U |ivm &1 fawa <@ |

BE HE B! oifgd AT § | BET A [T Tu § Wd, TWpla iR fagH aaa gR1 Smafora fafira
TSR TfAfaial & U R € | S &1 98 9 af 59 Fbell 8 | 39 99 & Ps O 3R Ugd & o 9 off
gfafSd 2Ny yarmRensit § YR SR faexi # o= Siaeye dricH! & forg g1 T 3|

Tg RO g @1 fafte fafafersl 1 g St 8 1 59 39 RUI &1 daR &= & 3 Tl &
forw wepre fRifa, $g & el 3R R-Qeifdre HHial &) dRfied J WIeT Hd & | gH $g Bt
fR®R 3G SR foTH A SHPAT H dglaT o & W aaR € |

. fRma &. =
e, guA-Sieg digdied
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Fifee fagm yod dog

2. eifore srdwa

2.1 Ugaylg UHiPpd UH.OHH. STdwd

U q¥fT Ui Ureashy < Qeifdies Iurfat &1 e dxdr @, 3R ureashd W eH & §18 U I Uhd
I UM & S § | TH. TR, Uhihd UTadshH Uid 9Td &1 UIedshd g, ford 12 df el 1 &3 &
I1C B HR Thdl § | TH. TR, Thighd Urdushd (. Tl + TH. Tol) Ursushd & e & | dissiey
b EABICR SRiHH | Wifde!, T8E fagH, sia 37 ok 71 snfe wnfie ¢ 1 Assied & Faei<
HTIHH BT UTsahHH Jifaem R Ui 32N &1 Ue ST Tater g, s ga ¥ daw sranyfAes fagm
& 9gd I TR dd M § | I8 FufafEd Iem1 & Iy Ue sige smumid T ol &:

I B I : 1 3R Y - 30 AR AP
S Fd I : 1 SHa I - 30 30 dP

GERVTSIE Y

e SiR W3- SE & T 307 93 uRASAIE 4R SR fad=l # $o wod ufafyd warmmarsi &
R HA & N et & AR § | afye ufowael & gfg A 39 ufaf¥a el &1 ufaeuufas sgd gk
F F U 0@ gfaumRel ok offia sRigd & g UFIT UR A & R Wierfed o © |
ST U= B! B TBATT MUBHATS] & ARG F ST U B 3R a1 TN &t Fefed
IR & o SR, SemuweR R fad=l &1 e ufaf¥a warm=mast & &™ 1 & i
TTfed HRATE | 73 T 3R 8 d T B Y UAD 3R Gdad 3R ITRITH AT 9 & 1Y W 9 § T
H1 TP UTedshd Srae™ aRarsHrell & fog wuftfd § 8fR 8 URd SR fagxil & ufaf¥d Muwmatsl &
ArfeR & 37 ufafd vTRmarnst # sro-t aRgieMmg #vd 5

&% ¥ 9R foemea § | v faema faftm &=t & s ofk Riemr ugH &vd &:

<iiq fagm= faenmera

S fagm faenag dissiey ot i aRkue grR1 e it o1 ara orar € 8iR T U ¥ Hiferes
g fag ¥ udipd e iaR UMY &1 3(eqgd R a1d BHE! B YR Sita fasH @H1 giaret $ik
W ) & fafte & & Riarar 8 | 53 g fage &1 ufem, Siar], Sidsams, i sha fage,
3f1fuges Sffa fasi, Sraifiest, oy TRR fohar faxm, uray RR foban fasi, fawrares Sia fagm, gaa
Siia fas, et Sita faR, SR St a9, SiR uforan a9 sarfe dreusmhy wnfid §, e g Hiftd
T € | 3 Jgifass ureasy WiTd SATaRIRSG YANTRITAl WHl & WIY-T1Y Iad g difds BT 3Hd giiid &
9% o5 J Ugd RO A 1 WRad § | 39 T, A7 S Bl PMSTHSAEINR-TASCT Sdgiy 3R Th B
B! v WRAT BEgR ¥ WA forar T € | THTER It 3 3ue ditd St YR SR fava-iR
F Ul U™ TRl § 73w Ad § | Nua ). wrien & siuaie 0 F 2019 H Ry fasar mar
3R qaAE # 376 BT g fage & sproft & & oA My R W € | & Niuas! fagrl A ufaf¥d erer
gy g1 @t | faenea o Rieor & e HR iR srgudt sifafy Joma &1 Ue T Yo g | Sitg
fax foene B &1 e I 931 ATdTaRUl Ua SR &1 TaT $HRal § off 375 30+ HIRR Pl FH
T AR AT 8, T18 T8 SN 1 R1enfac # 8 | SR Ybr & gdae Srgee # fferar o Feta gt o
gfafeso, T\ dR & e Rifecda Feuo $t Hifde fSomge; ™R & uxaerdl & onftgs

4




guH-SIgs Higaey C\Q e ufded 2019-2020

Fifee fagm yod dog

MYRY P WS BT, SAYFAF DB BT ITANT B §U SA1Y] F TR P BRI ST~ Ufolfads
UfeRIY & IR BU Wk BT HIIA BT AR WERIH-Hd I § SH1f0ads HIg-cid &I THT
31 2nfera € | faenea 99 gor iR 39 YR &) Ifthd U J 3 dgM | fay w1 | | faarag &
TERI GRT SRR MUY o 3R e faRvger & A § ok g ofR SiaRigia dfaeet & wry
e o T Sy vt 9 Sitq fag & uge Iuwnsh &) 9 &R 8 Heg fHad § |

A fagm faemea

oA fage e, Eae-Easiar td diea S, srfent & o e SR ey, I™mafe ot
AFATTD T faFH, TR 3R SHH SR SA1fe T Ud WId UTeashal &1 U T Tarer
T AT 2 | 3P B3 [Iid UTeashH 37 TIeashHl § IS T84 8, off TNTITAr # Ui 3y e
I ¢ | faenay SR gaeeied wd sita aafes v & forg anmelt &1 fawr, IaRe®:; Tty
BIa-HTfdds T; Agifde 3R fiea-Tde T fagm: shwy-iid ufafhar & srur, Savifdes!
T oM, srged faves TiuneR faftdt senfe &=t o diea &), Frisd Suas Frar ¢ | ey o
QNeifOTes ARTERA &1 I TUIaRT UGH B & U HR R faf) YoHrr &1 1o 99 SR fafay fiyso
g | 39 ool & Yo Wew gRT YRd SR fag=il gl § &3 SR & 91 XY B fPU M@ ¢ |
B B AR Tge a9 F S FHRA & e vienfed fasar oran § | Rigia ok Wi & agg TaieH
3, IRe fage faerer oo BEl $Y WA AR B eigyd gFaT H SfUHl HRWR §9H & forg
iefed #Rar g |

Tt oy faeme

Tty fawemn, & Rigia wffa, 7w Righa, Senes fOf, siaea wrieor, Sy Rigid, wad
Tford, fiofia T Rigia, auT deidis Urausd ok WTd sheadt sieriind, ud fadta nftrg enfe & fFafta
UTGUshH UM &dl & | 1Y &), T & snyfAe v w uRae T ueq aar € | id & da
domirdta sofifa ok wafaf g diomfm, W & gfeusdr SAF, Teriar ok faudia Taga
T, diefia wiffa, ©hd BAfRwies, el & ahiia IaRgd @) THR & ol srgYE
& R FH IR} T | g § @ B I SR o1 IR faigh By & wffdd Rienfae ¥ |
fdeadl U™ TRIM! T 3 aTel SR TeTad JH e HRisH & 988 aMeH g & |

Wifaw fagm faeamea

Wifores fas femera & gar oIk SrgHdt Sesafall &1 T uaqiite Tqg § 3R 398 Tifye fifdesl,
Jufd uerd Wfaw!, TeIRie, wem Hifde!, @rke fogm, @ ma fagm, e fifdet SR i
Mifde! T dor fAfdy rqEem &=t & Vgifae, sifiieadae 3R uifie Yidefael & ue st firgor
2 | dfts orgiu™ & wry fAfda Rreror yem w5 Wty o RelRidr 8, Jer Jewil &1 T Igdl §
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Fifee fagm yod dog

o TanTRarstt ok SrgEY gfaurstt & wifid &= 8, S 7 Fad fAyf[e My & e Iuart |
Tohd &, Sfew TS U 9 YRe= HT 3ua off SUas H1 96 ¢ |

g Fawdi & IRy Ay 1 favy [y meayul &3 # 8, o o AMiera S & fag s
IR DI, diereht iFeac Rad R &7 37997 SR AU & H I SHANT, T SHoil e
gfafeharsil T SRTAMT &1 UHcIhRul, HRY ATTNS B Wae R U1, TTe AMHDIT BN, 31f-g qHfai,
Te & e sfaw, e SR dedid udd! fRifcrdl & sdaeie quied, uRaga emumid
Waghap e At o1 T HRd §U AHRRTAE SR AHiemifoe, WRATHT R H=RAN0 , HTeH
AegE, B R THd fhed TR & UGB 3R PGS SIIANT, TAeR -TTH st 3R
AR WISl @R, I-dierdl / Sifddils / SMOfaeig dor -vard R fosar fagH, ueiiies fagm,
Hfde! 3R Tearsyur dRkiT, TaTEs I el G 9, §¢F, dbel 3R IWE! & WY Ta-X
TS faRE &1 S, el 99 B &id gid-SHRATT Y8-3wd & dg-aiieed (gat, Uahiie,
IR, AT & SracicrT Yaeh V0T, YT rderdT 3R SRIUS a7 onfe |

22 YHugd) srdepH

e €. Frfen ivaiie U d ¥ 2019 H SR fawar w1 ; dieaSt & < o9 & H &I 39 Srfwy &
A feamr mr 7 | Yy, faam § PR 991 & 399 3= IR ol & o Sfaeve Sy
PRIHH TS HAT ¢ | Ay F Tiuas! dx1 & 33P OFl B Tc/ VeSS iR-guid! Se/ Trear
e B Il g1 AT | HRITTA ST & SfardT giigH sfedrghd of Suasy § | disaieg &
Huaet srien o Uaw & o S5 o AT & SR ¥ e axd & | Heayul & § wifa=id
MY B & AT, LY YHT SR, HMEUHIAR, THIAARSHT, SEmS-at o 3= e+l o
QD! & 1Y TEANT HR §, S S0 AU S HRAGHH & o T e Jfaemd a U & &1
TR JUASH FRIA G |

2.3 Deifore au 2019-2020 F1 Rreror nfafafy & wfee Hiddieg dorm

Sitq fazm faenmera
UTGUhH HIS | UTeThH &I ATH TP BT ATH Tdgdl
B 401 3{TfUge Sitg fag=
B 604 SEREICICRIE]
B-302 HIRIBT SardH-| . TH.. 3P guH-SIts HisdTd
B-502 HIRABT SirafagH-Il
BPr 801 Sitafas uRAreHT
BE 1002 Siafagm= & wid denfiet
BL 401 Sitafae= SRT=RIe
BL 501 Sitafag= ST=RITe
BPr 701 EICIERIERSRIE
B 101 Sitafasi |
B 201 Sataw I o SHRfT St quA-Sieg ety
BEL 1001 SiTafa= & WId Uit



https://www.shabdkosh.com/dictionary/hindi-english/संबद्धता/संबद्धता-meaning-in-english
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CIESER)
B 302 PIRADT SaraH- |
B 502 DIfRrepT Safag=- I
BL 601 Sitafaq= ST=RIer
B 602 Ug] IRR foba faqH
BE 1002 STafaR & W U S RRURE] JuA-SICs ey
BPR 701 SitafasT RIS
BPr 801 EICIERIERSRIEE
BL 401 SICIERIER UMK
B 603 g IRR fopar-fagm
BC 301 g T -|
BL 301 Sitafae= SRT=RIe
BL 601 AR UaRTRITeT Sl e R | guA-Sig dissit
BPR 701 SitafasT uRAIeHT
BPr 801 EICIERIERICUIE)
BL 101 EECREECIUNIKH
BL 201 Sitafa SRT=RITe
B 704 Sid oM orgEyE §  fdfded

et
BL 601 Safa v SSUISIAE] quA-STs Hdey
BE 1002 SiTafax & WId Uit
BEL 1001 Siiafag & wid grenfie!

(JTIfiTe)
BPR 701 SitafasT uRAISHT
BPr 801 Siafas gRarSH
B 701 Sg-Ten - |
BL 601 EICICRIEREIUNIR
BL 801 Sitafaq= saT=RIe
B 804 ST o Rig=r amg guH-SIvg Weeiey
BPR 701 STafdsi fRrefor
BPr 801 EICICRIERREII

A fagm faemer

UT6UshH HIS | UTeThH &I ATH DT BT ATH gl
C 703 FENGUTHT & W  IBEMHD gud-gitg dizaed

T fage WP, S
CPr 701 ST TR
CE 1002 e fos J e fawg . oL, frea guy-gitg daed
C 101 T faFT - | . W9 & 9N guy-giug day



https://www.shabdkosh.com/dictionary/hindi-english/शरीर%20क्रिया%20विज्ञान/शरीर%20क्रिया%20विज्ञान-meaning-in-english
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C 201 G fa=H- |1
C 402 WfaeT T - |
C 403 areH AT fagH- |
C 602 i Rigid
C 502 FaeH A fagH- |l
C 702 3T0ad ST AP
CB 501 facivuTee T fagm SETCIEPEIR guH-3ITs HeaTd
CB 503 JHIEHS A fagH-2
CL 101 T JANTRITT- 1
CPr 701 I YRASHT (2)
C 401 IR -1
C 603 PTEH TG fagm- il
CL 201 T T4 YANT=ITeT- |
CPr 801 3T RIS (1)
C 303 JHPTEP I faFH- |
CL 301 T a3 YaNTRITer-3
CB 501 RIS Y e S REeH st | guA-Sieg digdied
C 201 I faq=-2
C 601 SgHifdeTa Tara- g
CL 601 T T4 YANT=ITe-6
CL 801 T I (R YARTRITET-2
CB 301 AT T4 Siatase & forg TIford 1. 3R. . SRR Jud-30s YRy
CE 801/ T TIUHAR
CE1003 WFe P!
CB 301 T T4 Siafasie & forg Tiford ST dR Higd 3a guy-Sis digaed
CE801/ CE1003 | WFTd TUHSIR

W Bt
CB 302 BIa[b TR a7 -1 S, Tgs uted JUuA-3ITs dxaed
C 404 FeFSH TG fag -2
C 504 WD U1-2
CL 701 AT XTI A= TAITRITeT -1
C 604 FIeFEH T fagH -3
CL 401 T T4 TANTRITCl- 4
CB 302 BIe(D G a7 -1 ST, 3ifaTer et guH-3ITs ey
C 504 WD 1-2
CL 501 T 9 YANTRITal- 5
C 404 HIEHD A fagH -2
C 601 o9 Wifde! A fagm
CL 801 A A [ TRRIe -2
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gua-Ses Wy C\Q affe wferdas 2019-2020
Fifse fagma yod dog
CL 301 G fagH waeTRITer-3 &1, g1 ued guH-3ITs dzaed
GL 401 B AIHD TIRTRIEAT
CL 601 T a5 SRl 6
C 401 (CB) WaRRDIUT-1 ST 31 &, Tiferd guy-Sivs digaied
CE 701 Wi e
Tt fag faemea
UTSUHH B8 | UTSTHH BT ATH DT BT ATH Tagdl
M 101 Tord- | . THUY. gAY | gUA-SITs Jlseey
M 201 T Il
M 503 TirRufd 1l . TSl g JuA-3ITs dzaed
M 604 SEICEIRSICAG
M 504 % Rigid S WA PR | guH-SITs Jzared
M 401 faweroor - 1
M 702 PHHRMHT SSHT . gadd Rig guH-SITs Higaled
ME 1001 A AT SToFTo
M 704 3IHd SIS T SIPRANT ST 3T YFTad guy-gitg disay
M 801 JHIRP 3ahal JHIDHRT
M 100 SURRIHD 1107 | o1 foffar qader | gud-Sius Ay
M 200 SUARIHD TIO7d -1 1. IR Oig-I guH-3ITs Hizaed
Td . 3R, 8RR
Wifas g e
UTSUHH BIS | UTSTHH BT A0 DT BT ATH Tdagdl
PM301 TR Git3p! - 1 T YU RISHR | JuH-eius dsaiey
P 701 A giADt
P 403 URATT FiADBI-2
P 801 G- Ta3 IR @I Hifaieh! 1. 311G gieT guH-3ITs HeaTd
PL101 Hifcrep TATTRITET-1 ST UeTH > guy-Sis digeied
PL202 i TRITRITCTT-2
P303 faqgd dada- |
P602 Tafd gerd ifaet- |
PPr 701 ST GRS -1
PPr 801 3T URATSHI-2
PL101 Yoo TANTRITE-1 . 3R AR gUuH-3ITs Hxaed
PL 301 it TITRITeT-3
PL 501 it TRIRTRITT-5
PL101 Hifcrep! TATTRITET-1 &1 AeR rad guH-3ITs dzaTd
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guH-dius Hisdiey C\Q aififes ufadg 2019-2020
Fifse fagma yod dog

PL 401 i TRINTRITT-4

PL 301 it TaITRITeT-3 1. 0. o guy-giug dsay
P 503 TiRHBIY Hifde!-1 MNTETY. 3 qua-3its didTd
PL 701 T e TIRT=ITe-1 . goild disd guy-Sis digaied
P 601 DT Hifdwt

P 601 T faest 0. . Hard guy-gitg ey
P 604 T 1ifaet -3 ST, 30 HRTd guy-giug dsay
P 703 Tifrerg Wifdet-2 W faora Rig guy-gis dsad
P 201 Hifaet-2

P 501 AT gt 1. Udg BIadR guA-SIvs Higaled
P 604 T Hifdet -3

P 1004 T FTUerT 3R SIS o

P 304 T HaloH Ud IR = it o quA-SigE Wieuy
PL701 I Hifd! TaNT=ITe-1

P 804 Tafd uerd Hifaet - 2

P 701 aR FifAPpt e, A guy-Sis digaied

I fawg

UTGUHH HIS | UTSTHH &I ATH DT BT ATH TGl

GL 301 IR SaaeTeh TRANTRITE . 3R, ARG guy-giug ey
H 501 AHIH 3R THTST fagm= SIIRAR. FRHR | JUHA-SIS Uty
HE1001 HRIHD A
2.4 efOre a¥ 2019-2020 @t Rrgror nfafafyr ik ufvasn «1f d wfde sifafy

Jp™
Sitq fasm faemera

UT6UshH HIS | UTeTehH &I ATH DT BT ATH gl

B 301 S ATTH- | 81 1. Rig@mt 9 # @ dOss
CB 402 g - i fayfaaraa

BL 301 SICIERIER UMK SI. SRar dgdr Wedg

BE 1002 Siiafasm@ d WId de-1®

B 401 3{TfUge Sitq fag= SI. 30T HIAHR Wohg

B 402 EERIRCICa] . S, 3@ qd , Temsumy
CB 402 od TGRE- Il ST Hex geHge | s, gas

B 501 STUE RIS Sl HeR SREFN | WG

B 604 geroifaamt

BE 1007 PUREINCIRED]

B 503 oia fafaer S, MG 3FRIR | BIPR Hgldenad

10
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guH-dius Hisdiey C\Q aififes ufadg 2019-2020
sifss fasma yod dog
B 503 Sia fafaerar S, geitet fRig 3T HEldaTed
BL 501 EICACRIER NI SI Uil 3 | g4 H, TIARUH SR
BE 1007 PRIV CIRED]
B 601 gfcRe fogm | &1, 919 ued TS SHRIMRTT
B 702 PIRRCINCRICH]
B 602 UY] IRR fobar fagm ST, YR 18T e IfdTR Picrsl
B 703 fdraTE® Shafag™
B 703 ICERICCANICICRIC] 31 BT dgadr | Te SifadR dicdl
B 603 YT IRR fobar Tz ST SNy dlaRda | TSR, Gag
B 604 Y& g faq ST, STAd diGdR gd #, shusiRat
B 704 Siafds= SEYE  H  Ufdfded | S awur R FIEEIRaES|
PIEIRCH
BL 701 EICIERIER BRI S, Adlen Wifear | giitkp IAT
B 802 GIECARSIGICEIR]
BL 701 EICIERIER BRI 1 T RRIAR | Aeuwmem
B 801 CIENGE] ST, Heiu gasi Bitm Tt
B 801 CIEN| ST, ORU =Ry TSR3
B 802 dfAeeT Statas 31 BifaH fHexar | e
B 803 Sa e fage ST 9T WX Mg 3medl-sit
B 804 SIa ATl 1 B Rig SRR
BL 801 EICIERIEROURIGH S ESIRICE] ifthar HETdaTer
BE 1004 R Shafaq™ 31, o o O TR, WRER
BE 1007 PUREIGCIRIC] ST, Pifd el TIARUHIR, Gag
BE 1010 fafa=ur Sitq fagm Sl 3fd R SR, 4ag
BE 1010 fafamu Shta fagm .U &, g | TSR, gas
A fag faemera
UIeashy HIs | UIsdshy T A1 BT BT A gl
C 101 T fagH- | ST, 3fTeliep FHd TR, gag
C 403 FareH X1 fa3H -1
c702 3foad SSNTfAD!
C 602 g Rigid
C 303 SfPTSDH TR faH- 1 ST, Sil. PERAY TSR, 4ag
CL 701 TRTd TH1E TR GaRT=ITed1-1 URSURSIER] TR, gag
CB 501 fazayuTa S A fag of ey gaufd | TSR, gax
C 503 SHDTADH AT faFH- Il S TY.HUUH SIS, 4oy
C 603 SfPTaDH T faFH=- Il
C 604 DHIED T A= - 1] ST et dieR HATY T Pia,
g

11
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guH-dius Hisdiey CQ aififes ufadg 2019-2020
sifss fasma yod dog
C 605 AT X9 a7 ST P11 YarHI- | sSR!, 4as
C 605 g TAEA fagm 818 Furet SR, gag
C 703 BT- T 3R Od SHPTaeh I | U1, T, ASHER HIAETHIR, Hag
fasr
C 704 Uifde ST T fage ST g & 9y s, das
CE 1002 T T4 © WTd s
C 801 TeTY XA STHSTd e [gd o SiusmRER,
g
C 801 e fagmE ST, Ty f4md TSR, 4ag
CE 1001 1 fO Td =1 RNt
CE 1001 EERCRIERCER BB R o1 . g AR, 4ag
C 803 HYSHATED T faH ST . T U R, das
CE 1002 T fas J wTd fawg SN U T o | TSR, gas
Uifae fagm faeera
UIoasd HIs | Urdshy T A0 BT BT A Tl
P 101 Hifdapt - | SIgdR oH et das
PE 1003 HIRCACIGE]
P 302 T affdet- 1 Y 3N & 3T qdH,
P 401 Oy et —2 FAEUBSIR, g
P 404 Yeh1IRIb! Td fa=Iy Frderdr SLAAY AGHER | TIENIUS, Hog
P 402 FaTed TiRD! -1 1. loF &, 91 Ud H, g3fzel-at
P 502 Jared gifAd! -2
P 603 TRATY] 3R 3Mfges et ST, AHY Feat FAMBUHIR, Hag
P 603 TRATY] 3R 3Mfoae ifaet ST, 3T Wl HTesRE, 4as
P 702 Fa<H i M. 3Rfde $AR, Ud ¥, Tasies
H401 fasm &1 sfaery vd axfA
P704 S faggaTiaet 1. off. AapaR CilEEne]
P803 HIFHATHD Hifddt 1. g vg et
P803 SfTHTHS hfaa! ST YR WY | SiueRat
P805 HU1 Yifddt Y. SRTe o B CEAEECICRINR
PE 1006 T Sadel e ST HIfd g, TolaTs dicrsl
PE 1013 FTCH UHIRIB 1. off. Ifdepar TIMRUBHIAHR
PL 301 Hifdah! TaITRITer-3 1. IR s9IH TAlaTs Bicr, 4ag
PL 403 iRTD T Td HNBeAIHD db-ils | Sl 3ffbd gl LECIRIEEE]
PL 403 TIREIPIg Td B e-Td ddb-ids | ST &b, gl UG LECIRIEE]
PL 502 =T fafdi W . Ta.UC. ufea TIARTHIR
PL8O1T TRTA Hifdeh! TRARTRITET - 2 1. THIolg STSTHNT, gor
EIER

12
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gua-Ses Wy C\Q affe wferdas 2019-2020
Fifse fagma yod dog
PL8O1T T Hifde! TRNTRITE - 2 1. gAY Irdd FOARA
AN RECE]
Tfordty fasr faemera
UTGUHH HIS | UTSUHH BT ATH DT BT ATH gl
M 301 3MYR T, Sff. e W # BCH)
fayfaemera
M 302 forzarmoT | Sl eafar | ud o, Mdters
M 402 SIORTIONT —I| (AT STSHTTOTd)
M 303 SToTord I ST, T ok qd # e ofeed
M 403 Tiffa Dicol
M 304 A I Rigid ST 1 & @ H heE
M 603 3 THIHRU U4 IRy e ICEICBISK
M 501 fr=armoT i1 81 HgTed SIhY CCAE:] ECH)
M 601 fIzamor -1Iv BIRER ([ao) fayfaaraa
M 502 Siomiord - 11 ST, 3FRTY AU U4 H, dizaiey
M 404 fafaaa nfora
M 405 ey fazawor 3ferg 0T DIERIG
M 701 PEIR-CACEN R
M 602 HiorTfor v (@@ Tl ArsTe) DIRIP. 3R T W # s
M 703 Stomfordg Tifeufa fayfaemerd
M 802 drorordta Se Rigia Tl Rt W H e
fayfarmera
M 803 3faehd TR TR, Tt Ud H, g3l
M 804 3BT TITord 3ol $HAR DIERIG
qrT= fawg
UTGUHH HIS | UTSUHH &I ATH BT BT ATH Tagdr
G 101 S TAYd Rigid S i uTfed TIERiTTS
GL 301 STRIE SaaCHd TATRITel 1. 0. TReRA Jdd dlcr, Gag
GL 301 g Zaaci e YINTRITal SI. BIfdd go§. B CIECA NS R CE
GL 301 3Vgad SaaR-a TRNTRITE S, dfgd IRg Jeid dias, 4as
H 101 TR PId 1. FIgwR U= @ T ss
H 301 fay wfe fayfaemera
H 101 TR DI ST, JeR IoRA W H P
H 301 fay aifg famataTer, 4t
H 4071 o= 1 3fie ok &M a1 3Rfde $AR qd ¥, Taeidias
H 501 THRIHD AT SIIRAR. 3R | gd H, ARTHIR
HE 1001 RIS TR Ud JaH

13
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guH-SIgs Higaey C\Q e ufded 2019-2020

Fifse fagma yod dog
H 502 yoferur fagm . 3. dt. gt SR
H 502 qgieRul fag= 31 oifafy Tpadl | diwsmdt
H 502 giaRuT fagm= S 7Y oiref s
H 601 Mwar o R dfed  Tual | ST AT TS
JHR
a8y Anfexie:

. IHH T (W) XT3 F T HITSTd AHaR (CeMEumam)

31qd Rig N 1x- T & ferg wofa o (smsgeiug, gon

Irfes TR (7 o 3R 3H13d T) SR wrnich faardt (7 3R 3i1ad T3 & fow 0. T Murad e
@iy qusd (7af 9) & forg o, o, Jecrar

THd HON ST (7 § T) & g TohtaT gy

G °IY (9 d ) o forg oY, et Al

FEaTd 1. (9 § ) & fore oY, wo.uw. diaraa

FYY A (9 3 ) & T 7. e N ([3MSTHIR)

© N o vk w2

14



quH-Sitg Aisdied C Q arffe ufeded 2019-2020
Fifse fagma yod dog
3 RiCap
31 HRIPHY
Sita fasr faermera
YHTg BT A4 U™ fa=twgar &
faeRRRTRAT faRH, TeliTeR Srararl
1. 4 o RICHS TSR HT ITNT IR IR BT
¥ dMed SHEH, HW HiRGef o
3Rdfee garsl SR Wipfaw Idmel &
fopanfafey
81, ot Ta. Ry eI UIhER ey 3uUiidy, Ufded IRR e fagm,
3ffoaes Siiafas ok gamodt Ssifafer
A fagm faemer
BT &1 ATH breie] fa=usrar &=
0. AP, o [BERiCd HiFBUIID I GG 3=
1. et srrara TORTE MR IRl I, Wiedfeed: 3R Sifds
SIIIaNT
S, =T HTet RS UIcH TR fheeandt, dY &Iol TeRi-Y
UHIUE  (THUURITE);, UM UAUHSR;
TodH fafre: R S faiat iy
ICIEREE]
31 Aeg uifed I AYHATHAS SEHD WA I
TG, B IRAYT, 3R YHHU 4T
IR
ST o et TeTIh MHIR Wfde 0 ¥ Heayol yomerd  H
SRA=fhaT B gHHl, fay safkd qar
Rgfda ok U@ Iaiad! &1 SaiY |
Tforety fasm= fasmera
YHTg BT A U™ fa=twgar &
ifos fagm= faemera
HHTT BT ATH U™ oty &=
S1. 31T YITad TUIRTE TR BT GHAH BT Y-
URea, sfogafyd  oRfid Aifie &t
T 3R wfafesan qor
URag SyRd WagapiUe faferl &1
JUGNT FHRA §U AFRIREAT 3R ANHY0r &

15
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quH-Sitg Aisdied arffe ufeded 2019-2020
Fifse fagma yod dog
SadeTe e |
ST TSI ™ Je FEA AHlcgd, B R Thd fohed
TUHS  H1 YWD, UIEERU 3R
PGS SN
ST, YO0 IRISHR TEOD MR T i), e Udhy IR R -
Teref TRER a1, I9d @R STUROMY
3.2  ufafyd WibwR vd afvse afae
Sita fas faermera
IHTg BT A U™ fa=twgar &
1. TY. &. 3P TS TheR 3fYad SHafdg™, HIRMET ShafagH, oid
A fag faemea
TYHTg HT A4 U™ fatugar &
ftger SR wrwht fagm, faa Jefa
Hifaet ifaeT |
. 9. it gfaf¥d R THTRT AT faqH 3R I fes et
1. 8. . utferd 3{ADT-UTeT UThER fafexor ok U™ WA fogm, sifiga
WS YT 3R I ufafsar fawt
. 3R, . 8RR I T AT Staifad YA fagM, offtads siavifaat
S1. &, 3fTs. UgeRt | 7o | SHedl =i S19-srpEH® e S Uge
Tty fasm fasmera
YHTg BT A U™ fatwgar &
. 9. off. g A d ThER <t g d Wiites Riaid
0. TH. gAY TIf¥d TheR M- 3R doriiordta a9
. ddd Rig STHT-UTE WHIR domfoeia wofafa ek wwfafRag
EISUIG]
Wifas fagm faamea
DT BT ATH UgA™ fa=twsar &
W, e, ol Uiafd ThER IR i, @ aeg3fi b Hifae g iR
T Hifdet 3R e aRi
1. 3R, RIS DT THIR U Jufd uerd fifde! - s,
e, 3R TaThdl SdTad
. TIER <d SHTHT-UTT TR RS U ¥ Fafd gerl difast | gay
T AR R-UIAP BT Jahd, 3R TRAT
WD IUT
0. T8, 3 qd fewe, T gayd | Sufd uerd Rigid
ST Fg

16
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guy-divg Higdiey Q qIfe wfade 2019-2020
sifss fasma yod dog
3.3  Wigdiey g1 Smafora S
Sita fas faermera
&7 gHiofd AT ST 3foge ifieafad & TN ThiH, PR
B 3R BRPry SafawH, dugsrht
AR Mesguew,  WFfeE 9R
CIfEpPIftGY, 3ftads Stafas
gTey T URRIUS &ar 3R Well &1 T
IBUEL
A o faemer
o1 g ued Siegct Afgd e Sia-HifaepTg IaH o
Wife® fagm faemea
BT BT ATH U fatugar &=
. gofld arsa TORNe  Th®R  (Goidl- | Jad HRY A1 B W kDI, ST
TH3HRYY) AND SHTPR, A= gufAfedi, e J
TE 3TRITY
1. 3G gIeT WS WHW  (Goll- | BIHP 98 7 sib gld SAHRA 8-
& Pt sraate gal |
81 ST IRBR SIeadt TR Hhect I Sl AHBIG 3R BT Hifdast
ST, T T SETTE IR I
&7 0. hal STTHET IR I
3.4 JJEY & ATYR TR AP dod
Hifas fasr faemera
HHTg BT AT ErEit forrosrar &=
&1 0. gormr RIS UIhaR TR -WTeHT Hifddt, 3= dadl / sifagd
oIoR -Terd TRER fohaT, ke SR famor 4o
e, gebrer fag
TR ¥ F@red a7 Rigd, sk
T G |
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QL-Promoy,
@° ’9@

& %

g <

Fifee fagm yod dog

arffe ufade 2019-2020

4. U

QeiOreh T TR P @A 3R qdeur & fru SieR @ iR o a1 fRiefae) ¥ 3o g, grdife
FS BT &) Ggad el g ot § | T Gt Aeifors T & 6 AT UHR FT TR
AT ONE © | $8 TRIM I HHAIRA! gRT RIA BId 8, S SHPIarid a1 MY SR J A € | 3
Ry vemae R § e o Iad IRl § SfiR 9 3fd 7 &MU & HTH HRd g IR A & ;MY
BT B & | HHAMRAT &b Y&H 3R 99 9 Ry mu &

ez

ol fand &. oH

IoRER

ot .01, STAH UM

qre

37, O, JoIT - TE-a1eH (ASh)

IRy FHARY

3. OUd HIARBR (3NTTST - UREA)

ot O, 0. R0 AIRER (SIS qUT BT BRI

ot <Tue U1, g1e (TR1a)

ot o, . Srarda (@d-wddesp)

gt THIT DHIcaIare (GrRag JeTad )

FHTg e

gt Wi dY. PIad (TR

gt A=l TH. FeR (GFRI)

gt Tl IR (fax)

g T TSR ()

gt Ao TR (TRiE 3R HSR)

St HERISH YR (YR )

gt wfa dea (@fea- e srater)

ot A Hed @RI TgD) )

1 g Yrdd (DA HgIH-AGh)

ol 7o SR (P ToraP)

ot U=Tid R

off TUR e/

&t 3P QehR

ot Arefa @d
off Y07 RIS

3. Toig SRS

TS, IRY UTHhal

oft S Mas (Sharax)
gt el RRRBR 9 fagm)

off 3rTTdR Maw (sfia fagm)

o A A3 (ateT)
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guH-Sivs digded

CSQ i ufded 2019-2020

Fifee fagm yod dog

ot I\ T, AR (Hifaa)

St fem=r o, <o i

ot Iy gg (sfiafazm)

ot TUR BHCHR R fag)

&t 3 TRaEER (faet 3R HEeR)
&t g2 g1 g (Sitafam)

st sifrsita aTe RumrE fagm)

ot Yo Do RE™H fagm)
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guH-SIgs Higaey C\Q e ufded 2019-2020

Fifee fagm yod dog

5. O
51 OHE 1Y

AT A SR wieT (TASTEd) S A e 3R rEe SR (@HISTHER) YA
3R Hes faxafdemey-wan] SHui fJurT Hifae faFH ey $x (gua-sieg Hidigey) & yay & fau
TRPP B & 1T U Sifard uhien 8 | 9% 2007 H URAN] ISl fAHFT, YR IWBR gRT WA G-I &
& H g O et ofR S TRIM (TTIATETHESR) 3R 4o foRafaeey-uRuTy Self [y
Hifere oM Uy $x (GUA-SIES WESE) SHT Bt RIGAT BI T8 | 701 IR sy Iqe
STHYTT B 3R TRHTY Srolt AU SR 2 H fRUT 37 Ugard WA & A1 HRIHH Bl S7YE YaH
TR & for A Aa TreF s &) URIfEd A1 § | TIMETasaR 3R Weaiy arig T
g S ranyfid e iR U yanTRTarst, syfie HeeHd gfauis, dueR ! 3R IHY
GEdhTerd @ g § |

TTEUHE! TASMRUAS SR, Ya4R 3R YuA-Sivs Aleisey, 4ag H siia s, w9m fagm, i
3R et & uiw aufa uBlpd Th. T, Brfed & vaw o & forg sifard wdten ® 1 af 2018 F W
TRUS! 3HArET AN fhar 11 8 | TEuc] &R UId dhfeud SIaRl I TAASUUSR 3R
TSaITy gRT UG &0 9 HaIfed a1 1l & | §9 & IRIFT H Y $g WBR BT SRET Al GRI
Tarferd I 8 | TAsUEC! IR URA & 90 X! H fRyd@ 120 F i el W Hanfera fasar o © |
TSN & TTead ¥ YA & ST, I8 2018 ¥, Hdiars (11 &) Ao 3R SHidfiars e fasrar 3
FR) & g ¥ off S B Tdhigd TH TRl wrfeH ¥ fore ddey A yaw e Srar g |

TEUHC! & Uy UF § dgfdded! TME (@HEE) YR & 5 (1) WS 8id § | TS 1 I WS
3R 30 3BT HT 7 | T WS | BI3 AHRIAD HFT1 Tl ¢ | WS 2 W 5 T J UAF 50 el HT 8 3R
Y g fagm, YA fage, T ok ifaet & Al uy € | 39 TR @t Afe T fawg aif
QR WS & AT & TAIT 3 bl & Y TR Bt oIt § | $© U & o, Tad S & faw
THRIAD b1 g1 $S U & TP 7 31 Tal SR 8l Tdhd g, oMb g dhad gt I8t I &1 fafga
PP AR HIS TTed IR 8] foa1 o Javall 3|

5.2 TS WA BB odie (TasTadh)

EL Tsuadt & forw | wHsuHd) # | Hsdeg ¥ | 93 § ol @t a4t
duifead SE P | SufRE SEl @ | gifed BEl @t | W SE
2007 5,600 3,300 21 19
2008 8,200 7,000 20 11
2009 14,105 12,036 25 21
2010 16,686 9,453 30 25
2011 14,500 9,691 35 28
2012 15,099 10,775 35 34
2013 24,543 19,436 35 23
2014 45,519 29,645 35 33
2015 46,615 31,076 45 40
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guy-divg Higdiey aifte ufade 2019-2020
sifss fasma yod dog
2016 54,511 37,662 47 39
2017 68,458 49,870 47 38
2018 67,578 44,058 47 33
2019 53,450 37,500 63 47
53  Xgfore adf 2019-20 A ufay s
PHD Ad B HTAH e |t Td I T3
HHD AV
1 0191301 | Sifafd Rig St T | IR 138
2 0191302 | snfeed Furdt Y | TN | SWUS™ 126
3 0191303 | 3fgd 3R, ARR T2 | G | R 323
4 0191304 | 3T & Y | IER | SRS 262
5 0191305 | 3f&d THl Y |9 | WU 251
6 0191306 | =01 ¥d¢a 5| I | et 295
7 0191307 | 3% BAWR q3Y | 3fal PEECUIS] 1834
8 0191308 | 3ifdd 3fTig Y | ofug | faeet 258
9 0191309 | I s Y | 9EE | foER 309
10 0191310 | g AigM Y | 9H | PO 209
11 0191311 | 3M=MYT g it AT | SfifSET 538
12 0191312 | 3% a1 5] g | od 591
13 0191313 | 3RRT WT. it g | 1515
14 0191314 | 3V $HR U qeY | 3Gl fifsam 2275
15 0191315 | 3(IYY UTGH Y | gEE | SfifgEm
16 0191316 | &t3. 3fmM Y |G | HHAeHT
17 0191317 | foram=m qghar =it 3T 3fifg=m 2232
18 0191318 | ¢§d a1Gd Y |39 | ISR 836
19 0191319 | =iy &. Maw g3y | Sl TSR 2249
20 0191320 | UgUM 3d §%* I3y T dHIER | 2559
21 0191321 | Sff. dlus Y |39 | afferg 809
22 0191322 | R <A Rig F N EEEERELSE 1236
23 0191323 | e¥ HUR Y | TN | SWUS™ 707
24 0191324 | fgaRal Ui, <fgfor it 3T HERTE 2044
25 0191325 | HYTdd dhe T USY | 3fSfoll | ATl 2348
26 191326 | PWIdg AT Y | 3O | IRES 2113
27 191327 | $HR 3R, G QY | 3l HERIE 1958
28 191328 | FIIRd ST ey | 3fUg | SfifS=m 1039
29 191329 | T-ial S8R it ST | Ui s 2627
30 191330 | HeW< 3T ;WP RY | IER | BACH 264
31 191331 | T8 fsm gy | 3ffua/dt | foet 2299
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quH-Sigs Hisdey C\Q I ufedeT 2019-2020

Fifee fagm yod dog

kSl

32 191332 | gRkdiy Rig Y | 309 | SR U 1010
33 191333 | U@ St ST feeedl 326
34 191334 | eI O, 1S STttt Y | IHN | Y TSR 95
35 191335 | 391d $HR q¥Y | 3T feectt 1472
36 191336 | XTI U9, 918 9 Y | HN | Y UGN 117
37 191337 | A PER Y |39 | SR U 904
38 191338 | U¥.3MT%.3MM Rl X Y |9 | SHAeHT 24
39 191339 | HIhd HHAR Y | GEE | HERIY 333
40 191340 | GUTH =R Ul Y | g | SifeRn 110
41 191341 | Ry aexn Y | gHEE | Uee 252
42 191342 | S7=T ol Y | IEN | SR U 68
43 191343 | R IR Y | sftm | feER 511
44 191344 | TaTfd gai 91g it g | afifg=m 1554
45 191345 | UG gollgd XIgA Y | o S d HIER | 441
46 191346 | fa=ITdl reiyRA Y | | deTs 255
47 191347 | g9fa-t Ui it 3T 3fifg=m 1865
48 191348 | G HUR Y | 3fug | fogR 1111
“HRIHH BIS fear

AR faawor FAgaR 8 SifSem 8, I UeW 6, fawel 5, ASRIM 3, P 3, HERIY 3, fieR 3,
UTYH ST 2, AACHTG 2, HACHT 2, 3178 USRT 2, S 9 HRAR 2, AT 1, BRI 1, IRES 1, U904 1,
HAISE & 3 BH |

iR faarvr : 37 &9 3R 11 BEN

54  Reifore af 2019-2020 A vHlgpa veadfa vh.oefl. & W1 Ui yre BT

Sitq fagr faermera
1. B015901 3(THIRN TS Y
2. B015910 IEEIE:CH it
3. B015914 UGS SICE] it
4, B015921 TG oM it
5. B015922 Higwg 3 T2y
6. B015925 e efgHa T3
7. B015928 quig grad 93y
8. B015932 et goita 0oy
Heedt &1 wRad @
9. B015934 T, yaet it U%eyl o9, fager am)-
Jex, gFaRiE  sffw

22



guH-dius Hisdiey C\Q aififes ufadg 2019-2020
sifss fasma yod dog
fagm, siffeean) |
Uivast U
10. B015938 gy frar el CRMEUHIAR  geR1Eg
3R wgfva fasfaemem)
g fage faemera
11. C015911 Tl 3fegd AdIp Ul & %Gﬁa o &%,
12. M015912 Ra Rig SCITd, gRA
13, B015918 & 3 AR
14, C015931 NEEER)
15. C015939 Pt el
16. C015942 fa=Te e
17. C015943 fqd® fayy sreia
Tird fasm fasmera
18. M015902 3gar ut Sl
19. M015904 3ReH 9y 93y
20. MO015906 B RN 03y
21. MO015908 BRI 0y
fow amEh faRivg
22. M015909 EEIERK it Sfea swiew faflcs,
fereeht o ufdrey)
. T, (3rRNe)
23. M015935 IR FHAR T3y zg(gm T";ﬁﬁn?g
45
24, M015941 fay ava T2y
25. P014813 IR T2y mfﬁ %?ﬂﬁ A
Hifas fas faemera
26. P015903 3qd Rig 7Y
fiwgdl & uudE
27. P015905 SRETRT HIglt 72y deme fogm SRiM,
EENEN)
fwadt &1 u9dE
28, P015916 S o qat T2y GRS TeTEH-
gfaffee, s
29. P015919 &N T 93y
30. P015920 . & 03y
31. P015923 g1 farda =it divgst &1 g9dd (|
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guA-Sieg Wiy i Q a1ffes uferdeT 2019-2020
sifss fasma yod dog
SRR fasyfaemer)
32. P015926 OTHIIeT HERT o3y
UlTaSl &1 U9did (Said
33. P015927 TY TG XA T3y Ureite i havd e,
freRde)
34. P015929 B FHR It T3y
35, P015933 BYY A T3y
UiTas! &1 u9dd (S
36. P015936 YA T 03y ol Wifdel  dRE,
farzm)
diggst @1 Ugdd
37. P015937 T T T2y (IS TICITT-
AMETBE SR, TTIT)
38, P015940 qug qal T2y
39. P015944 BEIEIEED)] 03y
40 013729 3. 0. faysia T3y

s 2020 H 40 B (Sid faFH -10, A fa7M -7, 7T -8 3R Hfd - 15) (32 TSP 3R 8 Asfba)
U gU | FARIE fasry TR (M015924) 3R 9 B (M 015930) 3 et fiht & a1 wrfey Bl
f&ar 12013 99 & T BF ft IR WA [ R 014813) 3R #ft 3.0, fasyelid R FaR 013729) 7

T gl
55 UH.UHHL 3000 a9 & B gRT Rdd MY-TaY e mg
it fagm= faemera

B015901 | TSIV TME | S, A AU, Weaeq MDA-MB-231 %&H W i
HIRABI3 R Mes U™ gRT IRA
HIRDT g F! fHarafd ot & |

B015910 | femm o ST, U o, ST, SR diaraa Tgad & g T e SR
FsgH I F ded Feur
TG P YRGBl IR ST |

BO15914 |gaft  dad | I . o gaAImISel 3R TARHIBIES] H Aqur

S AR U uig & &9 Sftgs

uNifiee RFd uREa (
DI h) W ST |

B015921 | WgwIom | Sf. fow R o= N-TERT # gaifed &1 SUAN
HIPH NoRC HIFGdT I W Baz2a
BT YfPrepT BT gfY HreT

B015922 | AlgWg 31, faRe g um, STy & HIR & PARP SARIUDT
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guH-dius Hisdiey CQ aififes ufadg 2019-2020
sifss fasma yod dog
=y & T UMD HHY grdedl 3dd
A T WREE AUl Bl
HAih|
B015925 | feimH U1, A% -aul, CTHEA SldRM gRI mTORCT
3gHq fepgur YA &1 TFSIER0 3R
aRpIfeS AT § gD YHBT
@ I

B015928 | qWgdTGd | T sHIgc Aleiad IUHAT HIRABT SRV T HIRIBT
RS 3R HIRBT  TiHt B
YT

B015932 | Ryan o | o, SiRiar €1, Teeieg FAtemeRa & e smey oremt
D1 Jr7 A

B015934 | T9. y=aedt | m.efaa SRl aUve SREEE IudHal
SR o ydadr- AR ek
e BT T ST

B015938 | g frar | w.shua SNIfthen  3feT  Hy  giedr
HIRB13T F gaurar W & sifa-
fave ufafdsa &1 ok

g fasm fasnmera
Co15911 | o | igwdal AfaR  (CISRUBSIR, | SEchhd SISy &1 Iy 9
g ECE) R YTq ST TS BT SR
dae O
F.

M015912 | Ft TRa Rig | =7 uv1d &, @3 Jehegdd B-UIgadisiRed & I1Yd
JeIU  SfhaTdD  Sg3HIuadh
affadg-sifafy st

B015918 |4t &. I | . fafd WaR T (uame) Sull HeRUT It & faw @fyd

R FIZS
C015931 |t IHdx | U fR¥s T, O (3MSTAUHC! Higlel) | CsPbBr3-Pbs fHyur a3 & aw ags®
IgT RJICIGRU|
C015939 | gt Ipfd | ST &g Ty Cevj, TF 3f0adh guies & i
GeRT (@eamh B WA 3R URRAY T
THIG
C015942 |t foura | . Fa9-Usy ured @ fAFH | SRISNeRA &1 BISSISHIdRUr:
sl SepTGH], SiHfSi) T 3R AHIeRES & fo
T SRS YA
C015943 |t  fdo® | Mixgmdal AeR  (CISMEUWSR | WSclh@ C & CYP175A1 @t
fagmy ECE) WA R RRAT W Ims
33 RN BT gUTa
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guA-Sieg Wiy a1ffes uferdeT 2019-2020
sifss fasma yod dog
Hifoe fagma faermera
P015903 | 3fgal g | ST siia fomn, facifbd TeHel UfafET P
TS gETe-go - WY fapusdiaru @l @
HRAT
PO15905 | 3f¥oIRI 8. fader gataT, Tgd doR WISHl ©@RPb I 3dacH
Higdt T faT ST, SR §i7 Aucst ¥ gUR $ fw Td=
GECIL
P015916 | SR S aHl | ef. Ta.Rig ok ef dt. &ff. faary, Rb RSt & fou us dgd
SRR JEPG-YHIRIBIT U TR e
P015919 | A& | SI. TH. gAY, STt &R Slc Wdel &I [aRAvuTdD
g
P015920 | A3, 31, 0. aied , disad 199TI T Tedgf fafid os TR
P015923 | -igT HlaRda | ST, afl. WIS, Aigaed Jeb U4 o H WRARS
T3 IR a9 fauRor &1 YffresT
PO15926 | UlaEIdIeT | Sf. <l Ul. Rig, Te@IHYU & daicH RIgid o forg
A0 AEUBIR-Has TS 1 BB
PO15927 |UY UG | SI. HIgdhd YegH, IAR-Feld HURA HGed—TdHeT
NocfiRe § Sk Fab &
TS P Ul M
P015929 | IhT FHR | ST TH. o, Fusmat fe, Fgfie SR
S
P015933 |BUHT | ST TH. O, AASUHIR-Tes Tes UG fawded & ®Ru
3R - SRl
P015936 | MU T | ST UT3fial Qe seRETmS # o U (Sfh
P015937 | WY@l | ST foora &. sfram, JARAT  yomferat W qroeIfaat
SMEIMETHSSAR-TUI SffAfErerar Ty
P015940 |aydaHl | ST PHfad TR, TaN 3fR WS2 gRT URd dgdad
STSUASYI-Th1Y H Uereh T TIgUY STl 9
P015944 | TR SISO | ST, QT ob. WY, SRSRIATTCT SR T gce oS araedi
013729 | 3. wY. | 31 AR fHfaran §8d D W P AR &% ga)
fasita AAEUHIR-Ga3 TS Ui
Tfora fasm= faemera
MO015902 | 3ald. |W. THTY. IY1YF, YUH-Ss | ot g
RIEEIL
M015904 | 3ReH eIy | TN Uiy AR, HSTHSME-BIABI | HEP-2 DHIRIBISN BT JoHITD
g
M015906 | 3ETRY . Sf. AT, TaeiTas TEIES qul e § oy
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guH-dius Hisdiey C\Q aififes ufadg 2019-2020
sifss fasma yod dog
RINIED RIS

M015908 | dexura I, | U1, TH. TH. fiarad, SATSUITY R | T &1 ddb 3R YR
SHTSTSHTS-PIeTabTa

MO015909 | TS ¥Mga | W, AU Mae, duHudl, S@id | U= vy fangd THidmRur
BINGERED

M015935 | DA ST | UT. TaIY ol CIMRUHSIR IIOR BT ART 3R 3T AR 3R

X T

M015941 | IRAFPAR |W. UG D, SMSUHSMTS - | 9g-SX UCHIferl SgHa
DIADI

P014813 |fayawa | AeRemsuidiey, sreemsd-iaett | 94 faen &1 srgwm

56 Wuad.om

B | B BT AM | sremgta | i | AnieRi® @1

I-94

01 off Aohd JAA SITHct-3 R P201801 31 golld disd

02 gt 3T =M BIECI B201901 . of. fegen

03 g4t fopamar dgR SIECIS B201902 81 1 ug

04 g4t da1 Arae BIEEIS C201903 1. T grfed

05 goft e RIEC] ! C201904 ST 0. A

06 g4t Tarfa diférd giorT e C201905 ST, T 3rard

07 ot TeTfer arsgy BSIERSS] TR | P201907 81 T YRTad

g
08 PIECERIS]] giorT e P201908 ST, T 9
TEE|

9 gt TeT e BSIEEIS C201909 81 T, 3ard

10 ot g e BIESEIEEIN C201910 &1 U &

11 off 3 TG BIECIS] M201911 Sl MBR

12 off grorwr fap BIESEIEEIN B201912 1. g o

13 gt St e SIECIS B201913 81 U ug

14 gt gard fHem BIEEIS B201914 1. 1. Td. R

15 off JMTP SRTST BIECI] B201915 . of. fegen

16 ot TS 31eft S BIECIS B201916 1. . f&gen

17 oft fda® HHR e BIEC]L P201917 IR

18 off TRy TR BIECIS] P201918 ST TH.aN
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qua-3Is wHigdiea C\Q arfifes wferde 2019-2020
s o et

57 STaesd) IWfY & u=drd sredargf / /MY ggantt

PHID BIC| farermera ®1aM™

1, S1. R Hig 3@ g fagr fagrera

2. 1. SRy ur e fagr faerera

3, 31 gug JoureR T fax e

4, o7 fraR S 1o fag faemer

5, SIRIEEE IR sia faw faemer

6. 31 3ifie ulew iferes o faaera

7. I CRIRIECIER iferes o faraera

8. ST 09 $UR g™ Hifde fas faeme
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guH-SIgs Higaey C\Q e ufded 2019-2020

Fifee fagm yod dog

6.  SIIYT TfafafRrr
6.1 oitg fag faemea &t srpzium= wfafafRrr
ot sifRfar &g

ST M : vt Hedla gt o1 ufafesor ok yemfiyat A7 & wnfird e afayst o1
SYTAETM:

UiEa: NI e g1 31 BT H3d 7, Al bt fou U Sifde & &) tRgd 3 & o o/ iidH
HFTGRT & Y fIdHR B PR & N UgaH OId & | 37c: T Aec Ui Iy (THUR), & / S99
&1 Ao SR § | I8 SHY I9g U Hgayul THURT &t ugam, faene SR deur 9o & e ue
ASd & ¥ H USDIIB [Nald FFTESIHI7T IF7ScT B1 Uil BT IUIAN HRal &, Sl Tt & Bl
T ONTEH € TohdT 8 3R ITBT f[aUYT B8 AT I Bl I~ IR JHhd @ |

IefadT, STHRSARM, Jiga R s Awel & TuTfad snfge Fulke & v ¥ Twud
174, THU 147, 13T MR TwEdt 70 Ft YT : Fa g0 I THh Wbles UICH I gad TH UIeH
DR e DI D! T H, MYC STEFET WA -1 BT ITINT Wid &b =Y H fobar |1 3R 10-Te&ia
THOR (~ 2 THSY) & hadIgds Jud fosar 1T | S9T Yaigae fear o Iwar ¢ 6 30 aftiy &
Yeh Hald GH & C1b-C2b dH HAGUE | MYCBP-1 & 333 T o) UgaH 59 UHR 1 T8 g1 58
SIEROIIR o = oo mar € iR 31a 39 fafren & Ry v Iwifad e & U o ST fopar
8 | FAP65, TP AKAP 3R FAP147, T MYCBP- Idg UIH 3 Ue TguIRididdl ¢ | Javadl U
ETRfE-S SIUF &1 3% a1 B, FRY Ara guur A 3rcafiies sgad g1 & forg ST STel § SR b Tupei
& SRM HfRF T § ad [6d1 A1 § | Fap 747 T IgT8c SARAAD CIAhY Hi BIs Afadfad &
Y 3R B (ST {5 RT-PCR T ITANT FHrebs TN foam 7t §) SiR 71 & Wi (@ra faRieht AMAP-1
UfcRe &1 ITANT dXb TRIE0T fhaT T, T g Teliieetl § 3R X oRg ¥ TiagH ¢ | grsfed onf
IH T 3 UIEH § S 7d guur § Srafiiss e fohar offd §, BTsewha (A H Udh Uit INT) &1
T HRUT ¢ AR T 3F6e] Ueliieell &b C2b Y&l § HiNlg 8H &1 Y1 &1 T8 § | URIYS TN § Hohd
Hadr & f I8 2MDa UIEH Biciad &1 T 38T 81 9avdl § ford) 39 9ig = e &R a1 3 | gosl 31
FAP70 TIEI &) SCIRBIUPISS (TPR) HI 319 ST &, S MISH-UIEA ufaferan &t meqwy & & frg o
S 8 | A B fquYes fap70 S SigU= &1 IU BT 8| BB UREGT § - W Sy o
C2b H FAP65-FAP174-FAP147-FAP75-Hydin-FAP70 TISG §, SI CPC &I Siie- & folt U&h Jd & ®U #
%1 FRAT & T CPC1-FAP42-HSP70A Jad CPC &I Siiedl & | U8 &1 W. arsbreTsit SRaman (777 e
§eicge, [Gcuvels) & Tedim § [ o1 @1 5|

TG GeATTHST I A FAP65 (TH-fh=1 &Y HgRT 37 a1a WidH) 3R FAP75 (Tfsfde fraw) &t
YT H3 DHIRM@G161 F FAvan et ghRaied et Tfaiiear ok Yadt YRom & Jarerd Bl
g | gf wfo=iadr & d9ad fqaRur YAE o9 §U €, S-H-a1ad TaRiiad & fafis gadl iR withed
gR1 Y frar S 8, forg ca2+3iR cAMP I gXR gal g1 fafafiya faran orar 81 & e wiyg
Ti=RAed & Ca2+ HEaRIAT B YfHHT BT STHHR! SUTS FHRI R | ; T8 WY THE cAMP -HEORYdT AN Bt
AT Y <2 @1 71 3 U Ry g9 B Yt &) giid R R § o camp e 81 Ue afdfera
fap174 3=Tad IARA B A ST T 3R Jgd af HH Ueliledl &I ST dd gU Ul T,
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guH-SIgs Higaey C\Q e ufded 2019-2020

Fifee fagm yod dog

FHIRBN Mg ff| T9g 3@ 39 IARadl & F9H & SR &R @ 7 e o @ WRaemg
HHerdgdeh fAebid 1 1T § (ST s SR SR T, &) |
FAP65-FAP174 HAeeRITe ARy &I ffgd a3+ & g, Jfdadicss $dhd &I THiee o Tar Hifd
FAP65 &1 FIHIZSIHITY SeTa (www.chlamydb.org) ¥ sfufiia fear T | 3% & IuTEdd
Feferdl (AH1 3R AH2) Bt TgaH I, 37 Yfdadierss 3 &1 o b, 3. e & siwac!-a7 fary e
OreipTE Sy &I ifd-saad far 3R 39 4 Weies UIdH! &l IHeudl & Tt Y fosar | 39 &, AHT
3R AH2 & & T =0t ) o wforefira fosam mram SiR sifd-cad fsar mam | AHT, AH2 SR FAP 174 &%
1Y I &fId @R) = Ul & T SURRIG AT A Hovd {31 fos 34 Tea O aRad § Thudt 174 &
fedga SR ST S0 & Wy ufdfshar 1 & AU Mavus 3/aRy Iudsy § | TP Fap65 3w
IaRadf B Fart Seey ¥ UTd fFar iR U@ Sfa &1 o W6 8 | URMNS Belersiie wpif, fam
SHIfebT Bl TGl B WY AR, Gl AR HHSR Fer el D SR BT § (FFT 57 3 Sfdar o
18|

P AT, T8 THURT uf$fde ®1F-S89 (FAP75, CPC1 3R FAP42) & T1y <fiF Wi &
YT AT § | A1 TSRl & T U HUeR SIdR SMUIRG e far T/ | 98 39 AK & frg
I el @Y <Riar 8 3R SIAF Jrfiies TWRfSd B 1 ad0M H, U fap75 SAREdl &1 S Bt off
) § 3R AK TIfafafd g &Y srgepferd foram S @1 & (Yo Sl e, I vTeT SN T T ey |

eT uferss dfieTeg SR ok w=iug & veafiia) & FAP65-FAP174 MPC &1 sifufauforn:
FAFIZSIHTT Heiieen | I It & Sfal BT ugmet § fohartaa =y & wHe & R, T @
A& dfdese urufiie HIfRIET ¥@r B RO 31 o R | dF T Py T E SR Shamsit &
Gadq megm o 5-7 3 & iR vemfiet fwelt | 39 SR a1 #F nfadear & o SReend serht
T & SO o FAP-65-FAP174 T Sl bt HieieHl &1 Ht UaT I o1 JeT & (R1=7 SRINT S/gar
D7} IO (A TN FHEIHTT St/ T N G o fegen) |

Fda g vy MidT &1 ufafeon Afte wier Fda g Iafadl ok miesifew usfa -
manft Iggd FHUI-TA AR STHM WAL ) BT ITANT HRb Hatd JH o & SAF! I (i B
I WA & ufafafa fasar S | uRfAYE G TERT 3 39 YeRd-UaieR OF & GG B &
forg K1, KCL 3R NaCl 3R FOISHI B SR e SfieHe! & T H TXHTd fohar § auT U 2-
ST ZARIBRT TR U WeH &1 e iR Wi &1 TBAT (104) & AHS T T ST 7 3R KCI
U g3 § | Soi vt § b $eta g & Hieg Wl B G/ ~ 100 € (457 HeaT N G vF,
18 |

TEATAS URAT (ST, RIS °rg & 1): Tell & Y G & A oD, RoTHT HaGRT &
dF Bt SRAIhAT BT THIH B DI HA gU, I8 U FIRIBIRS, & 5/Gc) IR HaAd Saiay,
RER® 3 & THG P offd B1 | THT B] I Aadl Pl BISHR, I HIRDT TUPIRY § T8l
ToRd! &, Afh TATHRIATH S & | T IAHRAY I oiR Frefgiee ¥ I Bid ¢ | AR
TG ¥ §9 3R GASITdT &I Ueb UMM § | 36 Hadh 3R AT b S=AAfhaT &1 Udl T ST 8T § |
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1. U dIu
HIR B offa A B THgH R AfFRe, cR-falky - fafesn fagm & oo™ & amm
fawa & ded, I9g, adaE #, Fafafed aRaemsi R e R @18

R-guivifcs HIET g urit F AT &) JugE 3R 3% FWR & faw e ey
A & T A Afd BT TP -ISR garsit & e dit § feRid 819 ara ufeRiy & HRu,
Tuifaa fafeciia el 31 3awae 8, S A TUATT & H1EH J HIR BB BT AR Tbd
&1 T < T AT, Srufd APIDIRM 3R TRICHIRIT & Wfghaur 3R FRIeA & 3nfiges oF o offd H @1
21 39 ST @ U Sidery wfdasan fafean fagm & feos o7 § wrcHe Rl S Tupiie-
gfeRieR SR o 39 Uy &1 ORd HR J&hd g

Rua-ARe W P & Ramw dviRa e ¥ w0 & Rega-saein A uea-snuia
L3} P fAPT: T8 THE, MEIMETICT garraTg H MheR Hfary Hidart ot 1 & Y s, afsa
Y Y W e o R [iffed & U 4 ARGIUrs 1uRd qdrsh & f[aabRig &= R My
PR IS | 3 TP YHIRAT 3T, N-UTrifet TIRepIUTE R I &R g ¢ off MR HIRAHTS Y T70g
fauTaad vefRid FRd gu fafte SeR Id Al & RIas Aoigd SURIRIES &l f@Td § | g 3 H¥R
HIRTBI § ga1 I HRaTs B qaet foran g, s geaafereT afa ok ufafsrarsia sifadiom yonfaar &
9 T Sfed RER forar wfid § forad SR eaafaeid 8k Aogd SRS I a1y HT 3
FRRIHRU g3 | & 39 a1 &1 I YT &l &I Aid SR Yd-e1dh 3R HCTd Higd & 3eqd-
IR B FRA @I § |

Mes-Aeur-nuid DRel & Areaw ¥ mgdfe® qarsi & yHaeRar iR @sa fafkrgar o
i T WA HWR & AT o=l SRIdfed Garsll &t GHIaHIRGT SR A&g-fAfRmd &1 sgH &
1T Brf-aioHT 571 @1 8 | S U Aifiies faeiid b @ St Bt & wigd Uielitheiiey o) @-1e 3@
Thdl ¢ | IAM H, 3 Yfaaeren smgdies SNufat 3R 3% Afeha Rigidl & wHIas1RaT &1 3ieqg=
fpar S TET R

si. Rdiur war. afaerer

FICHI T U7 3l 31391 7d% & Qe 831 Aaragad debes UdiadbRIss &1 ufd-arifeed
AT Bt IANR FHAT: Uidolfads garsit & siarg] UfeRty & I HROT J J U SHar] YhH & SR
eHita Ao & Srfthed T & BRI B § | F1eH7e7 TR I 1359 5varE &) sraifthe
FIM 3R g R A T U Wy fodr &1 ufafAfia A & o S o 8, R wea Sy
ST 3R GG &R & oy fomdeR BT § | IcaM Sede &1 Se=d S Shanysft & wad 3R g e
e R FoarEsiaTg st (A3 A Yadhd Tahes UdbRISS (@) & YHTG B ofd B! 8
| ShaTfUa® wad &1 gfg TR TSR-TqUT & THIT BT THa- D] IR I TR Al &1 ITIT HReh
fopar o, fored g1 Siarugsii o Rae HemR-Tadt o 0.5 ¥ 8 fHchmd / THTd ¥ 13 ¥ 26 A & &
Wy & o 3 | ue wry feniéa nfafafdy ok seiieie TR & <A @ PemR-vadt ot JArmoRied
& B T H Uee fAadt 81 o9 e 9k o &varE & RaaTh WeR-Ta &1 gAqq FRIuTdS
il HHT: 440 pg / mL 3R 490 pg / mL & | Cr-SP A HHRT: &7 §eRST 3R & gvarg § 0.5-8 firefium
/ THTA W 34.65-100% TP SNAIY] HIRMGHI Ao I JAdb Gd1 | HR-TAU § HIRGT g
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TESIBIRYE & 2 11 ot ot fears, it Shiary g & Ach Bl el &l Bl ST B 1 Sear@-ig
2 6 Fem-ad 3 uea § Hielg SEfber! &) HedIgdeD el fear | G-k e I pa T
UleiiaRgs @UITE) SR sifaRed-IReE e @Sy wmit # affd g, Wemdt-radied &1
SaTy] 3 SUITH URd & WY SFRAAThAT B SR 7Y B DI &l DI UIRId PRl ¢ | THSUH [azeyor 4
gdT ga {6 WeR-wadt gyt Tu ¥ gdffifa smifhe &) fagd #a § SR Ut aRad =t &1 off
ORA Fd 1 SUP AT, Cr-SP  SAU-ZR 3R WicTet Ml &1 F1 Hrab Ufd-HRA-Hdet &al
1t a1 3 afRomy Cr-SP ) T IrRifheieh Tole & &0 & 21 #vd € 3R 3= Jrifthed 99 arat
Saiftae Thaor & s defcds fRfdar & wu o fAesia &1 § Hag &3 (T [Aywaf siv
17T & o))

B AT Getbes UlaAbIgs! & Tel-TRiiSe iR aar Srauura At ot & 777 qeaiea
. @ HIAUHTE A GRT SfAdicd &1 ofF alal U Widiad uel § | gTdifh iy sfidia 3R
e HRS! Y T Slee! BIATHTET HT HRUT G ST § | T & HIAYHIG B GHTT & oIt &3 aRg
F DDV U TR § | b DD TRIIBRURI BT ITANT BT g Sl SRS aa I a4 &
IY-1Y BIAYHTET BT JHRN3M BT AT A P 7T ST o1l § | 3 31eqg= o, dTol It & gerRiard
FAZSITTG 3BT (H3) T The UBRISS! (T & TRITERURI R @@r-sragurad ek
0T BT Hedich1 foaT ST & | Fethe-gad UTdidbRIss dI T4 Ut e fafer gRr s fasan mam oiR
FUTA-faf T BRI gRT Y v T | Fssiia Sfa I\EHEG e 3 FegRee H1 anEl
785.07 mg / g, 324.26 mg / g ®! Yehe 3R 393.32 mg / g RA® 3 S AT § | 3 fFeewd it oyt
& T TG 81 ©, 3¢ SN SMRNGRURIT 3R @ar-dHrauyrad ek o7 &t o1 & forg SuanT fasar
| Cr-SP = 0.1-2 UM / THUA WR 38-92% &1 YRGS FUMIH JHTSH Tafafd, 0.2-2 fefom /
THUA W 51-89% ARCH HRITS YASID &, 10-58% BISSIo HIRIZS & HHTGIH  &HAT Bl 1-1
IR fe@mr |10 i / Taud, SR 28-68% HR® S HHRT: 0.5-5 UM / THIA R HH S B
& fG@Ts | S9F SfaaT, WeR-Tadt 7 1 fircliom / THUd, 83% SR 89% Ufd-®icioM SR 90% Ufd-
TaRedl Gogd TfAfafy & was: 1 fieium / e iR 2 i / THed R fear | cr-sps & 3
STRAGRORI 3R @ HIAYHIE et 07 [OMAS i § Tdl Hlayyad A woie & w0
FIaaeid 3R Nueig B F Cr-SP B &l T Tdl T BT dIDT Y B § (@74 BB
I3 [RBHf Socf o, RT ger anfaerren)

Rifes wealRm Jwau d @, el arifre & e ¥ e Sawee aifsaw
fraame Fufor: e FgAE @ RE: Aarm dgraar (s sl @), & SR
AR fAHR, IR dgaa siRfSred ardehd fafame SiH & IaRads & SRl fasRid gt g,
S aRumRa=y U, Yo SR e 8 & | JIh AU AR IR UH §1e] dgad Uard
Gdiey) Afta a1 SEIfheE @) IufRUfT &1 faRiwar 8, ot ufaoifass garett & e aren ST aRaT @ |
AU MY H WIS Gifegd HRd ferdray FuRor & fesmg s fawr gR1 srafyd Torasn
R Hid g | Sl ok FHioeia gad iy ude fhe grge faf &1 Iuan axas FMuiia fg
T | U1 SHTHR AR & L, % TIRU BT T&fdl, THCISMSSR, Sugd 3R iuagseRel & fou fed
[ 3G FYfRoT SfiR 3 & deror qufF fasan T | GHEHROT BT 1C50 T (0.42 pg / ml) 4T (0.92
ug / ml) T 3T ORI TR | EHHRT ~ 1 AZHIUH / THEA WR 50% SRAfhe vy 3R Ie velkfa
5T | PIRDT AT TESBIARIE DI YR & THIMA &I WR ~ 50% a% gl faar 11 Said I8
gz & fo 78% o1 | o gefiaraTaifthed BT UG U 0.42 pg / mi TR0 & 1Y ITAR & a6
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YTHR 17% B 77| TR TR R0 & THIG DI TISUH fa=avur gRT 31 gy &1 718 S/ a# uar =
o ST B 0.42 pg / THTE & Fafor & Ty 3o R fJufed fear war (8717 wise;, =ifa f35aH!
R797 g1, Giacarer; dqT RIaIe) |

arfoas e & SR Wre-ared THavi & Fued & e A sna &Yt emar A saeh:
are aifgd Seiat giar 1R § I Wy JHET 6 961 6! § SR Sl & uRarad o TR deror
J AR fAwraad § AR SRl 1 Ue faga oft &) A Sl § | W S GHHuh Bt U faga
e Hio B Sifaes, Hifde a1 Iae TGS & SRSl ¢ | JEHoNd & HROT HehHN 3 W1 ST
3R Aa Wy & forg v ik sifaw Oer &R faar § | e Sifd Tehaor Ut v aTd SHfesier shary
TH RN §1d € Sff UTaadbRIZS, W, WIZeR, STel ST § &1 81T § S 9Id e &1 3Rgsdl 3R
TR DY S T & AEE PRA ¢ | ST &t SRAfthed S B &a1 3= Uiaoiiad 3R BIeTIHTRIG
ERT UGRid ITMURIER HRAS & @iy & Tee dl g | ohary] § IMURIE 3faRly & THT T g A
& forg, faftrer corffaat @ fAfed fovar man 1 Shtary & wfasifae ufadiy 3 ugd & Sucsy ufasifde garsit
& I W Ad GhHU & AT & o e & & o e g 0% B g1 I8 31 Uh
WIS U § g Bifere Al el 3 |R Hxd g S gReiNed ¢ &1 Jud ¥4 g, Th
U ITURIER 3R SrftheRieh Uole & U 37w garefory, /31341 695 Sk Greai-ar g2iars
AT S e I~ B aTl SHRIBI TG W S Yohavil & e ¢ | e 3 & U Spy
TRABRIRIN AR S HTBIBT SfRTT AR S Tor-71a7 & A T durfad IMMuRIEh 3R
IR e Tole AT ST § | 9 3e0d § g4 Uh aRilfthed Hied SIauR! & a/cro ST uReid!
gt gvaTE SR T geler s faas fads sia & gersha e iR sraiftheRisd nfafafy &1 uelRia sd
g Sl S iR reH-ar @1 fa¥ U U BRI ¢ | Ao o | HHSE: 342ug / ml, 164 mig / ml
3R 495ug / ml & T & Gare/ae SIed WReitdl & 8vars 3R oW YeRerdhT THTSH Ul Sl g | I8
YA ¥ ¥ T H W AR % F 1 SiHaT0] & U THg S B &Tdl & HH B Gl 8, O
Stauriat & fog sro Tremse # 9a9y &M Ueid &xdl ¢l I8 gal Jyifad ¥u ¥ oI shaufat &
T =RO1 § SaTy] &t g &Y At &, o [ erga-fora wifafafy g1 axifan man g1 Shary] Skt
IRt o1 fafor et €, S fo wRe AR erupsit ot wfafsan & ufRomRa=y gid1 3, S ST g
T gfg & uRUIMaRY IaF 81d | | 9f% e ofa Siam] & A & Ordig oRuT § Su-t 3paH
Ay &1 weR wRar 8, SUfIT g8 &81 off Tl ¢ & afthed 9 & Tt @R § U@
gfaamathed Tfafafd Sa= 81 T« § | I8 SHR YW ariifteed Ry afkomdt gRT uefid faar s g,
S T e 1R (17 sMIC-aMIc) Srifther Yy Tuiedl, & warcforr & T 17.76% -57.51%,
3Rt EvarE T 30.93- 83.52%, B GVIAT § 3R 1/ 8MIC-2MIC FT Tisdl 7 ey & forT 67.92% -
71.35% T IR FRIY &#dl 3UaTpd B4 gia Bl ¢ | T8 o1 SHauTRal o1 BIfRAHT &1 Hdg & il B
Feadx Iralfthed AT & f Awdl 81 HIRGT Bt Tdg SRSIBINRIE 3 & Farefora® il 78.87% -
9.65% 3R & gvarg & faTT 79.73% -11.91% WA W, THh T W MR, FHft f&@ms 11/ 2mic-2mic &
Higdr W P R & 597 3R 9eh78.93% -0% b [ ¢F FeReTH 1 / 4mic-mic BT Tigdl IR &
ot s@ it Shaual & saifthe & W ¥ @&ie ¥ Wt fiyer feon, et g Sdiwa
RATOffERUT TRINT GRT &1 715 | SUITY &t A6 § &8l B & Farcrong & 69aTs SR TF.eReT & g
51.12% -32.83%, 90.88% -31.19% 3R 77.65% -43.45% & foTQ gaT Wigd! & HH: A stauiRal & fag
1/ 2MIC-2MIC & Figdl T $T g & I &1 /T | ey Faferore § Tifdid 3 4 T HRA
A 3fu] UK @bt Ififafey &1 ot A1 e | 9% 31 & 6 9w warcforg s A UidiS sutee | Hivje
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eDNA &1 fadd & & Heg HRal § 3R HIRAGTSH B Uy U F5v7 & oI TRa &0 H g2 UgH HRd
€ ( 47897 7)) gaa e R ger) |

S1. =T arg

FIOIRTH RN T, T F&d (TH3) & SR bl b RIHRIH Tefr= 7 g8 gfar & &l b
Tt & forg st € | ifaes SiR Imafe teem uMHifaaT 39 IeHe & Fafa e & o sroafa
Tifed Bt € | R & S reqt & wad ufadiy 3R Sfde R Sfaeweso ) wia § 1
IR FoRTE S §a Safhar & SR 3Nfiads MAfYd sTasR &7 sfead= = UeeE & forg xorfifa
FIR B | Aeg HUM | SHP Sfelrar, WU HfoRley, 9gaR ey Wy iR Safd=or § 981 e Thidd
B, Fa & FoRTH T AT & YeieH F e Iuged g |

Fd & wERTT wfy A7 & fAurepar & 1T FocSge1 3 ma=aardr gl 8: FocSge1 T Hgayut
UfIeRaT HRE &, Sl hd YHHUI & AT MaLHh THIGHRY o @ ifieafad & fafid HRa1 8 | Foc
& TP FocSgel k! Iaftade 7 guett 3R dRe ¥ 9 gikd fasfa (@ 1) &t gamn & e
TRl A, SRSIBIRIE B ol Idar § S, TR 3 Idred § 4T 3R AmeHabdr Tefid
@1 | FocSge AT fadwRT & foIT smaxges g iR INTSHGT & AU SHTaRadh Th HedqUl THIG S
SIX1 &t 3ifteafaa o1 fafafia a1 8 | 39F 3(adl, FocSge1 W &1 W-efifqa siaq ofd smw

& for weaqul § @@y Rerar] & s oty ik Rgwr &t

A Wr AFocSgel AFoSgelC  AFocSgelT 3 1. JvoTEaT & 7%17 FocSgeT W
l
B

8 (@ FIgEY (S H qclied
U fAdlgT  IARTd]  (AFocSge),
SFAIRIE Qo] FART (AFocSge1C) R
]@WG’FWQ?H?((AFOCSgeiT) /(@3@??6/??'
SFocSge1C THIHT Giel & qTevl i~ e
3?.37717/ (??‘b Wﬁ?AFochMC IpIaT
qie} 7 g GHHT @& &G 7 &7 o7 are
HARE T BT AFocSgel 3R
AFocSgelT & &1 3gUlRid I8 g=ifar & &
Fa & gl 7 ArorTear & faw guf @
FocSgeT o7 B HTIIHTT &/

FA & ga IRAY RIgSHIEPIR) | uferiedht et # nfafafy  9gmar 3 9 N9 9t gfS: 777
Ufddmae Tfafafer # foard 37 ara geAshial & IR SeHT-3eT Fd fHel & Fd & g uRa™ J e
foran T iR 3% N & AT o1 Ferar < arelt Mfafafy & fore g &t 13 | fagadl A saifteed Ao
& B RIS {6 U1 &1 T8 IuMARI0T edl & WY IHRIAD U J Yo ¢ | ASONHIIR T U
ddl & AR UT & forT SHIaRgs SamaeeHg fhudl & HHS: WS, Jogad iR dfaeas tegdl &
Y § SIS, gae AR Ufded & fasse &1 i axes Fuiid fovar man | b fagedt e 3
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I ToTgH Al @l gwia § | fagadt 3 g} & wikhe & Samivyr & fow Qe gRT SHaxged Bidbe
ga-Rited iatate o1 ot walia fan wreel gk sreawiia . siv RIg=r & arg)

g. Pl UuTTelt # FocSIX1 B fHaafdd: Foc & I UHES! H, SIXT (TRaH H II-) AT Bt
IRl & o TE@qul § | FocSIX1 BIFST 3HH (contig 1157) BT Foc P SiING SITT I Fafdd
forar mar 3R c-effFa 6XHIS e & W T T pET28a + daex | Ufawia far mar | six1 WA
SHIATS BL21 (DE3) 3R 3. Ficf Lemo21 (DE3) HIRTBI3T H e fovan man, afds A fRufadt & dga
Srga-Rie gra T | faft facgevor fafat o1 uteron fovan T SR UidH & Y fovan | g Ui
A Squifdea aw-ie! 3! faRar g ofik omt 777 fRufeat & ded »al HIRMBT Feie ughral R 39%
TUTT BT LT T P [0 SUANT {1 ST (771 7002, Gifierr T, [eqom 3 i@ =7 & &) |

Foc TTsadl 1 ATRITBRURIE e Ydd e ¥ USRI IR 3R &t fRUfd & ded ok Jag T
BT ITANT I AFRITIH ¥ Foc Vs A T | T Fshitfd S1ga = sTafidRoRieR, o1g dided
3R GRHRIZS M IJATSH Tafafy B ueiid fhar | sue eramar, 37 Wxadl § udieur fhy Ty
Sftarustt &t U Juft & deiy o AmuRie fafal yalkia @ 78 (7T Qe aider Reraar] R
ger/ qaar iR Rrg=r &/ &79) |

ST, guisia a9

31, I gy wafavur 9419 Saifed eheRfes frarfafy & sfa vad € St o9 siftreafaa o Oqe
Rad=T Bt TaTiera HRd & | Hisd YUl Foarse/Fi7a Swract | fafid urg o ufaaa &t fRufa
B IUANT FHRd §U, TS S(daifehd fodl AT fh Cu (3X) 3R Zn (2X) G & Beb Ufdad o URUMH Wy
UiReU THa™ § T JRf®e U J THipd Crei URHHERA & g ufasfds ufkiy) & faftm
=Ul & Jdhed 30 g | 39 [de WR Syt "TfisHicd oMU &1 3=-Ua1g &Hdl & €0 U&g §
Wﬁ%%ﬁ,ﬂﬁiﬂﬁﬂ&lﬂﬁ%ﬁ@WWMﬁWFﬁGFPWmCherry,W
HRd U &l Ol B NS fhal T | mCherry & Wie [AHN Ued § sARRA Uikl (&R
i) & forg TrssH &1 AM®Ihd fhal T | T TR JicRed &1 SUdgIURRH & A1Y-91Y AN i
AR GRT U foal T, 3R 2.5ug / TAYA SAERRA a1 SiffF & 10ug / TATA W TUeHicd
THIcIgd &1 TRI&UT foban a1 | $& Ufaedl 7 7 Hdd TFdIpd STHG gRT TeHicd Ufdfdarstt
U Rid fora, sfesd cu a1 & Ui off STReERR A1 39 FuiaRa! & mCherry &1 Udl AT Hio AT, & 715
(i) TR & 1Y FARIE & Taanferd-Ufaeif siferemE, SR (i) ATshRed Ufhar § Iuds d8-ur
fheer @t WA, mCherry 3ificafad &1 e TG UdT I, SET BB B 3R T [@@RIb
HffFT BT HH TR & foIT) I T | SRIATY Pt Yag-=iadT &1 o iR Iafdrd ufenfes qymnt
N FAmTEEIT S iftefa B uRad B3 & fou e A ddr 8, aduH A sremgm & fore @ |

1. 9 1 A0 A SigpRd 16l @Fee> doRT> T, fo 2) & Fshya! BT SUNT e W | e
IR & T FHH (@RAe) FuRor & T & g ST, "hH YEdie: 3R auie fauRur &1 fufor fasa
| T Spa (gdl Sfa=iyur 3R Wifer ARl & AM® diid! & Y 3= guaidd &R, gH W
T / OI0T (0.8-0.85 & R-WHTR) 1 RUIE 1 o [T 37 AT B &A1 BT UaRH BT | 3F
BRI AN B Yadhich 3R UM T ARl & HHasa@d IUTd Udld 8ld & 3R 39 AR fasm
B Ned A & forg amfior YRt wars & o s & fasan o g 8 |
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Dye Diffusion assay

Foam Index assay Time (min): 0 1 2 5 30

/]
Chana Dal Bajra Wheat = m:e‘ “QZ& - ﬁ’m 53,’1
r v o . Q 3 S0 e E
Agitation: - + -+ - : e = = wz az
- L ¥ it NI S sIBEE B B
< : | C 3 = = A ne
Q P =3 . ES
T me 02 i B & R B i
gime e B R 3 13
Oy 5 = s- s — B
fram o Y TEET TR g r‘j
i - S st S ik L
bt ms P 4 - us
'8 {-E »s La tx %3 n
= e [t | Ee IEQ' S F— m—‘—‘—!—‘(
2 || N |'$ ] BT : me [ (R (TEE (R
-
[}
Q
&
3

R 2: 59/ 57 AT (q10) 1RR% i wig & 57 gl & W?GF??%F/W@?‘@W 8 377 &1
& BT 33 (F19) TidiT TraH & U WRiE FURT & &7 H B BN Gl & (BIFD T BIF BT
3 7 &7 GrerE B AT )/

SIHWEIPT F TEAT | S A9 A T WRW F 1 Iuasw IgSl HT ST HRd §U
AR IERIAe! YA &1 Fufdd H9 & o "#Homelab" Alegd &1 (AUl fan | Afega = MRS
ITIBT BT I G AT & 3T (G619 3R AIEH &b T Ueb TR W A iaRyeht [ Rid o o
Tem fasan, S ufaoifads garstt & ufa Yag=iiadT & TUH 1 ARTHS ST & U § IUaNT a1 &
for aFiga farar o | S Hisya & faarerdi= B grt fawm ufawn fasr wrfen o ffea fasan
T | GR&T HROT F TR IR TS (G & AT ST ST 3R AHdIghd a1 T | §8 a1 H iWonder
o 1R faran a7 3R Al6-S18 & GRM BL201 & Wisaiuy BH! gRT eH-ad UREGUAT e 8k
T & foTd St gt fosan |

6.2 YA fag faemera 9t srqziu™ wfafafert
3T . RS sprara

STa1-UTEY-gTaT A & fEomg iR Txawr 8 39 favga Uerer-Hifas! ot sirare sanfe 3
SIT-TTE1-aldT (Sreal) IiRh gad SiF a1 & TfheH &) Ud! & T H SR Srafaild, ThUSd g
DI Gl & ¥U H AN 51 | Wb / SUH & 2,7 Ual W fgdasd Tl &1 ufawifta faar ma |
Tph1g TR (@rafoia) & T ThbeH &1 UimRE Yafsay gaa gu= & fasar mn, ami 1, 10-tiarsa
3R BIR TASZS BT ITANT IR Tolel & =Y A a1 o1 8 | Pd IIRT Jadcs-grefan ufmze
(= 3) &1 IUANT HRSG SrEH I UHA & Y UHARA far w1l Uwa- SR g uimRe sraeifera e
T, STG! B FAh it famar T SiR Ty HIHCHIH gRT Y faan T, e a1e Uid iice / g
& 1Y : foreeaiiopRur b TaT| 9 @1 & NMR (1H & 13C), FTIR, MALDI-TOF, 3{Tf¢ &T 39T
PHRp W =Y Y =T T |
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1) NaH at 0°C, 30min 0
if) 60°C, CILI
—
dry DMF
|

o}
Br Br
A 0%
N
I

Acetic acid,
Reflux 18hr

Pd,(dba),, S-phos,
Na tBuO~

—_———
Tol, Reflux 18hr

o P

jsesive
1
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R 4. & & amarT w SR 77k W GG SR gladie quEd SV TEedifa qulsd |
gficifcrsa 4 &1--81 & TpReiial ey &) 9% 7 13T T 6, 370l & FIpISe Sk 71ge &1 1T
& a1 gl AT T

Uiy 3R TpRity RRRT &1 IualT Uhd 3R A SHott sfaRirafl (AEST) & &g SHolf 3R
BT STAM T & forg fovam T | 39 gl & foIe Tahd-Fd Soit SIaRTd ( AEST) <0.3 eV U STl
? o adiy wfra facfad ufadifer (TADF) agR & forw sga § | Sifed sraumeff &t ge & IR |
TFHRT U SR & fae § TCSPC ddb-id &1 JUANT FHR Ui siiadeTd & arg § I 3R a1
B N2 e faemaes! § |11 T | Uiddiitd & WIS B Uhd Uiy Bad & 1Y 38t aRe d SugH
foar o1 TodT § 9iR Siadd $& AHI-9de ¥ & URI T | TADF Sta-dbId &1 Udl T & forg
TARIAfCE 3reqg farar T 3R 100 ¥ 400 ps (R 4) T A fafta fads T R It WaeT gof fhu

37



guH-SIgs Higaey C\Q e ufded 2019-2020

Fifee fagm yod dog

Y| T 3{Tcip WY FY J Id1d & 1 TADF UfhaT & BRI 100 us THT SIA F 31 9T I g4 arait
Io UfchaT e T a9 Bt 81 U 2 IS faaeH B, Iqo & digar § g <t 18 iR Sfiaara (~
178 ps) Y a1g Fqw faera= & I (~ 70 ps) T UG TR 41, 3 UHR Ioi Uiehal & 3w @y $t
Yrfiet &1 g o 81 37 S1-T-3F wmlrl &1 SuanT siuaset & fufur & fasan mar | siuaset &
$1H GgdI ¥ T T

TEII: Fiar S (Hgae); BT HIR Rigi®] (Hgaive Tug), THud ¥E (igeiew), [ T
(HZe1Tw) SR 37 sfawef] (HgsTg)/

Fediuw, SiF-Frafea Fad § TRt I

TIAYUT Xan-Cbz 3NY TADF IcHSI: BIC HIEdH THIR Ioidh, T AT H & 3R IS Ioi
WaeH (A BTN B bR AT & adifer 3 11 fRRET, ASAIE-1adT, TRe IUS i 3R 3=
&A1 UM HRd ¢ | T8T, 3aTd aiRe A fafid fRufadl # =R Iaei ! gxfA aral SiiF-wrafena smenfd
-0 IEf (Xan-Cbz ) FY FET 3R Tzt fhar| SEHHRMYM SR udceh e & Xan-Cbz &
STRNT 3R Io Wl & gof fopar a1 3R oy o forarar mar § 1 ieft udeht fobet §, 470 T0A W
& AUSE I, faafad ufacifta ok Shaaamrer SITHTT &7 g TR Saaidh fbar a7 3R 3
T 3N fHaT T NPD & 1Y Xan-Cbz fY0r uael fhed & 525 THUH R Tfiqwiay Scoi- gRifdr @
| I=g, U4 e digdl RRR & iR S5 &) Ml B $ o Riier s m g 3R em
ledelshI N LT gRT Udl TR AT § | SRHIAHAT & Xan-Cbz  foIT Icqoi 3ifliad 493 TAuA
3R ~ 20 TIUH &1 UH gRUIDIMHEG RIMIARU Uda fher! (470 TIEH) & ORI 4T | Xan-Cbz & falQ
Ufife Sfta T9T ~ 11 ns YT ASCoH-YUx fa™® H Xan-Cbz & AT Sfiae &1 ~ 50% &1 g 83
3R ~ 16s (A 5) AFT SMAT 8 | T 3GcIb 3 Uhd AR BROTES Sl TRl &1 Hdvear o ganfad
FRA ¢ | TSI & TIwTISd (470 THUH WR) 50 ps B o1 & aTe fohed H gof &1 18 Y | Xan-Cbz & g
TADF &1 SaH®Id 3.8 ps 81 BT SIIHM AT 1T |

TR fmior: SraTd 3RE A Xan-Cbz 3TR NPd T CBP & fR9iolt & ganm=1-Hifas i o &1 s1eqa
foar | gQaei arar 3R UTel & Aol §, <rar ¥ UTet a e RIMIRY gRT Ifoid TawiT IR
DI URBH B O Yobell & | 3 IRE DI IMoId WARITY 3T IR TR, STl 3R UTSY 0] P Y- 3T
I TIaRIT F & X5l & SR S TRIad HgT oIl 8 | Ufaeia 30 gedh! &t gal 8 S{eT- 3T
fRufq & Ioi femrar &, Tt a8 ardr 8iR / 1 T8 & AfdaTd SioH o Bd el WTdT § | 3aTd aikg
A T ¢ foF gTaT SiR U@ & =Y H HOMO 3R LUMO el & iR 3R RIFIR0T & Hgeayqui
Hf¥rewT AU § 3R 39 TSR Ufeawia &1 FHfor 811 € | 899 Xan-Cbz & fior & TAdiE! oiR el
(4,4-S13METT- (-prafsifera) -1,1-dife) & Ty vfeawiay fafor o sreog fsar | NPD & fiysor 7,
NPD Sdd¢i GIdl & U § HT Fdl § SI61d Xan-Cbz UGT & TG H | XD-Cbz & I NPD & H9/07 &7
Igoi fom: 5 A i T ® | U 1 Ie RRR SfGTH nm ¥ 525 TATH WR @ ST § S fob
NPD dT Xan-Cbz ¥ T&fdd T8 § | 39 U IHoi- &1 Ufadiia siia-era Wt gt fovar ma g1 e smgesra
ufRre o & et & uriieR) &1 Yod 5| 98 a1 RRR TReie Icie & 91y JAMG R §
| ettt & TTY Xan-Cbz & fHrgror & forg 12 ot ufrray fmfor =16 S mar |

weahl: Giar & ([Hgeew); B PHY RiEls] ([Heaied, TOHY), Py ARl S gHeld YE
(T /
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o 5: samiyy Gladifa; iadifar & Giwrse 3R Xan- Cbz T UIRTGRT 3/

Pr-® Faaei-ad 8 gy & fore i ok telfa srwss og@— : siEe aikg A
IR O F ye YRR & o8 U =2 o1g- gad fafdr fisRa 3t 8 | 59 ugfa 3t gern &1 wdteon
Hs WHfew 3R Telithfeds TaTRHl & 1Y fovan T § | 314 SiadidA far & b 39 fafdy &t emyan
IuaT fory TN faame W erafies Mk Rt § 1 39 gl @Y NMR (1H & 13C), FTIR, MALDI-TOF,
T T ITANT i g Hfiaeoiida fvar mar g | faxgd sifiaemm SRt 8 | IR Srasivor 3R
I AT A 3 WAZSFARS A= & IioH Afeqdl § T 53 Sdiswifie Rive &1 ggma fean
| B77: WTfa ifgra [ Eeieds)

SAbHAERMA @) A9ray=dl o1 garged Tfast (. 791, HRA, gag & |ry) : 1A
¥ BT Jgo= @y I B & A ¥ FEfRe TS Idue SIS (SUdssl) SR o=
zdaeie gfaaal H I GHIAd SIIHRINT & HRUT AU I I B b fobar g | adds
HM H T, a3 fRAT & off. 7o & Iy aex 4 Sidie, eifq 2,6- SHhHAuRRE, 1,8-
ST 3R 9,10- SAHHATRIRIA & 30 A=l & MFAH & Haryd ¥ I oid &1
| fhree ufqwuues |, fortecia Ui iR sicRIfg® saafear & fafta ugt (fafts ©RiF = &
rden) & HRU, HIHE AET H uRafdd gid § e uRumrasy sifagen aq=aal # fafay -
WA o 81 § | URie- TR & URWRS gHd R fh1ed & Ui &) Uiyt gerer-aifaes!
3R TfRIeT faaRur 39 WRRAF gt & ey A Sfiuass! ofR Wieldifecd IUSRON | 3% G
TN & Ty A Taf BT 7 |

TG R gea— (W1, AT Tqea, gans, et & ar): 59 w1f A FRewionT & U
I B! GIART fHar mr 3R 3% HicH fig duR fHu M | 37 Hiey [Hgsll &1 e 3@t
SRS IR TfeRre faet & forg fosan mar |

S1. Hieg uTlew
S5 £BuOM (M = K, Na, Li) / DMEDA HYI® UI&l C-H TR @t fpafafd : od cg auf &
WH & g C-H TRT & o1 H1dfe Tsg 8k BuOK/+-BuONa FT TS JwadIgdd START fasar

T 8 | SEURUTAS FU d URTHA o1 IR B g sifforarst § fi=, 9 #BuoK Tey
gfafsrarstt 3 HIdfe TaE== & o A9 o1 fawa 59 T g | TR siffosar & TRe t-BuoM (M= K,
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Na, Li)/DMEDA TER| UE& C-H & Udd URING R0 HT Ueh JdRYd IR L 39 Affesar
% TEAYUl IA9d Ugqgell & Udhe axdl ¢ | 39 399 B URgd I9dd UG, DMEDA (TSidh) & 1Y t-
BUOM &I Sifeddr iR ufaferar iR AR &1 €, S SITHT- T Y SR SED (M +) ... Phl & faTor
oI ST § | 37 ARyl § 1 T ¥ YT S (t-BuOM W) Pl Sig-aTa SR SISIdoi & TH-ad &
megH ¥ YA -Uh A G SR AR - ¢ Ufafhar B fRR A1 MiPE g1 9T 3R aSissi &
foT oTq S & 39 IRE &1 WY T HId TSI & U JXT a1 RIMFARUN AT FRa g,
St 91 & SMIA-Td INT 3R et FshraT wer & g T gAas it A1 4 UeH HRar 7

TRa smasTssl & WY SFATHd & cul IANT s-TRE: HTe-Tew ey i w3 ofds wa
T wfpa srpafl, Yufties Sarel SiR Uipfas IdTel & YRAWU § Uh Hgayyl &ed § | didl IaR® B
IufRUfa & IeRRErsia SR Tthad smiiegs ¥ ¢-s say i & fore e sifia aem fasfyd &) 18
g | M ¥ IUAS HIR SMASIZE B 9 AET (1-2.5 mol%) B 3MYR 3R HleHS T8-faams &
SUYH 909 F I IARSG & w0 & FANT a1 o § | 59 g ufafar ot fRufa & dgq, a
ITASTSST B! SSfATSd & Y Iu=id, S s g {1 &1 7oy § st UgraR & U § I
I ST} GBI S B URdd BT & | ISP TR BRI , A U2, ISRS Bt v AT 3R
T g forfis & 99 UM R ufosanstt & STl U Aafyd RS & TRdd &l 81 SAA
SR Fade & WY SfUaTHd gedb! Uiafshar TRfufaat & T=afid fu S1d € SR a1y &) saagi= &
FHUt a1 TRId IRY[A &1 Adhd &1 57 S-TIRTH HeH B 3N T8 aHEIRAdl [AHR & oI T 3rast
TRE T AT a1 3] TS & YRAW0T H IGINT foa ST B |

g1, ifaarer &1

TRepicsa—a o tfded sgas nfast /7 Rifaws &1 srsgae: tfdes sgaq &t vfaet wR ufacifas
a3l (errgiae, sifafieermmsia ), e ik siailasfa) & tde tormmsfaT tRar &
T Pt S B 718 § | G B, Jofds SR & SURR & e IugiT ot 9 arelt garelt (R,
ROERM, SRS, TRIFHRS SR TUHe) 3 UHTd &1 ufded sgad W 3fea a1 w3 |

TR & fEmarRt afafafdr arer sfiFa sitaro) &1 sramma iR ugaM: TsRisIeY AR ¥ Jefid
Sfary] @t T S A0t F Ug= Ugeh §R g2 € | A g8l M arel SiaI] &) Reie AR & Sl &
oaTs AR @1 fewmRt fafafy &1 uehRia o= & forg «ff or g |

3. fs= s

grfEere e & GAfFaH qHIE- S fRfFear @3ar: i $aa SRR SUS ST & 1Y aTel
FIRBT BRIFR Tz § T 361 8, B R R ufiidiss wefse wer o 81 a8 wf ara
fIPRI Bt TG gg= AT ST B, S @8 dierad e I IR Fafyd SMISdss Y Wid §,
2 Ife® w0 ¥ UIdH fouu faer (@Sl & ded aifed far T | | 399 ugd & el o
g 7 g o o-RIfRAfF (a-Syn), il &0 ¥ fagd gd-Jrgme Wi W&t & Ao J 1k &9
I MU | TB IR P TS GIRT Yo AT Ut AT PR T o o U F Hiex Jomett &
JUIRId Sl & | 39 § 1Tt & IUER & fore Suas garsft &1 T &1 Wil &1 A 3R s geHmal
BT UERH B & o SorHTdt uran | 39 fseet = fafid fafercita xorifadt &1 fawiia #=a & fae
MywHarst Bt i B I a1 g Sl a- RIFRAfFTT & T=ATU 7 THABROT B FIAT H3T | SRS
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(SeC), TR (SeM), 3,3'-SRIATTISERATNFTG i (SRIddy) R Tqfsgw Jafe oI
TR ! &) S HRb aal AT TS $I T8 | JAMTH (34Se) TH J&H UINSH dd § Sif
s § YA & IAw0 & forg sfawue B, o 39 fafid efiwiisfea aamal § w=mar g1 e
iR Tfafaft &1 velRfa w3 # Jafaw Bt yftrer didt ot dvg ¥ wweh ol § | 59
3ifran, fafie st ¥ uar = 8 b Safad (se) & A7 &t wifd & [Jcfad B Pt eHar g 9iR
IfGAITT Teror ol WH B H JeTadh 8l Hhdl g

=

A

"
o
o
g
»

o

o

intensity (a.u)
i
lag FO-F/F

L =1 =] =1 &
o i T b ki

T % TEE X 54
w avelength {nm} ag O

R 6: (@ DSerA &1 3/c77-3TT Tigar @1 FURG Fa- Synuclein BT FIARINET IHT 3R (&) log[FO-
F/F] v/s log[Q). @7 &-alear &iic]

U UPR, IAH 3T W RBITUD ddb-1d b HITH ¥ a7 T a-Synuclein & BISITARM / T
F vy SWiad JAfH et F THIG Bt S ST 8 | T8 T T 7 AAF a-Synuclein & 1Y
RER a1 B &/ F1Ud § 3R I §U fRRTP D1 UMT TH-dIedR JHIDRU (T 6) BT STANT HRPp
DI TS | BT & UfA-wRiNARH Tfafafd Bt FREY ThT S1E TR ST gRT 3t 18, 5t 98 wifid
FR1 ¢ & sregge fry U Al & g AAAIRREN Te Tigal R AR adies § wiefaeee ufesar &t
YT HA o Fe 81 JaeR fgauiar & aRomdl @ uar = fb 3= digar § gg <=ft 0T &) p-2fte-
TG WRe1ef § §ad <dl § 3R 39 UHR a-Syn & Hd WU & FRR Tl § 3R BIEed & T8 &I
AT 21 SR, IdAM & F e & forg s Rifecdia e & w0 & & #1 F fow Jafgy
MBI BT e Bt WS TR & forg 1! Fafradia fAfgard §1 siergs RS TR | § SR yfosy &
3R 31 T fbT WM @ naxasdT 81 TEGV: ST & oE. e o g4 2, g4t siffar @
Gl g4l T T g7

PIR=LE RS

oY yunferal @1 SwHRIfae! & e &1 war: 98 wdfafed g f Swmfast geresif gonfemt wR @mg
O &1 TP &7 § | g, BT & Iu1 = U TN & Ject I &I TGS a1 Jgi dd o
FIepiftes S § <@ § | 891 ©ic Riked R aF] =1 & g it siftreafaqa eiik SwAmiiaet &
TR0 B T=MAT HR & fore Fuifad sifalkad 2l &t S e &1 T P& a1 @ | 39 va |
A Ta. fed gR1 UIfad R0 B R §gd P THRI FHE § | THHIE SWFIS! & Y Th
Sfadal famRyd BT H STBT I | |
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Tufa urawT # defae ©u I fafia R-dgeq uiearet & fore ufafear guag # dee:
Tafa maR § defie ®U ¥ fRfd IR-Uga ufsel, S f& emAl 3R Sdded MR
yfafrarstt & IUM, BT TS 3R ifde U Q A0S U J g a1 T g | 37 ufesarstt o
Tf=fiear & TENAS U ¥ /adie- arg AqEnell & wegd ¥ Ukl fhar S 8, o TR-Ugad
faame ufafshar THg Ty W St 3R ufafharia & gag- Fykar sifkia TJuredn p ), HHREI
Tgifas uer W, Y wfafrar Rigia SR Arbw Rigid o1 SuaiT HaRr: Sty 3R P (1) & gaigaH & forg
forar mor B, A Srgmifa AE voumeh &t URfe dardt W ARar 98t cwid B, sefe uamers
fadie Tt fdker gxifd € | 39 g8 &1 U& 3 ufafohan 9a=ag &1 SIGURUN & U $HRds FaTe™ o
T B, O T &1 TRTHIeR & A1ed § URMe Ui ig 0 ¥ Ffifa sriwer @rur siafver féwrie & gy
DI e H TG THdl §, 3Td, THIRIS!T IToT i ¢ | Sgamar ferifaea sfafver & nfda! &1 ueh-
ST ufafshar IH=ag (RC) M1 R ufafaa fear Srar 8, SR R & fo wer 7an nifas geierur
T BT 8| GHIHRUI TBITHS TY T gD & T Teh-Tar 3R} T & 3R 1Y g ST &
fore oo Sed & faftrd faswedl & Sy el ot fafid URfies dort & fore &« fasan ST §1 70T &
TS S(t) 3R P (t) B TN URUMHI & Ty Iaorl axvlesd W Rk e man ] @vsmef & sraie
TrHT 3R TR & 71T are & T5aT )|

Frafe sl # sfufthaar uraa SR wfoeTue guma: U SfaR-ga & ugan & o oik IR
Tgdl 3R I VAN R ff faR oA 8g 1 50 W01H fOF & 38 9@ sRida® RIGid-Smuid
R Yadbid! &1 S HRd o | faRY U ¥, g9 WI-ufaeiig SSiss oid o= &I i didhd
BT AT HRA & ford FAdaRar 3R URHTY]-TRATY] YdRidl ST SaYRUNST BT IUTNT FR BT TR Rl
g | SMfhadT ATuES! 3R pka Ged! & Tegsy & =T 3R ughudl &t udhfa Wit ufafearsii & foaw g9
SAURUMSH BT TSIl WR TS 3D UGH I & U G/ITS T8 § (FITHNG & SIRTT GZPAR 3N
HTEHTETTZHR, [Fa7aqRT & forrgary & & a5 8

31, Sue &. uiferd

faamas Jewfora smuq graeT (TUTHINEW) & HRUT FTadie Ad Ul &1 GHISH: Tl MgCl2
3R LaCI3 fadias & Ua &1 T ASqTH: TH 1Y I BT (SRSI-TIRiNW), faxawor & wry 304
R WFRRDHIT HT IUINT OH- Xd WaeH P Ao & o fvar man g, Sife 7 Faad ot R 4
ST AT & f (Mg2 +, La3 + 3iR Cl-), Sfeth 3T Site & fod off o7 | a&Rd Mgcl2 3R LacCl3
fam (<02 M) & FUJ S NaCl & 9HJ Cl- Figdl &1 RSI-THHIIG fazey, I &g ¥
TIHRT Mg + 3R La3 + P g9 & O M H Na + &b od BT OH-KT WaeT UM HRd gl quTi, Mg2
+ 3R La3 + YA & STeroH A WaeT Hi Uhigd digal aaul & dgdl isdl (~ 2.0 M ) & 1Y
IeH U g¢ oI 8, o Pig Jud S g (@temsdt) &1 At 78 s ar 8 1 R o, eArE
oo Y Wael & 88 PR dgd dau Jigdl & 1Y C| -¥ag UHl & Tgd q&0l HI g2id g St
faamas TRyIford 3 g (TUUHSHISH) & 69 &1 Udhed ¢ | fGdia-%hH SRSI-TaHuh faxawor
(2RD-SCF) §RT U: T SSIP § Aeqad( / JgHIRTd uTt &7 OH-Rd WaeH gifdl & f& Jguiford urt &
3T H-IITST I TRE ¥ ST - (Mg2 + T La3 +) & STadie § HHOIR § dfds- B! (Cl-)
&I g H S ASIgd § | U Ut Siafoharerds Sl 1 Iigal W T 98y fgaa-oa Rk
UGRId HRAT ], Mg2 + 3R Cl- Y & La3 + 3R CI & &= If3d SSIP & 1: 1 RIZH ST BT Udhed Hdl §
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| (GHTT R, A8 G, GHET FIeT, ", 9% &, Giferd i GigT T HST ), 1l 3R TBTI-
ITTI7B] THIT, FITAHNTT/

P SR Uiferm sifagew =l ¥ uwite nfaet : Rifem oiR 08 siforgen W=t (3had & ~
150 + 20 TUH) & IT TRileH! & FebTeT Hifdeig 3R faaRor 707 fRIR et & T1y-|ry Jog SATRd
STRNTUT TUT IO AR IUDG qh-d] DI g dd gl | THRI-X g (UasRel) Wael § udl
Tl & b 31 sifagen Tt # onftaes A & Smem-armm &t 3w a1 f$ARe G (o- ) & |-
Y S GO § SoafRid &7 81§, S HHITR 31 (o-%) Hive € | 39, Sfoged gel &
BICIYRECRA & F1& GHI HAMARS 3R fSARS Tamrse sawim fasRid g8 © | I8 W, Ugdl aR, 37
3 UBR & TRIged GRS & oid Riafhar &t fddt & Ube dR Tabdl §, Fife TR &
YHT-Hifae g 3R fAERur 101 tehd forded § I St i 81d § | fawRor 1uries SR fauRur @arg 3
3 sifargen Tt § SrgHIid AR TfRIEH fhted (a- TU)  qa-1d B, AfdeT 3 Hed! Bt g
# §gd 991 § (a- ¥9) 3R 3fogeH gq= # Tohd fbeed 31 gol # SHoll Yadd BI dgaR a1 g
gedl AT &R § | (fagoia Tart S dge & gifr); *, TSN SR GHTRI-IIIA®] T
ol

9- TR & WIAR®- 1w -FIES I SMaY AR Iafold srawT fAfssaur: ooy faams gEeeH
TS (H-3MTee) Fafd ey & &3 IqEfe R Sfae ufskarst & Aeayul yftrer Humar 81 da-
AR H-sEYe & 31f0asd TR & I &1 I SR ITd! Tdd! 3 Ulharstt & JHeH & e dAifcrs
TRfhdT ® | 98T, 89 T8 ST 9184 & P gaaei"e Icaed awl H faag-fadmae H- sieie TR
B Y IAGRD TR H BB gl 1 ST 81 9-TI3MRIAH (THTS) BT ST A §T, S Th
e T TARIBR Wi g3 & 3R STESIoH ey Taw! & RIY b Spy 3T 3, 89 Hrad
TE UIR =H=0-------. O -R) ¥ YA RITIH H-AEY & B THI- IAToId [d8e 3R
I THd (S1) AR H R-INEAT w-gReoH ey & YR & gl URgd &A1 I8 ¢ |
fRR3ER Uit iR &t T=am™ Uy - Sig U gff &xd © [ S1 /@il & FL Teblgrall & 1Y
Todl ¥ ufafhar Hrar 8, Sifes Raid fpu mu ganfid gvy siared (RRIAMER) v & fAufia 4 ], o
WP 0 J Y 3R Faae-d Il fawiref # Href-a Rard giual & offd dRdb Tehlgd & A1y
FHIEE GHE & 19 ARG H-3MTY & GYFHROT b1 Y TR T § | b AT B qied & oy
S1 AR H THUA o WHACH T & 1Y Wied [Aamasd! &1 e H-Hey sRimafehal f[awRid &t
Ts | ARIMEIAR quich faRiverall & fazaiwor & s1 srawn § fF1-01 emgfi W e faare gua
H1 Udl I | THUA IR-WRARCE- w H-SHTEUT & A& &I S=1id1 g oif o RKIAN iR Ixg-Iford
fAfepgur & 9gaT a1 ¢ | AR T IR-AE F H-ATEL SR=afehdT BT GhTI-Iearord Qi FL &t
S1 3aRT & YW nir * g0 & o AR ST 41 B, St TR-3MTafRId gadei- Ta-ial &l 1 3fifded
3t AR R & SR /MR bR b g T HHepT FTe § | T8 Tgd ThUd & Ieatoid
TR H WAfeH-m gRgIo ey faftrs Imafe SR ifaw vonferal # umr-Tenfera ufssarstt #
P THTT TS Thd g

W. IR. & R 3R 1. IR AT E

wfed Srefe sropeff & TTIEHSR & g 713 Y= fawure faftmd: Tty deeta srgAe (@ uAem)
TF NG WHRSINUS qH-1d 8, S AT TSR & el & RS O (SGIR I™-dH
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geomd 3R 3™ g P R B Aeg SRt €, O 31 Sefe 3] § dex fwne Sifds
UL I Bt T ATt A § | 3T 31etTaT, 3N qufcharatss SaIUT & U & IR e,
DI M ¥ 3nfige e S Sfadgal, dur-ogad IdTel, 3R Fs 3R Y § Mg faftm
RS gew! ®f FHuia &R Iodr 8 | TITHsR ® IMaE sedrdl & ardl & SIaeE, SRR, T8
fAdead! safamra I searal § et siaRe Sifexr gmH & Sifiiearo I yqIfad 8 | 39 &t &1
RO 3idd: TRURE ¥4 ¥ 321 Rl FHRd THT Wfed TITHAR WaeT & YT giaT §, 3R 39 dRE &
Sfee WaeT o AT J Iua I I 1g &F T (400-600 MHz) H fa=arsor =gt fosar S Tehar & |
al-3mmft TTTHSR WaerRadt & fa +f a8t 9 €, faviy = u ¥ guiiet amal & sifqerdt sifesr
QU U] S DRU qUIHHY fafeT § HIET a1 3 § | 39 Yoy H, TITHIIR SRl % U
TR B Do B TS B, O Yg-fowie tiemsR Wagredt wfia 3, S ude e
o & @it sifew gme WRar Wy ted avg # uRafdd 81 81 g8 aufmtia TRaftieRur sida:
TSR quictfi fated &1 Ue Agayul W1 a& derdl 8, 3aeRyl & fo, qufsmda faves & amum
TP B JYR U a1 o Tl g1 1D-NMR ATl & g, g8 afia Waee fave o o s
gedh! &I MYiRd F & oy sgd Iuanh g, Afde 39 Ys-Rioe NMR fafiat & siawaes W Amugs) &1
3IHAT B b U 9gd & I dH-ID! BINA DI AGRIHAT St |1 IO, aferd I9ra fagH
SMeywarst & e 3! STl a $3 ot 78t § | faftr & fawry o Tt Sfeadrsll & @RfeR A
¥ forg, FRR Wel R snuid e 718 Yo-Rve TeneirR [l fAefyd ot 78 § (| -1), 3R 39%
VAT BT S-S HeTaarse Ufaesi R Hefid fear mr gl

TR SR, fAvHiiS W § U6 I JUhHNY f[ated 819 & JTaqG, Salexul & forg, 3
FHad 3R gaH BT ITANT B 8, 31Td, 13C I F 1.1% IS 1H B | AN A Bl YuTdT &1
F 1H-1H TaT & J fordlt T &I THW &b, oY fh TOCSY, HHEG aRidb ° HSQC T ITanT fowar o
T g1 T ARG, B TN i wU § FRuika 5 o T&d §: 30 @Re & We SHAU Bl 3ffa-
SIHHU & TG T ST ST g1 of 6 1 €1 & o SR ==l &t 13 €, T 3ifd-srgspaur o Soeie
TanTl # e daerd $ FHgH # favd § 39, f§-emanh Yo R aifd-srgmHur fasiia
fPT T § (W -2), 3R I STIANT B! fafirst wepfae Il iR yelRfa frar mn g1

Teraiarse ufaexn &1 RRIW Y[E AT TaTgeR: deeage T 8§ Tiaxita Juft & aawnsi
T fues & 1Y, 3 Sfa-3enT We AeHIY Ugd URdATdd &t 715 ¢ | Ugdl aRdiad- I9g 9y-fagme
quichy & fagm Ws 3rafd & arefesd TR &1 IUGNT B 8; 39 UDR, g wrgsss faftd uef w
fearg 3 §; eI, Tr-fagm argsds @t digdr snuR-Yar # faaikd &1 9kt | T T Argsss
¥ IO B AEfRBH AT §; SAY, T R & Wl § A $& B oie ¥ g AR &t STHaRT
et ® | 39 fafYr &1 SAPPHIRE (@Igeds TarfohT &g Uikaifes el sAspiwM 3 ISREa o
ZAIegRM) Y AR NMR & A1 & ST 91T & | 39 A1ssas ei faf¥al & &, SAPPHIRE faftr &1
e UISSdS & WY-T1Y Holgd g RIcyspid g & g & sfiendd 95 ¢ | gTdiies, SeT &
FRAT -3 S s T ol fovar o §, orufd, srcaer ST H § U PSYCHE (AT ZS) §, 3R G¥R S(Ue
T BT ITAN fSHIET T3SST & TR &I d¢H & ol fa1 o1 & | ZS ST & I1Y SAPPHIRE
TIRT §gd 3o Turadl I NMR agT § aRomd gal &, Hife a8 fagme uissds 4 yuifad el & |
8T, PSYCHE &1 qultheia de=iiear s e ot g1 | 31 UiHTur &1 T %A § (I8 JFd §¢
fob T BT -2 S AS T ol 8); TN, PSYCHE & TTY SAPPHIRE T TR HeTaidrge 5l & forg T
3 e e &, T difsd JuiHHIT Hag-RNadl SfUeNhd HH BT & W4 & U &t o
BELIE]
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IWId Yy & TP 78 Yo IR NMR A, ad-SAPPHIRE-PSYCHE fasRia forar mar §,
3R I8 Aolgd ¢, fafid UeR & Sifea Aol & fou 9gd oreT Uek ol 6, SR faftE ueR &t W /
Foll & Tad i & Ul IRW[ R | T8 Ao ARy w U F fagmerd @ iR-TeHsR fadest &
fom) @ god THTHSR WagHiex & e Agayqul §, i AeeIaiie Qudbdis gRT Thd TaTed
RN & B3 T I i & U 39 e & IUBR0N &1 gt IughT fobar Jrar g | Hfeamey &
Y TITHSAR WagT T Repita dxd 994, Hi-dft ue 9 fama wft g1 & fou Suged =61 8
Tl §, 3R R, 39 fRufa &, faredt off Tmfagms v &1 wesf= &0 g1 &) Sufie § | 98l uxarfaa
TIoHT H, PSYCHE @R & WM & ool We-disis &1 9o & RRI Igad hIeHad Wal & a1y
FER-GAHIHIA Wal & RF R 95 fadr M1 g, Fifes 398 3iftheie @il / We @l & ufa
I g1 adar fafyr &t aoigd &1 e SR TR Sigd Aeradrse ! (R 7) &1 SUART IR
vefRid fsar T g

a) b) ‘

| | | I'

L] e
! /J\’Kkg,ll‘\,JJW\.rI\j_\,,Au\/ d\,,/‘k «,J\A/f‘\w/' \/\+,3'5 de,L_/h‘ \_JJ/I“U"J\\)\M‘J b I ' ULX 4

W L A U\ A2

. _LJUL ,_L JJ‘J&JIJL.\_N‘\JJJ\. jlxML.LJJJJL/J‘\_/\,,, 0 d_bjw’u__)l\q‘q‘uuﬁ"“lu‘_/b)\_r/UI*L_,‘LA,uIL,\NJ.‘_‘,.J"\_J\MZ( 1

wi

L. A,\,m'w\ Necminnad. N M ke ‘_‘J\uwwu‘“lu_,\,U“‘-k__ﬁ‘wlkdxw”;y‘p}\,.} 1
2.2 1.9 1.6 2.2 1.9 1.6 pPpm
SAPPHIRE-1D ad-SAPPHIRE-1D

R 7: SAPPHIRE-PSYCHE-1D &1 T (Q), SiIF SAPPHIRE-PSYCHE-1D (ad-SAPPHIRE-PSYCHE &
IRRIST GgT G- Bldled &7 &) 137 &Wa Fol TR RB11e7T & §T JeI77 d TR aof WacT | Geid
W Foif 7 of Wagr &1 T 3 &g 797 8 (0 Sie); T, SAPPHIRE-PSYCHE 3R ad-SAPPHIRE-
PSYCHE & SBTHTSH GG¥17 &1 [7RTH) & & 77 TIggav Teid @a Foil (13 3k FUR, B 3.5 34
BT TGN 1T Il &1 WIeT G g W & & ad -SAPPHIRE-PSYCHE TTeid &@ Foif & farg 4 srasT
BTH BT & | 9% AT FUBHT FaqTeNeTdl (~ 209%) B ST GIZ ad-SAPPHIRE-PSYCHE WFTH 3
forg +ff 3% Gl & W SAPPHIRE-PSYCHE & T&e/ 7' 8 JgT a1 31% @ Sfida &a &l gv 47 /
59T BRU Tg &1 GHdl & [ Fol 957 T2 &7 & Sloise 761 @1 oid] 8 iR I Fag72iadr 5iq
P 3R STIAT & FITIF TUBHIT JUITTT SAPPHIRE-PSYCHE WFT & [o77 §-19 3] o7icf 81

Td Tao Y5 fAIRITIT NMR WHRE DI SRR, FOR a0 dF Fs HIA-d THiad IdG! oY b
WIgs, RPHIzSy, Apraiais ufaufas 3R Tebdlss &l Uh fowr gl g | U9 fRm-d & R, 1,1-
ADEQUATE TRIRT &7 Repitat 3fdhdl 13C-13C TaIoiahal &1 J01 H¥e8 UGH &xal § | 1,1-ADEQUATE
TN f§-&ied 13C-13C JaH B! ST ], 31Td, HIeT & UTplad TRl TR W, Tg 10000 RA-gm o
T FHad Ud Wiehd fA-TH (13C-13C) HT ITANT BT § | ST, 1H GaPH BT T THH S0 Had
39 TONT & fore IuainT favan ST §; 39, QW gadhH, o fg-sied 13¢-13¢ fm-gm &1 fgwa 81 €,
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D B 3T o1 B | 9 AW Yahed BT IUAN IR & g, v 7di9 fafdy veanfad ) 72 § ok 3@
TASNTT-UTHS &1 AW a1 71 § | 9 dR W, 1,1-ADEQUATE TRINT & 1Y, TUH-H1fed (ME) -
HSQC TENT &I &Sl IR B SIS ATIRAHAT BT 8, Fifds T§ CH, CH2, 3R CH3 HTaH 3R HH:
T Wield &1 Sgaal § HeHTd &l § | 39& 3(amdl, 1H-1H R Aeadh &I gaid &=a & for, cozy
T TOCSY TART BT ot AT I | (A, 1,1-ADEQUATE (A) & TIIeH ¥, NOAH &0 ¥ TS g1 T
(AST) H ME-HSQC (S), 3R TOCSY (T) ®I Hag-=iierar & UR g3, NOAH-AST HIaf-db it & faflra
I & AUl IHRE SGeTd B 9RO AT § | U8 Hod DI SATARABAT Tol § 19 13 U B UIHfID
TgarId B W $HRA & oY Ui il &1 SHIa=adhdT giat o |

a) f) H18 17 16 15 14 8 & 7
18} kgt MSLASHAS 711 tl111 8 7 20
3 || Th (18] |8 121412 BI-0
eI = 8
14[|14(14 60
' v ; 100
[ =< =
10 ;u . 545
Estradiol ’ il a0
} | i o
073614 161.1 1.32.02.21.97.06.5 6.4 2.01.8 PPM
b)‘ | LI '8 C) 11 T d) A M oA s e) oA ALa A asikl A
50
100

5 3 7
) N

5 3 , 0 16 1. .
c8—1| H9 198 ., 158
L9150 x Poor resolution 16a t . 11B% [7a
| i Difficult to analyze ®168 | [ /1o
| 1100 e\ | [, C\| /72
ciol | L. RS P FENIEQVIIR

| 1150 7 5 3 qppm 20 16 1.2Ppm 20 16 1.2 ppm
1,1-ADEQUATE ME-HSQC TOCSY PSYCHE-TOCSY

I 8: 7,7-ADEQUATE (b, £ g), ME-HSQC (¢, h), 3R PSYCHE-TOCSY (e, j) TFT TTISTNT (a) T 7
G TP THT NOAH-ASTrs & HIGT (~ THUHTH-E7 6 H 370 THTH), 800 TIETT JaH1T &7 Tzt &7
UGN BV | TR} 3K TOCSY (d, i) TWFT NOAH-AST 1T 8 T 15T o1 &1

TH 3R 1 G fIRMGT NOAH NMR TRNT (NOAH-ASTs), Sfefiraxur & oy, A: 1,1-
ADEQUATE, S: Tde-=iddl H &5 AT GUR-JUIGd FWHUN (ME) -HSQC, Tes: Y& FIRITTA TOCSY, Th
THd TIUHSR TN I BIC HIEMH® U371 & Ui IMAHE [GRITTA rTsHe U & & forg. fasiid
BT TR 8 | NOAH-AST, 13C-13C, 'H-13C, 3fR 'H-'H TAIGI®! Bl 3Bt dRE U 8 hU 7Y IMAHdH
IR & 1Y T BT 8, NOAH-ASTps TRINT 3ged fate IR WR1GS oY Sfed draae ufaf & oft
H-H FaSdhdTell B UeH &Rd ¢ ([ 8)1 T Tid 9gd Tdid § SR IR-GHH-H & A1eqd 9 Sal
Rl B B AT A B, Sf T THY Bl BB 88 db HH P &dl 8 | 39 Rl Bl 1R-
TSR R (@RY ¥ & SfE [aA 3R Uefde 3dg e & e s & g,
TRy fEret & faefid oo T 8, 3R 3 37 a1 IUANT R B Teharan bl Aag B ¢ |
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ST gtar wed

foped o9 A7-d9 A v § 3R gdoumdt =0 § Siigd & 1t =0 § Ure ofid € | 3 o9 I9g d Sifad
TEd € 3R Il RR MAT g § | mugsii H, py-fopveciia RRAT &Y Ca2 + ¥ SR T/ ST §,
Safh HUTD AF-aY H SYB! FRRAT Ca2 + MY AT 3R TP & IHI H , py -fheediia SA &t
fafdry fRufa o falry sraiw 817 @ snoaft Auera ¥ U &t ot § | By-forkeciia 8194 # oo IaRada
STRRAT BT HRU §d § 3R HF TU I G AR & T3 BT HROT §d 5 | TSGR
THAIHI0 & T Tau § | By -fohecia W fufa a1 fafy sawwt o1 siftfAefRor snfge TR TRads
TR & HRUI BT TFGRI UG T | 39 LI H, A py -fbedd S W Rty vl R o
IaRadd &1 Uex foar, ot siiaRe U ¥ afRid gafca & 1Y gl W[ & YR W 3R
J-HH d1d 79-09 yD-fhicargd W uld o7 | 891 Ade] & A &3 UHR B -3 Sraeraff
& 0§ g9 UHR TH-hicars & U sraftier fRR TRef0r &1 Sadid fhdl | 59 UHR §HART HeqaT
FTaT & fb 97 gU IARTcH T A1 § 3FG b & AhHUT BT HRUI §d g off 1o graianT UieH § 43
F A Mfarsc I ST 8 IHharg |

6.3 TVt famera &Y srgaiem nifafafert
1. WA PR

o Afwiest @t p-Fafiaar: te ki cw-affy H1 p-Faffa 81 S8 sSPR T Ui p W
DT RMHGH TH URH p H WG $& TS & gl & IdG U ged I § | 9 Jfad
I & [ yaw Retha AfFwIeE! ok m- ugw Rethd Afwies p-Mafld 761 § | 80 98t amiied p
fetha AFmIE! (@ERa M) 3R IHiied Sl Reha AFmieEl MR U 9, IR-GOdd
Rad =M A §) B p-Fafiadr sradie axd § | 89 U URUA & 1Y Tgad Y ava- &1 ufshar 3 §
@ T TG (TIB-TT 5T LTS Bicrra) i g Riear My} (R e, mar
FT)

g 1 THWT: §7 B G / P & Rad WM & dfg & Ufdfsll &1 31999 R 3@ &, 181 G, SO (2k + 1) T
SO (2k) F U B, (k 2 T 3% I1 RT&R &1 U YuIieh 8), 3R P T wfalrt & dunfaa si=m ot 7or
HRA B 2D F MG TH IRaag IUHE 7 | 89 IWIGd YT & Rad RIM G / P & Gl StorTiord
& TSR &1 3 B &1 Wt AH1 §91 &, (@) T g (TIRTBI-T0T  §HTS, SEeqas
BITHIT & T GGFT H1)|

T Rad WM & I8 AT GYg! B! AT B D1 B HR IE €, Sl U o &b A1 gl bl
7ar H5d) |

e I & IS PR BT 3T UM BT T 33! aRe J Rfd iR Ifbg &7 |1 g9
gAY gl Rigid # fAfts de-ie! &1 3eaaa R TR §, e ez diemiv Arsfel & &
f=n o qdheTa Seidl UHR & wad Rad R AT (X, V) 3R Ufafm A ¢4 (X, V) (0= gad 3R 3fd
fu o), STet X 3R Y Rad WM €, THET RIF § &1 AT IRA1 § (F) 067 T, (13 HTE-a17a)
T53) & Try Gg7T 1)/
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6.4 Hifa® fagm= faemea &Y srziem= nfafaftrr
S1. 3HY YTTad

THT- YU SoaH 31d, D1S 901 J faZvuNees S d H1ed-&87 &1 UGN &l HH B & Ie
¥ T D1S Sidfehar &1 IUTNT R gT, AYuf afrad IRt &1 IWART FRd gU et Te § 9H-faww
T & T STIe SN TTUFT B TS 8 me(r)| U UT R & oY, g¥R 1 & JURT Ifed SIUw
TR R oIl g B YATH 2 3R Weld g9l & IUaT ¥ &H foar ofrar 8, S gmefiga wHf
faaRur & =u o g1 81 uRomdt g7l &1 IUTINT [T & 0T 6 & o far S 8 S s wrem-a,
fF-uRuy &mdr 3R A% UHR & HUN & 1T U SdM | TAF UHR & gfaasil & forg, mrea-
&F BT TUMAT T S-S db! A HI 718 g1 g U |, Tfasl FHoif HTReR F Siaprer-faRk gurdt
S A BT §, S guR H Tfast St SHTReR J YHTdt soad fava Sl 7 i fear mang |
Ud D101 &1 a1 g fob Rk faxer e emdr e g1i-wis TuTanstt & i ga-id g, S|, a1
& A H U B TS & e B Jucs g & & TAF § | g9 UeRRia farar € f mrem
&7, fm-siffde emar ok fRUfA-FR gurdt gemm™ & te TR I wf wem &1 IuahT e
AYESHd fohal o Jobdl § | T8 M fammar mar § i 39 Bf-the w0l # s 37 a1l Arucst &
YeH & HAT & U § Jafyd a1 I gahdl g 3R UieH &1 I= 9gd 9 WR & gial ¢ | aRomdt
S1ef-URERT & IR 3 AT D1S I & 1Y WF SEH TUMT §RT UK & 9gd Ha UIT ofd § | 37
ORI &1 foraT T B SR o &1 UeRM & forg fWhfSiera oy Tt & fore wRqd fosan T § /78 #77 tiew
TBF (HEHTT S 1), GIATR d7a 3 TG 9o (qRardiet sie el @ & TggiT @ a1
T ET 8/

3ATH doFT & HiaR M D1S §d &1 ST FRb gdqH S H 91 T@ § MATdR 3R
fapd TAH-TEM TS & Y-3ERT IO S Th AU 0T &I o1t g1 SW afid g & w0 &
AMESHd SCIUW &Hdl 3R U9 BT ITANT famR-fhags sidfaRm o aiemT & iR Sof & g
YT 3R A JURT BT 0T FH3A & o faan i €1 g feaman 7 § foh 39 YR Ui Ad YR, Th
YR R 31T fIaROT & A1y, GX SMafds dlferdT &1 Bam ara A1 & g -3awil GHHH 3R
faug Sort Tas! &1 Ue 33T faaror da &1 afkomy ford T4 § 3R okd &l UhTRA & forg fbforea feag <t
¥ foru uqa a1 a1 § | [7E F fev @b (EHeT S wie), GfEaR dT S @ikar 92
@GR 31t TR, ) & TediT & 13537 T 3T &/

Tg foxaman mar § % eUR GRT SR-yy H (U OIS §9F a1d JHIw A 1-[aNed JHiarul @Y
B B & fore St fafdy faesfya &t 18 off, I TR-MRyg siepfaal & IRY & forg gureht & & IuaT fasan
S UHdl § | 39 Hedqu! URUMH o1 forar a1 § 3R STeg 8t UHTRH & fore Iuds fosan S | g5 &
S [AIAETHEE, FTE FTT B 3T ATH & FUIART F TGN G 137 o7 V6T )

ST Tiffar 9

Nb-Cu 3 81 A-ibuivie frel & da@lg siddes TexTs AU A SffdaRa ©9ed: 3D Nb-Cu
e ST feell & ifaeradar 1 & SeT-3THT Nb 3R Cu & 88At% ¥ TG NB 46At B
46% & TTY TG Nb TR BT SET-(THT AT & 1Y 3Heqg foar 1T | Q1 IRe1sit o fihed &t
TIeTs $HH B & 1Y faTe IR d99H (Te) HH 81 4T | I8 Ul i o fore o 371 3 St el &
i § UaRAT & IdR-TeTd Bt Bis YA U &, e &t sifdava waRar (s) & &1 gl
I fg-pusc MUt TRUT (TH) db- BT IUTNT HRb AT T | IJeoka-14 § b Jaabia &7 & M Bt
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A9 9 Nb 955 3R o1 99 fihed! il & foU w7 & Freufe gea & &1 Rl &1 uelRfa foar | 34
Rl & &1 R &1 gab i 87 & GH-THId & A1 Jaiferd urn a1 3R 37 fihel T SiaRT Td 3icR-
H! G SifaaETed (S) 3R TR UIg (N) A 1B & Arefasd Jead O gad A | $Yb ], Js Bl
e @t dick Uer SR Cu IR ded gu sadied fbar mar | graifes, wut et & sieras o s
SfferaTa FHort SIaRTd () ¥ 34w @1, A g iar § b IRor Bt IAR-Iga e Ft Aers 3R
AT TR R H Hfaraedr § #is YHwT 76 Aurd 81 g9AR aRomm gxifd € fb &ied ameR
U (@gUuds) 3R sifaerad Rdear yHe (@Uds) &t T aafehar 59 3 St SHiemife fhell o
TUEH! & W Te DI FRIAT B § (Fa7 7] 7377 77a) |

UfeelT smenfya Siuasel SUHRUN $ oiw: IR URAH MUTRd Fee st & faftm ufawimms
TG & 9y IxAfd forar mar | 7 Tl eupelt & IRY SR 500-580nm & S YW diiied & WY
o & ¥ ufadia 3 | I faaaq ¥ I AE | dfs f@rs | 37 3upsi &1 udah fhed! 4 Hgayuf
Y fagH femmr | 57 9ot & forg gfeqar fasRa & 72 Sei gfea ot sanfafa & wafa emdr e
B & AU Srgpferd fbar | wg @ b R fhel § 92, o dRE A 9 g B U, IEH
JER FEarsy &mar fewrs, S B aee uRagd & g TR S8/l o obdl § | §HR B J Udl
e g & e R vfaeiue &) eed a6, 3R R AR & IieH ard Sudss! IUSHRUT Bt
T GHF e & 1Y BRI far o1 v 81 Faft 3T AR srar (Heive, gag), o7 da+
T, il dérl

1. USHTH I

I8 B HEA-AYNG PR (@eH Hiegd, THH iR Tehd fhed smHe) & e ok
TP g - TRATS SN &1 G & U disd ¢ | My Tafafy § Sgifas Rgawm & ar
TR 3R ST AIAT SHI M 8 | TadH MY & $S BT SHTHYU 37 UHR ¢ |

IV I &F F dgd Thd- U HTa A-legd &3 YUTT ciforeex d dg ga-udiftd &1 aisa:
VY GEHIT &7 B IURUM H, TY o0 Tha-NfRT Hra- STiegd &= UHTa gifoReR (SWNTFET) dggd
I (ua) WaeH SR fafdhrof Tiae &R (SRIRIMR), TR-TAERIT W & HGaRH (NEGF) fafd &1
TN IR TUAT B S 8 | JaR Grfdiion &) § Tyl 9fg SR dg ga Ieiftq Waew & ara
IR gepta &7 I ® 9 & 91y sraalford T MU | ol 31 U F Srgafd o sfarret go A
UIGRTST P VAT & WM O B gd (b, Sl d6 dadbig &7 & UHE 8 uRagd dF § U g9
Yyt FIHTAT 81 U 1T & RT Ubdl-THRT T PTa Hiegd & dggd Gl WaeH &1 ogfm
DI AT Tt F PR ACI D 3R WIlHd IUBRON B A bd P d Fd & U & YanT far s
qHd1 (T4 I8 3N GerH 7)) |

fagE1-7ic STd ey &9 YUIT giforex | dg gd Adiar: $U WRa & IH1eid i & & Wil &
faunfora famam STan 8 SR NEGF fafd gRT SIHIRG 81T 81 SRIMRSR afsy H FHHt 3R I9a & 7eg H a7
TUIRIT IRy H eAfeltT srgra3ft o IUfUTY F HRU I15S T & o & (TG DI ST b SUd
Waew # Har fawiu= saaifed fear mar | Yub-ie sifdemdt & 3 SWNTFET & Sl 88 3R9 &1
oo ¥ Wt U Ugw YAt TS §1 Tic 3R S Bice & §id &1 aU 304 dfed &I THIAd HRal §
3R 3TA WaeH HI T Aeee $I g & 1Y AT-fARITT TR 77 | e 3R A / ATc Judh! & o
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Sffaerdt & HI TTHR ST WaeH A ATd-fIRITI 3R SRIARIR Al & fR1de 7 73| 39 WA §,
e fafirer &3 @ie & 3R YU &) & g 9ed HAU & HRUI I R U1 FE=0 @ &dT & (705 D5
3R G ) |

NV &fed Tord fbeed STaHS: ARHIdd WISHT MRS a1 STHG (MPCVD) ddiid &1 (100) 34
SHS JHYTR W Uhd fhicd SHS (SCD) B WA B & e TANT fovan a1 | <13 SR § ot
e fogst & 37 gU R & fhted @ thd fhteaa Upia @1 gfy g1t 8, f51 [100] S 31&f & w1y
e feaT STar 8 11332 cm’! OR X9 RRGR ER & 797 & H1aH 30 B 3 UHid &I gl g (=F 9)1 78
ST T B R-AwRRE Inrkt ot gfd off wxar 81 39 TRl &) 3o T il W Uhd Wie I
& form SrEY fohar o1 3@ R, S 32 SieH bwfen sruanil & R Ue Jvifda Il s € (Fdsfey
I SEIE Tgai |

(a) 2 —_— ' 10%4

Intensity(a.u)
=

1

10 \ T ‘ ‘
800 1000 1200 1400 1600 1800 2000

Wavenu mber(cm'1)

R 9: (@ st Gy SV (&) VT Wagh qr3Eiad @I IGIAE argT GHId §RT §g §Y THT
e &1 1

ST, YUUT RISHT

SHRIF FTU | MAIPd WA § JIBIg THEAI: JIH 1T RS gadid 3ol b WISHT sl
St B uRkafdd & @1 Teayul Hifde ufmanst & 9 U6 ¢ | 98 Jd & SR ao & T Tgayqu
Yf¥renT AU aTa § | 9fh BRI aR 3R HIHRBIIR & s & & § IR ardrarur e U § smafd
BT 8, 3UfeIe 3fifs U Safd WieH # de@ 1 GRRa-T &1 Ufehar & WRearate RIgaee & [y
T fohar JIdT § | 3THAR R 31 U ¥ -igpd @A § 3iadifed gaeig asf & fayda
faeR0r 1 =M HA P U PFBRSSHIIHR (THTS) SIS Bl JRNAT PR R B Q-
M Hrifg sfAfa & forar sar 8 | a8 urn & Ivaydia fauRur @ geet a7 farg & doft 3
uRads & Uwd € | T8 P G4 F6T H1aRaT GNT M.Sc. @& HIT & &G F [ T SR 39BN qaY
TRIIGT 7 3R CIToHT Jegla 4-8 Faa% 2019, 8%8 #7 & 3-TRIGI-G=d a7 3 v Hi@s wiglad &
&7 3 qega &1 78 A/

ol &Y IufRAfa & HR Hagd &1 3regg: T & iR Yag & HRU I0F R S=Id IS
yfaed g & iR A0 gufa & Ue Aeayol yftyet Ry € | IR guiH & uura @) wfid Ba & R
W YHice ufded @ faxciwonees sificafaal & urd &1 Wil § | 37 Ufded & IR-faiRe gesb, o
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AR WR YIS Ufaaal & avesT Idf & U § ST ST 8, HaR-TuRRer e 3§ urd 81d § | gad
sfieafamal & fand gui TiwRd &1 Ide R & e uieror fosan orar ¢ S gfashfifie o &
ITY BN | | 3 ¥AIcs ufaaa sifieafaaal o1 Suai e ARGIS3Ia uRE=Ror 371 & A &1 Bt
JAIF A I @I |

S1. 3fTig gleT

Y TH-IATHR Tt 4D AN SMHTRATI: TH-MHR B e ASA AHRAAM & i 3 T, St
THTRATT fATT & SR TSUA-HISad $I Sifd B arelt TN &, sraaifed fat e § (== 10)1
T 9 forelt U avg ot Ig-aRTeed vfafde Tei IRga L E | |

R 10. 7Ry 4 35 977 150 MHz (2 Hlev
TG FART F YRAT fRTErT Hevad
Wegt 2fiepiy (Hegsme Wdvavy vSiNT
TAE)) F T [T 7T 8, & AT 1400 MHz (20
Hlew @eneed) glafeT &7 gt #var & o
AR & gry fogr T 81 (dvay TTdivaTy
T S T 7T Seaey HPHT T
giafds &1 giaffa Hvargl

#RADatHomelndia

T e fIuR0T 'SaRy Iqol- S0l &t SR a7 AT 8, S §ifdhd Sie ¥4 § | Hid U d18s WId <d
(@1e) TN SHTHTRATT F e et 7, oreres Y& Sie T Ug &1 a¥g U o o= § govd s 3
2 3R 3ifYeet ufafsia T ST g o7 Gird it B, R 378 A Paa ue I3 & 9fba B @,
e Sfadd & 0.120357 HT Th AT GO BT € | 319 & U URIaR0 7fd 3R 9%
3id:forarere Ift T Yoa <d U, SHiaRe sifdd Sl 31 STe wie & fIudia fa=n # gevd gu g@n T
@& ¥ 3nfady & FW-A & 1y T ML) | 90 J < gefy Al B Afear AFRS RS A RAD
@ home Astronomy CoIIaboratow%ﬂTﬂWWEﬁW%IW@%WWWWW
FEEH T R Rddey-AeRUeeR, SMEeid, TTHSRU-CISMRUBSR  TTHMEUHLSR,
YR, SIS, Sugd, TRITETH, YR WHR) S Toi] & 3R e IR gRT guiiq fevar man
g1 | S for g fanedt ot fasfornera & Riféa Amies / B &1 §-aa / SiisiuasResggsyg & A1ed
Y 3ffTelg Ufifed B3 B SrgHfd T B

1. 0. 3o

TS GIR1 WISH] HIGIAU - 31 @S T (HSUS ) FSarsd - U id Sl wiesn Uit giaer
F% HHISTEUE) - W ST TR (SMEUISR) -TMehTR & TganT ¥ Wi JaeRmer &
Jwadgde R faar mar, e 39 Iua & fewe iR fasRid faran, fady &0 3 Wedieg &
1T | T MEUSSY B! RN B B &HdT B 3feld], IR U FeTeh! 3R Y1 Gg= wd
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TATSTHT Soi! @1 Sird & e U, 39 gumelt § U TRiaared Sifiewicud ard we g (RE. 11) | e &
3ieR U fUhere & oy oY 71T wirsHT & S$ussey ! U iy diwhreal 3R TR Siid gRT Sgferd
fom, fomt 11 o feaman man g1 e ot e fSarsy (T wiredT IuaRull # Ugem SuaRul fwa
el 4t GgdlT A UIWd g3il) IRG I & TARTRITAT UTghH H JR= fobdl T | 39 IUDHRUT 1 JUIRT dich
Hus fayfaarea & 3 Wiae! ureama & arEl 3 o s wr.ueRt. uRae &1 e e g | sreussy,
JUHRY TRT HIfdes! TRINTRITET UTaashd H Sfafad wiieHT Yafid TanT &t U= BT |

|

et 11 ap sgBw T . Rz 9w sdade s /

TEATGHT RURAT BT WG 3R a1 @ daveitep! fed MuRomatss fefe wremr wifdet & o oy fawa
¥ Y TH 7 | 39 ey o R fafmion I vedadea dfeved oiR dift-fawsH wiedn fEarsg &
oS I SIfiif & TNRT B 3 AFT FU VA IS ¥ | $S SaaeIs A g SFavorates
Ugd & &0 § fasyd forar man, 3= o 12 o ifan man §1 faftrsr A ok Ry U & e Wiaan »uls
F U H IR 30aes P Y WaeRGINS AR HoF e, Th  ala-el ik I=-faved
YeHTRIBTT JUIGHATH * F HIUT 74T | 37 YAT & SRM, e DT SR ¥ $& dhb-id! JUR!
3R T & Y, "TMATHR WISH g 3R "TSH Ry Rar (e 13) Iad FHRA1 WHT |

R 13: Wardr 3 gagrEr sa7)s |

R ¥U J T AV gadeis H Wifaaig sicRmd 9wr & 79 & e siale &3 @ a9 wied s91 & e
TEipd B ST §) B 719 & U= &1 AR 3 &, Saie SHidRke d Fdwer ard Udbm), Se o
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Heaqul AT a1eR A goders STl gRT WA @1 319 owrg &t § | & saffa dwnfe wu @ iy
w0 I TR HA B YU USH B4 § (¢ ST G FST (TRIITT TETIE ) SR i
gier (Hidsivd 577 Sl g gRII]) @1 39 I & [ 379 GIIETT & 9) |

S1. goild aidd

1982002024 H JTFAIAND AT MR Aaftra AMgfed TRa-eH &1 sremge ag-gfaasi= sfavur
yfafrarstt (=R 14) BT ITANT HRSF fHaT T § | IR-HUB Sifaemil & Iy U gierg golf S,
198Hg & RMUT § | T-HUGHe, YTHS AR HBUTHG-YIUA R R F[fd e[ Hd 202Hg F A1y
TR ® | 1H = 7- 3R 9- & Y 202Hg T U ST, HH: T1 /2 = 10.4 (4) ns 3R 1.4 (3) ns B
UgaH BT § | 1.0g (3) ns Bt 34fg 200Hg A , "= 12+ TRUfA F forg wafd &1 1 8 | Hg Toenfe! &
TSIARG YHHAU T ST &t (3 2) T 31T B & b Y a1 & IHY e U 4 fR-efk w7 =
112 YT = 124 T $HH 81 AN &, 59 6 Tg 12+ 3R 9- Say1sh & I g = & HH & 91G TH
= 118 dP §¢ Il § | 3ifdH FHHR PIs BT IUTNT I 3fHpad &= & Iy fawuu ot fafgear A
3LV T B § 3R Saaifdhd 38 IR B GHE & foy SAfd et 81 A & A1y Irgfeean, $iR
RIS SR & 1Y Th Joid R faan 71 8 (@ ga7) |

Neutron Number Neutron Number
112 114 116 118 120 122 124 112 114 116 118 120 122 124
- T T T T T T T T T T T T
o o 3z¥q eof 0 2.0
= S 9.7 | r © 12*-10*
- =] » 3
S40r B—m ! i S4or B—p o
~ . T ~ ; I
- 3 D { - =
s o U - .
20+ 1 o 20+ o
9 192 194 196 198 200 202 204 0 192 194 196 198 200 202 204
Mass Number Mass Number

R 14: 7- - 5., 9- — 7- 7- HEGARE THHT 3R 10+ — 8+, 12+ — 10+ Gl Hg THRIAE (T =
192-204) 7 JIAHd E£2 GHHT GHIGATE & 395 GHIA 7 2+ — 0+ & @ [FTga &/

fSforea wriian SHTYa &1 TN FHRd §U IRATY] WG4t & e 3=-faves et 3k ga awaa
fArufRor Aree: T 9 8-99d, 14-fae, 500 Ms / s fEfoersoR & W1y sidfarad SR TRgROT fafdon
IgE®! & fou gud Sa-fadeT S 3R UeRide w9 &1 A+ fBar a1 8, e aRummesy
TATANT SAae-ad & W1 T USRI & 3T UMl 1 g1 AT 3MgRl & 1Y 9 2 RGeS 98
Tl & o9 UaY HRp, $S SR [UBDhe a6 I 9 U 61 S § | SHolf Yhed SR IRaHd
IFY g & fou FuiRa & St 8 1 WA SR 9de Sfiedra A yekE A sifed Tmr-fasvor
T RBIUE I H ST BT Hobd foa |

53



guH-SIgs Higaey C\Q e ufded 2019-2020

Fifee fagm yod dog

S1. §dg SIdax

ATHIRIT ©0 A fawiva dgasi & e sMwg yuE & fexmars Flkan @ soriy w0 9
fawaia femn-Mk vt sica o @t ufafsa, te Sgae, e fiema & 90 Was @_u &
e yauas IR g0 6T 8, 3R U HicH AW &7 F1 MWH 9 I gyd fawawor fear mn g1 &
repTRitg diwrgal W faem farar S & () foxmeres ik &1 wnfiya o7 & for e grt g &1 1
RIS AR - e TpIEd & MM 77 J a5 B4 d1d T&udsh & BHl-are: e § gRuiiid Te
MHETRT; 3R (i) TH MHIEd Had e Reerk yauas & fog aRyid g, Tefid e &1 SuanT avd gg,
3R TP SR a1 o &) Wiftrd &, dfe R | Wi = ¥ fexmares Ffar ) sgufa ear g1 o) &
for, wrg uTa o § 6 U ReeR vauash IR WhAv &) IR-aH 8, 3iR faxn iR fiR g, dfe &1 &R
I Sgft arat & § U fe=n-MR arome & ary ardtadn &1 sg1a far S 8, iR a8 +f 9g@s &
HhY MBR B a1 § I RO BT &8F §1 (li) & fAE, YHAU e JMH 8 AR I aoqr &
3TN 3R A1 g1 (1) § UTT o arel IR-ardiaar 3R fwHeResdr &1 31 Reer fifaw & fUed
IRC-TaRM WIS &I Rud & i S|

ATRATEGT | 38 YU BT YfdT: T ifalad Sy euarg i 3R Tgad ReeR wieH & Y
TSR H&uas® W TRUM AN F U g W & fHipiem! Bl I&e X 3R Sfaw srhve
TR s B IuRUfA & RSTR AT A T & 31 BT ITo 3R AN &R F s U WY FUH
HY & Sicd ANGAT GRI TH Joddl UarRid Bt ot ¢ | R faggd-as! &t A=t &1 IuanT
PR TUFT B TS, ST SATAR GRT ScAToid SHAGGT o forg +f Jeuran v g5 ¢ | sifafvaa sifrifia
YR T & Ty RSTR Yauas W oRUM A & Ame & +f gogar fiewrs <t 81 gAR uRkomm g«
YR T & WY @R Yauash & Teiy H R g (1992) 3R luicat gl (2017) P Uggad
D TG B § | aftd vt o wimes fAfgardf R w=t @t St 8 @7 & g #rona
Fojav)|

ST AT & ATeaH | AeHd! 3R Fearivsa g RRI$ BT go: T9H €U 3 fTWR &1 16 WA
TSd, T faud TaHidT & W1y AeTlaid sigiis o 3reqa far Siran g, s saifs & fadR wRor & RM
WA Wi [Ava® & HRU T § fiRGe ol § | Aied &I St drshidd geyfie fafdwor
s Iad B & o imm mar § | ug ot welRia frr s § 7%, R ¥, whifa favas &1 9@
AN ¥U ¥ Te Bie uRfYd RR 40 & UM ugadl § @ 0¥ 04 23 - didivg & &y 7 uh
YMHITRIIU - AR HTEET 113 |

. &. T Arad

1. TF. dEIGHR Picol S T18Y, 310 3R HERIY H Y BT T gaiH HaT SieR-Ufdsd & gaidb 1 ol
IR MY S SR T | 3 IRgHSd J IRUT & fUaer gRT f9vma gaeig faeuor 9eeft RFe2 (R gty
e §) g, 3oy e fIsTg, RxR'1-xFe2, (R = Tb, R '= Gd, x = 0.1 ¥ 0.4) &1 YXAWU[ fasam 74T | ©H
IS BN BT STINT TP 39 GaD I [0l 0N BT g &1 T8 | SATh P A ST gadbed bl Y
B BT UdId Bidl | HEh gy HaT Il 3 foT 3 fammer deesta wmfil &) o B o X6l § e
473!
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. 3R, ARRTSH

THz- &Td U8 WaRRSIU! (THz-TDS) aTIfT® AgaRd APG 2134 TR 3¢+, S s I1d & fasan
I, SR QT (TG 5 T, T i U q3vE qoie G SRdl TEIgo T Us § &),
g7y, RTgR; 1 TH.TE, 7Y, HeHNGHTH [3HT, SHETBIAR, )1
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TRER, T 3R 3= A1-gard

o7 AIUY ®F IS b Y SIS BIESSYH q Ag@EfiB] 3fars (2019) F ST JaE
TS YT g3l |

ST T, ol 9N BT 4R A AT SepTaH! (SMETATHY), % faeei | gar aFid JRPR -

2019 UTW g3

S guicid 37 1 Fgeits, Tadfivgs-AeEumsiR, 4ag gRT Ay iR Iwpia & WG Bl
NH O §91 & T 2019 1 TgiuTa WgEts sare” & Jwd fasar mar

31 3T PR G A feie: 2-11 3R 2019 & ERM ARG TEH T8 TR bR
(3MS3TY) 2019 H SHRIPIY IS & ey HRCKg UfaRirsd & AP < <ites A

31 S &. uIferd = Bited o Irarsd 3w 3fear (2019) &1 39 Ues T b

1. 09, F. 3P, Efeu Qi 3t Ad Sriaron U8 3$a gfaerr TIsct & 3ioiad Ja;
TIRMISUOISR, 3 foweh 3R TSRS, T3 &t AHagd IHiemst & I I9e®
JTePR ATl & Tew & U H HFT foram, wRad) 3R A, 2020 H Taiarvr oig Menfie! o
SR B Q) AR dod W Tg-3We & ®U A HET formm, 3R S, 2020 H Slefid-
TIATS B T TS 93F; S, BRad! 3R Arf 2020 H e & =0 H SITE RARTH
TTfa e IHfd & 3 9! & HFT fem|

Sl S.uHfeg, WP Siafdy sfbreH! & 3eiia Faw: g HiArsd! 3 SRS &
LAl & =Y T AT T, JARCS [HITSH (3gar 2020); R SIS fAfHcs & Sgaiged!
& fog Steidt & Aiffdt & &U ¥ g: fgad (R 3R €S St Yev); ¥aw, Sitad fagm, et
Dlclel, TaTHEE fayfaeed & sieqg- Hed # 9aw ; RN &1 I fRigm o fe Sgd. erer
UsSiHc & 090 o o= (Siafax faRism) |

ST 1 09 ®I ad AR 3 aradrel & S&dl & ¥ H g1 T, JARCS [hi1ed (Sals
2020)

31 Y. td. RS, 9 gexneHd BrSSyH, 39S gR1 ISP Higd deif-e ¥ wifAd; MRk
HIRIET 3t A chIardiel & Jaw, JUH.T, YIS 31 AghIarIdone, YR & 3ot
oW, IS & oW, & GHUPR T, Has, YR, Yaw, SRIPTT Hle ais, Taudd], 4es; Pifds-
19 (SMSTHSARI) & HRA P HRATA d1D! BT Ufoham 1 e |

ST @ . OF, 1. deledHR Pic, 310 S FHIH GRS & G A (10 SHaR 2020); T
2018-2019 (13 SHAXT 2020) & foIT 3rege, I9 AMART, TSSTH TRBR; STTHS! SWRR FeARMT
TR o, IS diciol 3iith SO, Tad (11 TREX! 2020) & G SfAfY; THTESRS! (30
SATs 2020) & TRiarep! I AT RIBRI & T TSSTH & Gawd, WD 99 JfHfd|
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13.

14.

15.

16.

17.

18.

19.
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ST U FIA, DI "IATUTHS g W] S8y uRidT & JueHg die & Ie & &0
gad fosar T, g I S UE®T & AueHid 916 & 9a’ & U § Hgad; 93Fd Yo BR
IR TS A e, Gas fayfaeme & Were Gam; sied sis, oid Weifiet faum,
SR, wifed fayfaaer, 7d 4as; sidTefie SIS, Sravifae! favm, gas fayfaeamea |

o R . BRR, S a1 H ufafdd Sy Mihwz, g oy # Jadig s &
U1y dIS & & URYE & JowW, AP fa9H IUgiey uRve; SuTg # Jex BR Rew
AERA 3 WU & T srEiTmsR &t faxivy Afifa; gar Mudhdl HR' & forg A€t erer
T $I 997 I, UGC & B TT. PR Bl 3 fore Ym; Hdtars wiast & Qe aRwg
¥ e, fad uret 3R Fafid ®u d S ded UM AA | |

ST T, FeRIoM, SMETTET gy gy Iftif & Jewa @i fagm) |

3 . A PR g UiaeT diemT (@didiaE) & Je’ - 2019-20; JeThR Iiifd
(GRS 28 A 2020 & R AEIE-I H ), Taiidsua usaspy »fied s
FAATSGd SHNT®D! & THIEH 3R JUTGd: AN & Rigid (Ureasd H1s: 104101084)|

ST, 7. SR, g, 1 UR & ures, € gafed ot g 3feum Tmgdt ik fRxdt it Aunfeawy;
MMfeey ts URAfE™ @Y. IE9) & JueHg 918 | &9 % | M MR & YRd &
7O & SfeT R TS Srdaiierd URASHT & JAeHR dis | Ied |

BT, T YITad, 37509 Hed, Hifdd! (THaEsty Hias, Ira-) & J&; "HIaey HicH Red )R
SRITT TR (ICCSQS) 2020" Y SRS AT & Haw; I Izaar e sifHar dier
(IRYEEY), a5 fayfaenay & eref faft= ufkaiesilAsmst & st & IS ded &
ey |

Bl T IR, 12 JAlE 2020 HI ST THIRUIHE BR oFRd Rafefael U AfgexH
(SHTSTSTSHRST) & HTolad Had & U T M gul

BT, 3fTHe gleT &) WRR fPaHier W sfew $Oifdan & ggarh Iew & wu # Wi far man
31, e 919, SNuASEsRe!, Sft.uH. WIedr Sias gRT IR Seldlaiode URex Ufaaifidr

SRINA-2020 3% Hedich & fuifge! & J T &; St T, WTedm dias], s & ofd Wi faum
D d3H B T Had oy ferm|
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8. Wdfdra / uvga dt.uaSt. (emaravufe) My ey

1, If v e, e Wy gy &1 Wiw ¢ sifdaras AA-dulfere e siftHa sifdarast @1
g Hes gHaRict (fSthes diuast. 4 o, 2019)|
ArfeRi®: U1, 0. g4 (Tdda), ST. Ty, 99 (98 Tdda)

2. ft IR & Ry, A oot dua 3. sreivte gRey fayfaaem, siefie &1 duget uxgd @1 8,
M; “Bre-e T & TLAY, ITF UHR-HIADG, FARIBHGA LT 3R HEHD
SaaCa | SIIVNT ( (FARfd Ruadl. 25 SHaR 2020) |
ArfeRie: T T8, G-k (Teiderd) SR S T, SRfaTd (8 UHiderd)

3. ot qieR Rig, Nuadl. My vee M TR-TraER i1 @1 S Ay &1 IughT e dee
& gHTd ¢ifvRex gRT ftife s gaaeiRe uikag iR UehT=T Scqol- T RIgaRH Sieqa T, Haig
fyfaeer fenmea vew, efemen, Tadt (sthes W.uge!. 24 aTs 2020 )
nrfesie: 7. Ut I (qfaere), . st . 9em @5-udae®)

4. It Tufe, diuast. My sy ife: ufaed sgaed R ez iR sifaficermsiaa @i
HHePT 1 FHFHT ", SAYR AP fayfaenerd, SEQR, ISR (U
TricRl®: W, Td. T, g (Wide), ST U $1d (Jg-Tdde)

5. ot SHfE . Difed, NETS!. WY yey ;' Reia [BIbwidacy adl & 9 HU8
Y YTH-TisTed SiiaT] o7 W SR Iutoradt fagasor, wessi o ferAmsft fawemar &1 ueef,
SR AR JHARIC, SR, IR (Td)
ArfeRie: W. U9, T, guf (qdded), ST U &1a (8-udaerd)

6. off vy, g arfee, ues). iy vey e YR A1t & 7diF oeR 3R YH=Udl !, JuH-Sivs
reitey, gus faufaemea orga)
Arfexie: U T4, &. died

7. ff qpa Wb, NUTS!. WY Ty BT AMYPH: STTHAANRCT TR WKl STacs Wael & IqrY
THIeRdfdes ST Tidl &1 sreagH, ifasars o gor fayfaered, gor orda)
ANTeRie: . ST, 1 (q8-Tdfaerd) |
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YRR

Hefifa ufeg

3,3-FETIETUA e s &1 iR Ta- NF-kB / IL - 17 / G-CSF / <g2Ifthl 31&f Bl GaTHR
g1 § a& fafes=ur IR griATsfeq &) Apar @

F. U e, o g, e, . o el T SeARare, &t &, 99, &, Sieh, T Uik, . I, |

g, it et Ta. U, T FeR, df. et iR &. oS, e
1 SHT Fraiio U8 BISTI, 145 (2019) 8-19.

$S BODIPY —31eTRd wfaeiifid SfciRafenmg R smurRt &1 Ixawor ok sifiydeom

T, $RIATE, T9. 4aT, T U1, J1S1ad, TH. SIRM, St HeRAW, TH. $AR, <. &. 908, T & I
IR A F. o

o EeRINTIEIFTE I, 56 (2019) 2499-2507,

S -Frafeld o= § CIeSh iR Tfiwiad IaqoiA 3R SFVgad diecdl & 9 SUP
fagga-ddifta &t e

g, . et T T el it g, ff. ke, wh. R, T9. 19 3R T, 3prara

RG] TSIANTT, 9 (2019) 402485-40254,

U HERARIE SR g B U ST BT T &Y U AD! BT Sd SRS Tafafy
(efewn sgdifan a)

0. 94, Td. IR, TH. uiied, Td. Rig, T, I, St Igye ok o seivie

g8 o 79 7is. R4, 10 (2019) 9-22.

FefceH, T py- fred & SaRad IRd scafa-8-ofa & doao & vfagfa fafma
3f1foges Tfapt 3FHR J Tad i

TY. UCd, §1. UM, 3R, &t RR 3R &. 1. R, 7

& YifaP FH & 123 (2079) 5086-5098,

o-RIgfda wrefod wefas difie T Sarferd FRIgE 3R fawggs
TY. Y. 94, F. IR, 3R, . SRR &R vy, A
5 & T HpIFI, 141 (2079) 585-595.

Brwar srewl-Rigfaa Brgfoa=e AR $RdT § 3R TTUHSR GRT 36! SRIIfhAT 3eqa-
IEH & W9-T9 T e UM &l §

. SUIfSaR, T YeEr, d. W Ja difdar, &. I, Td. 918, TH. A4, TH. 3R, Hife
TATRY 3R 3R, . TR

RG] USIATT, 9 (2019) 28470-28477.
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TG 133717 T4, 4 (2019) 9893,

IR YD1 &7 & qed Thal-MHRT ae Ble AHleyd & UM giforex # faqyd-dif &1
arsd

& Rig iR .

TTLH] ST TR 6 (2019) 116216,

3R U T AT WIS SR 314:Tde Uy & Iufdfd & A1e ier Sra-
1 9. WIeaR, TH. w. 3 3R ff. oy
T T B T GIGIE] & Tl TN, 488 (2019) 4329-4337,

TH-3MHR ASA AHIRATE: PH 0T, 8 T W qafaror 3R ST T ¥ ey

3R, SR, MUTe-FHeom, T, af, o, 1, T, g, ot &, arger, vl 81, v, g, <1 TEd, 3R, 9,
Ty, geAREA 3R U9, ag%

g QNP lordbet G, 887 (2019) 266.

Ti2FeV BCC 319 faeH & gIgglor HSRUI 01
& F. N, T PR, 0. ¥, TH. S0l 3R . Y&
o I, 1331, 131 (2019) 98,

200T! 3R 201,202Pb H 3R IxorT3 T mgaad

. 37, T, &, died , TH. guA, . 914, SR, Y. T, S0, T, . $RUCR, . Td. &, . Sff.
Higed, ¢ Aiedq, It o, forer, 8. Riorf 1 iR T, g,

wWifadig THien & 100 (2019) 024320

yrorTges fegmra § Reer fifas
PO TSUIBR 3R Tdg PHIdAd
Wifa®t 3a ST 100 (2019) 084029

AYATY 3R RIFRY Ufafsharstt & HIeqH ¥ 246,248 Cm H a-HUIGT & MMAHY P &
WD I

g, RRATeHR, ta.&. died, 0. Aedt, Aud. T, offs. 35He, WUl HRUCR, S, U, SR T,
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UEHTDT GfShY - FIUE SRUPdl ¥ goid Rl

S.uy. fegen
1851 T2 BT ToT (100 TT GEHR), 9 (2019) 64-65,

PIRB13M H St 1 3Ry BT IR B &
S5t fedar ofik T, Aoy
JFaeE Raie 9 (2019) 19126,
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T Har g

. fAee 99, T 9, T, Agdl 3R TH. Ay
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BBl RUIE, 71 (2019) 48-53.
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o UTANIaNIg S &1 Ufd-uifdhas Tiafafer &1 gebe

oft. . aTfoRIe, T SR, 10, T, Ua. arfderel 3R . e

o FIFIPBE, 166 (2019) 463-474,

& Aq FFESIHTY 3678 Fhid Tethegad UiciadRIgs & SauRid 3R ufdamifthed
& T Hedip

. fayeraf 3k Ty ua arfaaran

o ORI, HIRHIETEIC, 127 (2019) 1004-1017,

ot g H dl &1 gd SR aRuTdie! gfafs
T, ot g
THBIHT TG, 738 (2019) 13-22.

T, 9Ral
Y& SR FHGFT TOIT & YRS &, 50 (2019) 333-342.

ISR TR & I & SHARA IR,
<. 38T 3IR T, IRaT
VTHF T F} (2019). https.//doiorg/10.71007/511139-019-00164-x
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o PHBICHT (2020) 3221,

RIARTT SIFACGRY T, TGl 78~ W FocSge1 oM 1 quf IUdT & fog sifard @
. Rerar, T, o, grg iR &, 3R, Ty
Fwad] Trge el 20 (2020) 255,

DU, N- NORE B & JUifad TFar &1 Sffe- iR Rfwg-faRk ufa-
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T, TR, 4. &, 3R, AARE!, 3R, USTufd, TH. HidaR} 3R TH. T,

TEPH TIEW, 258 (2020) 118238,

ghikAie § SIS g o
S, Sf. feer ok TH. auw
AT FIIT SHRIBI, 36 (2020) 145-164.

TIeH]eT U] iR 1315371 8735 & Raas &<t AaTagad dethe s UiiaRIzs! &I ufaaraifithed
T I ISR AT

3. fayedl ok TH. Td. arfdaren

UeT, TIEBISTIT, FAICFHIT, 104 (2020) 6299-63 14,

B RaTd-gad Yahe s UddbRI3s & Ufd sfaitae faRie ofk e faRieh swreryias & 1o &1
U gt

& waw!, 3. fayea, Ta. S1yd SR T, Td. arfdara.

e TIEHISTIIT 31T, 4 (2020) 75-90.

TR dqraar GHHu H 0. TSR SRifthed & e & fore SaaRsi= Sifsay oy

ﬁ?ﬂﬂlﬂ: Uh aﬂ'ﬁ%ﬁ P
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g & wHYE, 587 (2020) 119696,
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Tfaoid! &1 S+H: T ATSHIaAoRe ST
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3fiafies =u ¥ forareia sgglt sivfiadie on difie
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STeT 21, 49 (2020) 8817-8835,

TSR TSR it & Tadiu 2 & uichure wRifechierur sk gsgee-ufta sifermafive
3aRT

ALY, AR SR 3R, f. ERR

FrgIFH}, 168, (2020) 268-278

B BIEFE SAUST BT 3ffel-37-97 TITHIR W RSIl: b TITHIR TANT & TR RIS
faimo .

. e 19 Hifrar 3R SR, ft. BRR

RG] TSid] 10, (2020) 21174,

SET-3aT feUAfRaA @) AARgeadl & UeI-1ifde! 3R TR Tddx &1 JaTHS
ST,

& 19, T ), T, A1, T, 3ard 3R 3R, 9

o 3T, Bl BIE BICIag): TGRIT T 400 (2020) 112700

STF-4- [4- (STAUTZARA) -zl -1-RusduaRisiag smiees Eueghens) # 3afifa
TR fasim TTfaet: SRAfaTHier a1 AeRauanisan fgwe?

. Rig, st Mg, SR, Oy 3R Y. &. urfera

oRrTE & WiaP] 29 (2020) 229 - 248,

oo A= Bt UI-TA HI g ufafsbarsit & "3 arex”  Cu ORI [I=xawor & srde,
FaTiae! 3R farafafer

. Orads, TH. UTied 3iR Hgs uifed

ST & ST T, 5 (2020) 561 - 569.

dHd SR Idg Yaftla W= WaerRa dt & forg siifpewa A-ufear
. Ry, 3R, Md, T, 3fard, Ut I 3R T & gd
YT WFNBIY] G, (2020) 1-25.

THI-faRon 3R y-foor Tgfd Tantof Xat Hiohe 1 STHRIASH & JaTdd Sel-A1se s
BIRERENIREI]

. 3, T, 9, TuTa-FHeon, T, e ok &, g

T TS T TGRS 7 HIfed T, 493 (2020) 3642,
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DIIIHIT, 3.5, ARG, TH.TY. !, TU. RfewRIar o dl. Seem, 318,09, glewdt, Ta.
Sfferara, TH. FHTaradr R &, ATHIdHT

e U1 e FIGTIe] BT Tl TN, 492 (2020) 1295-1317,

BRI U W Taame Iga@e! o o 3o uuTa &t faxmds Ralkar
T, HIADH
wifad THier 81 107 (2020) 025002,

SR H 3158 UHId b1 YD
. UBTUIGR 3R YA BIAd
otoieBer Reg & 101 (2020) 065012,

202T1 3R 203Pb ¥ Sggfaasiia IuorT 9 rawimd srawi

S aiRe, Ta®. died , Tbd gAH, TH. RH, SFRIT Ued, Tiat I, Tars. fea, wfa,
3t sharaa, YR i, Ta.T. veraren, SR, Rig, T8, RefleR, 0. 9, IR uw. e,
Y. HRUR, AT, TI, TH.SN. Piad, <. diey, ol ey, 1. IRk, To. g, TH. ™
3R T

5ifdE THET C, 102 (2020) 024329,

feforee Tz TuTed ST IUTNT FHRdb TRATY] Wb IUT & oY I=-faded Sl 3k @aRd &1d
leE

Y. &. died , 31 A1, TS aifge, TH. gHA, U Ueq, Ut g, TH. gHaar 31 . foww, .
FTR=all 3R . fEert

FEHTT 5] 15 (2020) P0O8O1S3.

oy B §S-THIGT b 3MTSiia HTY 3R BUNHS JHAT BT A Aisd faaRum

. gEmrery, 3. It fSvar, Ud. T, g, SR, Ighadt, g, T, U9, &. disd , aTs. &. T, o
T, SR, S &, gorafa, & @ S, T 9T, o, 98 SR SR, utfaa

TBIT WHIBT T 1000 (2020) 121785,

Jufa s # UiRey U J Hafd IR-graeR ufsarst &t nfde! & forw sifdfsar
fA&are ufafssar &t sauron

TH. T, T giHdT 3R T, &, 9y

TZIA® TIgT [F717 3G, 139 (2020) 22.

FramE 3l H ufaferarsiiaar urad iR ufawime uHE

. e, &. 3R, T0. ISHAR 3R TH. &. 9N
ST 3Atp O5ToidBeT, T 777 T 124 (2020) 3770-3777.
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TAUHY UIEH & Sadie R TSGR0 BT UHTE: fRR aRIT SR8y Saxiyul Wae R
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o YFIg. 1391, 132 (2020) 8.

Ufded Tadlaru R ufaoifas qaret & ormsfaas uRaR &1 UG, o aRumRa=y
oo e faeRt & forg forieR fexr femil &1 76+ giaT &,

T, e, TH. AUTd], T, <o, o o5 e, TH. i, SR, TS, TH. ARG 3R T P,

o FrHIGFGT. &Cde . SR 28 (2020) 1-18,

3HTAR® UHR An & fIeRe Tqg! & T Sy SUTHg Iaw
TH. T, ST 3R TH. T, TGARA
FRRG [reTiFTe, 295 (2020) 583-594,

- Iwiw e wa geff & GUR & oy 3nfigs e¥HIv: Sawpe, siReg iR fivvd
. T 91Ue, g, . STy, T, &, 91" iR <. R, Tt
el & 13977 & SIS 5T 20 (2020) 233-281.

TewHl gHifea ueTsi | wWigd

9-0 A4 fUd-THRIT® T HaR HIRI®1S H eggfer 3R HRINTI-AaR HIRHT TG Bl
EHEIRGIN

Ut quf, f. &. 3R, TARS!, TH.u9. YR, o, off. Ffar o, T 7w, Th. Hidart iR T, dud
o BTH BTHIFI. (2020) https.//doi.org/10.1111/jphp. 13349,

AW sl SufE Jd IuaR
. 9y IR Ta.Ta. aifaaren
g gafaRun. 9, (2020) https://doi.org/10.1111/wej.12610.

Yafsan iR @ifeH & TZafeIaes g -16 AfIe: FAfAaT 3R 3fawR
&P o
IS, T, 3T, (T T

WEHINHEINGH &RRNT YHH & ITIR H ITANT &I o= drent Fafecia gasl & SR
ot @1 g1 & fore Riferet & siifa & g3-fag), g7-faat oiR 37-Raferen fafd.

TY. UT6h, T, 3adl, T Wi, T, AMg 8k T &ra
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07391102.2020.1806928,
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THT S FEEGEN TdEY U8 SEENEERL (2020), SISrE 101080
07391102.2020.1717929.

TRegey R fifts & fo wrfean Tgarma Uida o 2 & seq &1 siftad e
e fiyeyT, fe=m e, forferar SAd, JRot It Rig, IHewr &t g, AT 2wt
FraiBH! (@4 1),

Jefig =0 T grfd PIETaieTd SRS & 1Y AHIH HicH Sic SR Bt UHTIHIfdD!

&, Rig, T, T, of. 8RR, €. 319, T JeiersH, off. $HAR, TH. AR, T, 3ffdTd, oy, oft, Td.
T, T PIS 3IR P. TGA®.

o YT, Hifde, Wied, (2020).

IS -TgHINId 3H-g+ (TIUSAIS) & HRU gRSYE Jd od & G- W, 39
AT GRT 3fddlch b HIY-H1Y Teb 1Y deh IUGerdll (R S1-THHT) fazeiwor

U 7, SHfAY UTE, GHATT ITeT, Eush &, UIferd SIR OigR U Hisd

& Wifa®] TG, & (2020), https://doi.org/10.1021/acs.jpcb.0c05681.

a9 & t-BuOM (M = K, Na, Li)/DMEDA--HERIA Y& C-H THHH: Teh SRS g
Heg Ulied

LI b (2020).

FIRST ¥ X- 3THR b1 A ST SATHIRFIY

i, T, SNRfl, SR, TITd-H T, 3R 8 3R
13fTTR SfTeTIET FTTNT (2020).

ST AT & A1HH F HTHT 3R BRATASS T (R Bl Idf,
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TP AT
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IPY & H
T, TRET 3R 3R, TgRs
18I 3= (2019).

& I ORd Srdfie fafaear

Ty, U7, T, &t g, < 3R, Tordfa 7R T, T, S

2. SFIaF Hadl B AR fafdydn, gad fasm ofik ofa fafqyar, Seart S @), 22.
f8IR, T (2019) 273-297 (3MSTHSITA 978-3-319-96454-6).

greRgEySTiaal & fay 3R SaRT SR Ueff 1 et & It Yftesr
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T QaTelt IO o i) : Gurfad FaRied woie.
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T 3], T & i, i $ER, T RAER, SR Rig, TR, &, Hex, R.F. ToR, HYH
T R gy

YD HifdP! IR S FSRUATY TNE 6T ARSI 64 (2019) 190.

104Ag T U fegdia 88 &1 fam Ao

DIRIG P, F. FYARAU], T Tod], TH. R 09, TH. A1 309, S, [Foran aed, &, = 3, <.
e, T 3L 3T, g, T, 3R, YETATSl, TH.UY. YeTamh, TH. JHd], TH. g, T, 919, 3R.
34, THNE. IR, TH. Rl 8. guiuredm, e, o, N, Tue, S, faym, o e,
TO®. disd, T, ®R, 3LMe FUR, TY. TTET, of. V3, 3R, UIferd, TH. ISIu1ednd, Y. b, T4
TREER 3R R Rig

TR et R e deRuATy TT¥t &1 RAH 64 (2019) 192.

2020 P HIfAS -19 HETHARY

S Ty, fEgu
71 19129 BT TS Zoreicy, (2020) 16-20.
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3 IAS@TIH 3R STANRE BT P 1 ey ST (3Meprerimai) & sieqgd § &9 R
o THd §

3G BIeT

WRER He1g fIgR Wl Stadt an Jarfge THIRTRH, 7 3R, 2019.

P B MHRAT 8- sieqgd H Ifiad 81 & fie ShursiRd -8 @ 819 ARk fagm
ST BRI

3G BIeT

TS VS @ BIH WA THRNT (TSRS "3RS 3R HIADI, 17 3T, 2019.

TR T3 S BRI SHTASRE 3R TS @ §1H P WY b Bidt B [l

3G BleT

RO St YA @IeE), o ok wefiat favm @ead) 8k YRd WeR & g fage
HUETerd, ERT 10 RidsR, 2019 1 SMASHd fad4¥an siieifites 3R Wenfiies! Jugrer (See)
[ERIESERERSIRERISRECHER

SITHRE, IS @ BH, AU 3R Fexe P Y AP 81T B Tl

3G Brel

HTHSRAI-TS @ B AR fauH gau™ SriEnar Tk, 3f3a s¥ieye o U5y
(SEETHE), ST H, 10 RydaR, 2019.

QASTRO:(@TRR)): IfSAY 3R AP & Hiegd § Wiad Al &1 Wil

3G BT

RN S fAUTT @ICE), IR SR et v &ead) ok YRd WER F I fage
TIRTAERT 11 RideR, 2019 &1 AT fagean Siefiie 3R da-ia! TR @Tge) &
[CEIERSE k=L CRIC R NG

Tl, Au 3R Am 38T # mgaad

9. & died

3feR-fayfaemery @R &g, 73 faeeh, 17-18 RideR, 2019 B "3METASIT TaNd: g & Uil
3R YIS & DB TR BRI,

Treret Hifgar & 1 & 37 B aRHIRIa B 10T & Sitd fae & grore fagm 9 & o
IS TS BT FH

Ty,

fqame To R TNc], 4as gRT miford, 20 RidsR, 2019.
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UTE YRd § 9 &1 it

Ty, o, g

21 fydeR, 2019 ®I TG & g™ W MR ai, das & AT Siemsued ureushd &
RS ard.

TS Srafkre § RAH & SaaaR & o MR sifEife! sy deTiegea
T, &, M

fei®: 23-24 RAdR, 2019 & <RA R # omiifod SRt S9 Ueife! wwem
(SuadteEi2019).

A THIGA SR & WY SRt ers dfadmed

Tq. o, g

3 3R T Taes, Aifie e & iRifa g (erdidvy), AmEumer, S1gs, 30
Rydsr, 2019.

A ~220 SoOH &3 H Siaguld Hgday

. &, dred

i, gamiea B feid 3-5 Sagar, 2019 & GRM "3MHR 3R Tf=ferar & WA e
FHBTC Ugq” W Aford SieRTPH FwieH.

SHTHIRET 3R IS @ B ANRS I ¥ BT IUANT HRd §U &b 8 MBI Tg-
fowr sremge

3 gIet

TSI TAZHR SRR H TR HAlhIH, 18 3SR, 2019.

B BId BTN Gg-fawr emg & 2nfid g & e shunsiRe 18 @ 819 ArRes fage
ST BRI

3 BIeT

T SIS @ T EHIH ThHRIT (ISAHRTSS) HSMETHSSR SRGHTR, 19 SFCER, 2019.
TeTeTe faftrdt Td SR Ui W Ue Ut R

SO YTTad

JTSICT Has & TH.UIH!. (II- a¥) & B! &I, aaR- TdaR 2019.

UIghiae An! o-Rgfae wefae & FRIYT ok foag=aga
TY. 94, &, A, R, A BRI SR T, et
THERASTS e THeH- Sifd fag iR A fas &1 $evthy: Wy 3R Oy, SiusRa,

TSE, 31 AR~ 3 AR, 2019.
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Pebd AR & 3T I HisH A TS T4 ATUge et 3ieqg | St Bl UefRid Hdl g
SIEEINEI]

Toe @&fean iR B9 (EUERieE 2019) ®F 88 df AP S8 "USANY Ue § by 3i1h
ATl T8 HIERGT”, USRI, 4ag, 31 3agaR - 3 7deR, 2019.

AU GHIGA SUIRUI & WY SMIUhers Afadbed
T, . &
1 77deR, 2019 1 T fax SR, <ers H befifcpaH.

RERTH - INTALIUT F Pt (U SIS BT SHead-

=1 ot argr

TR HTh SAdToIhd BiRed, $f$aT (SBCI-2019) Bt 88 df s o 3R Sfid fag iR
TG AT & Serthy W WA W WHieH, Safie JHg, MR 3R Tadivens, qes, 1-

3 FdeR, 2019.

g gy A & forw ghivale uemfiet & S g dF ¥ U Avice Siaa g, of
T Ity & g e SHIfad o 8.

EILCIRSARS

TR 3T TG BIERed, HRA (SBCI-2019) FI 88 df a1fes 33 3R Sfig fag ik
T a9, e, gag # wrTfadl iR weH, 3 T4, 2019.

DI GG | fawmfagul foaRordr o Y

g1 Harad, .08, WRIsHR 3R TF. T, fol

BWs, I § 4-8 R, 2019 & GRM WiIoAT TRMAT (Qudidiey-Siddh R smifor die=T T
PRIGKS

SHHUY FTUTRUT & 1Y SRAherg Afadbed

wq. off. g

USSR, Arfosiars B ol fayfaena, ol &t |ia § 5-6 7deR, 2019 & SR fARawur 3R
SV TR AT PRI,

RIGIRTH HFHIGRY TH, R4 TS F SIX1 W BT HfegroficnRor

ST 70T, SR T, fEger ok = ot 919

(ST, TH. . Rererer O wrgfeve 3T & forg dRe wRdfa & fer fgdia e v faan)
AT A ol fafaudn, Sia fogm o ®hdl & o9 Uil ¥ g & Wl &
ARHIANohd TRt 3t & ot 46 Ff aiftfes Jow, o9 WIS fAur, W@a ot agw
g8, uifeeRt fayfarmem, 7-9 AdsR, 2019.
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Sqifohd agh hicT WaeRPIUT (RS!-THHTH) & 1Y I =TT & =0 H 3= 3Ma% 9
YT & ST & STeraro Ad § e SHRTad U ¥ SHdfehal FHd §T OH

U7, T, 09, TY. g, S &. uiferd, . T Hisd

SITE-SIRUATY AT HifeT  SegThRe RIS -2019,” SIS Fik, 7-9 TR 2019.

& AT sareaH fear

Y. &. 91N

CRIKC (ESNTG ToH SHIATA TS el ere?) TRINT TYad G, SMEEugEaR Higrel, 2-3
FIR 2019; SITS- HIILIAA T 37 FMHT -2019, TS, 7 TdaR 2019; "TSaTY 31 SRy
GRAT ARY", AASTHIR-FRIETE, 8 TGaR 2019; Th da1 NHINTA 3faTs ARAM "Sf$a
PG QAT BT AT T, IR fayfaser, 14-16 TR 2019.

I YdTg &l STHH 3R SIS faerem

sz . arg oik SRiaT T, fEgen

g3y gid, Auuud, SRR, Has # Us fRadii fawa dow, siftasws Siafagm wHm,
TSR GRT AT 3R S-SR TATH GRT YR, 9 R, 2019.

s+t fayfaerer fasm o1 om / Rigie g $fear TrRe-fawm Jgaih & #37e § shudsRed
TARGDIT BT SUTNT HRP &b g1 HTHIRA -9 Sieqa= § I M 81 qhell §

3 BIel

fayfaene™ oreM MM & AFa SuTeH 9w &g gRT 4as fayfoemey & smafera et &
=gt ureashd (2 Sryrged Hifde! §f faivan. 13 96w, 2019.

TS SR IR A H Fraie Tard 3R 3% SFUnT

T, Syard

3SR 3R FHTTES TR (MOSM2019) §H & g syfie T=aifid i xiat T
fayfaerey, JHTaiaT, ¥; 13-16 AR, 2019.

FIFIZSIHITT 3FTSct a1 MR TRIEar BT e H1 & oy geAsid & ufdesf & =0 &
Toh THpIRABY fgh M FRIBIge

SIRidT 7. feget

YR & HISHIEAIdoRe THREIE 3t 3fear 3R Sexazma R o7 agmifead
TS 31 JXReATd Saadde 3 TS, TIaRRAHE, TidheR U8 8w, TUHSME-2019,
Hod gHaRid offts givarn @fguE), 15 FdeR, 2019 &1 60 di At T,

e T AIYG=0T UG AIYGT ddh-id! & gi-al Ugd.

Y. &, disd

Hifaet faum, gas fAayfaemey sk ot aa S e og, Gas gRT 19 4R, 2019 &I
ST v Hifda! # gl ureusha.
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g N-geRaeRa Jafam dfe! Sk 3% a1 urg iy
CIRCACE
8 d SITRTPTT Jaifam FHeH; YR $XTeye, fedrd, (USiTe), 20-23 7dsR (2019).

R-greRT Wi o (Y &1 ST P Reae-1es e Aicyd &7 UHT eiforer #
SfaRee uivae @1 Rywgee srer

& Rig iRt

TfiehT & fARAUTED Ugel R IS SIS, 10rd faum, beta fayfeney fearad uew, yweme,
AUl YR, 22-23 4R, 2019.

MTELEt ok R Il & Prafe Tard iR 3% SuanT
T, AT

FIMEUHSR, s, 25 TdeR, 2019.

e ®Ie &1 F1F: T I AR IR ah
JHIoitd I
Thed 3R THSNESTY Hice, Has gRT ST, 29 TFdeR, 2019.

AT : SRS g7 3R 5=

SIRidT 7. feget

ST 2019, SIAFHE TS SRR & T Ue SiaRiSa e, Siiar faenfasr fayfaamem, 30
TR, 2019.

AT frgoi ToTTed): TERTITer 3R SEUTH P ST HTT SgHE WA HIuhS

q. gormr

ifde! faum, 4 fayfaenay ok goifl-AMa dumeM fdem &g, AdeR 2019 gRT Waifad
SVgad Hifde! Srisd & adl ureadH.

UPIRABT 3R BT & Tfehy fRraror

. gor
O & e - TS I UT- SIS Ue! SHford SHra=me, fadar 2019.

TH. TR (HTT - 1) BRIHH & T FTHIeR UISTHHI & 319 /TR HifidTWR Uk e g,
TR d
Has fayfaameg ¥ .98 3.09. Sids, 994, 445, 3R - fd¥aR 2019.

eyl Harg g Wifesiy & Wade iR ugaH & fae te orafid e
(GIEY FNEF Tegla & &7 7 Ge7f3q)
AT URe-Siged TTET BT Ao 3f3a1 SRy gR1 fosar ma, 13 fadsr, 2019.
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TH. &, 30 (G S8
T YT THTH - 2019, SRR, 6-10 fa¥aR, 2019.

Temeft ot Sfifa ok SrEtherg Afadme
Ty, St g
& SR SIugar T OR AP ST, I = fayfammer, s, 10-11 faisR, 2019.

TR A U BRI SHTHIMRE 3R IS @ TH & T &P oA B Tl L 3R
ST 3R HPHa & Hread J Weld Aal Bt Wiet (QASTRO): GMRT Hfafeia wferanfirar »

3 BIel

HIAGIA & faH T § TR fFaHey Jefg Iwe, Sivs, Suue! 3R AHd Hrefid
310 AI5Y WforH, HRA TRDHR gRT AT, 10-11 f&¥sR, 2019.

f&de Iee P i@ &7 UHIT giftRer & aTgd URded & M & g sicd R
Hied

& Rig iRt

AT UheH! 3t e argas (amudiew), St Arar dwi 36t fayfenay, e, Sy 9
HIR, 13-14 AHR, 2019 & Gy TORTY fasT H 81T b S W A 48T AFTA FHIeH.

YR P a9 srpraHt &1 aiftfes dob
g off. rg (gar e REBR U A & A8 - 2019)
16-19 faHeR, 2019 T UPTT T fAS YRIM, T,

YR T 7 sispieH 3t A Yo
Y. &. 3P
TP g% A SR, T, 16-19 AR, 2019,

YA | qHBI0 FT Aty

T, St g

faR TR TNt & sfier ofR 8Td & e W SiaRigha Iied, Tya 3R UITHTS Tenfiet
TRIM, g gy faan R, SR $fea Trmadt BR et offts Byffead, 17-19 fadeR, 2019 gRT
8- JTIfor.

QAT UTARIBRISS - ATy & SR & HRUT IO T TY & YHHUI BT HITAT IR B
&HT,

S fayerat gard s, YfireeT arear, fasrraed T ofk &t va. Rftor

Wiic Frithaesiel TR SIRTPR Fie: UM iR gifaar (diegus). & SmRdt 3t wie ey,
T2 faeelt 3R AR 34T 3eHIAY Hia, Has, 19-21 ¥R, 2019.

75



guH-SIgs Higaey C\Q e ufded 2019-2020

47.

48.

49.

50.

51.

52.

53.

54.

Fifee fagm yod dog

fam ol sriwa TR
JHIoitd I
foral 3T Tastalciay Hifean Affe, § sHuwR o, I, 20 fadeR, 2019,

TG WG & FHIYH B & forg gfard} shafase sreem Sk de-itet Ul &7 SugiT ST
- GEHIIY B1 S0geH STicerar

ST T, fegeT (fa=iy sifaf)

IgUTe ARG, HHAR UGG UIfed dicrel, d! Gas & ofd WIes! faUET 3 DBT-STAR TS,
23 fe¥aR, 2019 & d8d SidR-HeTdaTerd= S&Id "PERCEPTION'19" SfTiiford fowa.

feoH-wrfiea Al &1 g IRAY: $B SN

i Ty, fSgen (@7 siwea)

fafeream SrgorRit 3 forg A+ fag ofR wiefed W eiaRfha Iwia. WAy SR s1fSae faet
fqumT, TATEEs, AT, 30 fadR, 2019.

T B FI & AR d
T, Sf. g
& Bicidl, Gag T 13 TR 2020 I ATHET aral.

T fagm, Shafagm iR faferen & <R & ST
. &, uifera
STSEER, faeett, 20 SFaRT 2020.

Fie: T Ufagiiie uRuey
T, Sf. g
22 SFAST 2020 FI IS HAARFHA SIS | 3R.&. T[T AOIRTd TS ARA.

SHTHSRET THBIY 3R IS @ B ARG A STHUH T ITANT Hb ATHRAAT Ioad
3feT

3G gl

ASHAET-1 U I PRI R IO, preee R TRIfbforey gfavr wieh
RN TR, TR, TSR GRT 30 SHGRT 2020 BT ST .

faafea smifia emerm

&, 9y

"SicH IM™MS U & ARG g g4 HIYRUMT", Hoad fayfaeed, 2-5 S+,
2020; "STHIRUY", TR, Yas, THAT 2020 HI IS TF BT e BI; "TIHGTHAT:
T S W SRS G THSRUA fayfaemem, 5-7 BRadt 2020; "3Mflas SR Fafa
gard Gumel! -2020 Y WA 3R Ticrferar R IR FHe", G 1-4 W 2020; "SGR
T faH R srimar, sSiar fayfdarem, 5-7 A 2020; 3MEaS, ST, fRwd 3k WsTR
ERT A RaRe: T Sieufe MR amEm, 21-31 1S 2020.
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AT HIRGT §H AR 5=

EASAREE]

AFA BIHY TBRIE, YeAsafaw U9 shauienfie faum, Rifecs wnggr &1 desr-ad
Ficol, Gas, 31 ST 2020.

U YR TTOrd &1 Sfagr™

Ty, off. g

YT TSl el Serg W1 (TTUHSTSUHTY), HRTs & T faw femer # 15 He & ureusha
& o ST fobam T, AMER: 18 SH6RT ¥ 22 TRaR! 2020 d& Aligd 2 SRAM T 1T,

SapaIRiHG: T T, fRRAT 3R Sa3iUas aafshar BT e
o et
TAIRTHER gHRITT 2020, THKIIC 3 BiHd caHarol, Has, 3-8 THRAR! 2020.

GORET BT RIS YA ed Toiel & | & U H Araged TTaidigs

a1, ud. R

o o Afgenstt & fg SIRg fiaw MfYaTR Hiaw st 1y digM SXicye S Uy ok
AN AT Bicol I HIAY TS SHFITH, Gas gRT 11 HRART 2020 HI SIS,

IR Y FITESIHTT A SR A AHTare T Tomed ofiF &I Faey foan
ST

Ty A

HG I H SiRSfed T1d 8k YfHeT & Uddtd WR SfeRighd e, Wi WSHha Ryd- HRa,
SITSRI, 4§, 12-14 15 2020.

SiRftsfed a-ra: Sgfer-aféa woidl ot ufamifafthied THIaHRAT &1 Th THE JAYR
. gy
Wi fewma Read-gfear Tramact, dusmed, gag &1 17 df aiftfes T e, 15 BRaX! 2020.

TN & forT TIuH SR fafemi

IR 1 BRR
18-21 THRAX! 2020 P! I, ORI H TTUHARTY B 53,

T, i ¥ Snyfe Hra ab

T S g

SEISC 31t SIPREERR Cerlailol R T8 HASHC (SMLIATSCIIRUTH), 3EHETENE H 27 BRa’]
2020 BT SATHET ardf,
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ETRTIPIHT NSNS Bt Speedl

9. &. 3P

YT fag o TARTE, AfHa Sxtege oiftr Reifed AfSRA, THuT=s-afmm, Sgs, 28
TRaRT 2020.

THTRT oI TR Wiy &I B (TSITA SR HTHE) P siid WRER fobar

3G gl

YRd WHR & WA SHoll [QUFT (S1T8), STHCT AR TRITIUA §RT 28 HRERY, 2020 HI
ST o wHrH, el 8 31 TR fpaiiier $ogg e,

O TATTH & THT T8 F U & =0 H SieAsRe ufafss ufaaifiar

g glet

A SHoif fqurT @eg), STac! TIRITITH. YRd WBR, G gRT [, (27-29 HRad!
2020).

THa-MRIged ST AHiegd & YR Jafdd I Yl

0 . T, U $HR, T, &. Oard, T F. flarda, T9. &. ga ok 0. 31

A R SR Enfie! R SIeRISTT FRYer (3ATSebHE-2020), TH. TH. 1Y A=A JeX BR
IR IS, HIABIT (HRA), 5 - 7 HTF (2020).

T & BT 31ef-XRAT ITAR: W1 &1 ¥ AR ST G I

3HY YT

HIRIT] HicH R (ICCSQS) 2020 WR STTSRE, Hag # Sford Siarigia Iwier, 5-7 A
2020.

TOSRfead &1 aRUINT BT SITHT YISl & Iugad fov forg
Ty, A
TS ®1HY, 30 A8 2020.

offte = iR Wit uga™

(SR

MYT T EISMETHSR), e JET (SMEIMRTARIR o), feg & (emie faafaaney) ik
TRIVIHT WG (AaP), TS, b I THUHATH-HES 3fiarg 9-d, 17 54, 2020.

IR 3METqUISR/ TUEy9: 7471 Sfi-IH Jure e

STy, fegen

Sitg s, el SR yafervr fawe & IdaHM SEAYUTE, & f[vg R HERIY WPR, Tz
JYH Hicid, Gas, GRT 19 [ 2020 B IR SCARFA 3-BI-00%, T THRT 2700 96 BHET 3R
AP Ted! - U foran.
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P FIfresd ¥ a1d B3: 3 Tt COVID-19 ITAR & IR H ST 918d &
GHISid T @HIS¥R)
ST, I TUR (SSgIEY, TFS) SMRUHSRAT (21 S 2020) & 1Y AR dfeHR =f.

B TR YR T & oar e 9hd §

Lens B KA

O faUTT, THTASTH 0. . Sichl, SRER §RT 28 JaTs 2020 HI I "HRA YR
TN 3R ISP HEd S A" R T A THAT Afe R,

gfasifad garsil &1 o : T HISHIaTaaiione ST — T &0 3R T8 -SRINTRITe T |
3fofy Ueh fayfaemer gRT e afsHR, 15 SdTs 2020.

a1 Y (NEOWISE) YHdq P JHgH
3fTiE gret
ISR CelifaoH Aead (3fI-Eldh), 17 Jas 2020 B SHeTS AD U A ardi.
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11.  Wdded faar-md) @aiifean)

28 TRA3] 2020

"IRERT 3R W - HRATG URHTY] HTIshH B AT
ST faT fead s
ST, 3R.F. 751, TRETY] o1t AT & yd Ifud ok sreger hug

18 THRAR! 2020

fafror 3R YSTI3METIeT o1 axaedsar: FgM 3R Rifse & forw
ST, 9. QupiiuTe, gd R, SR U 3 U, steamd

11 AR 2020

GUH-SITx ATy Bl T UG’
. . . 97, i, disdiey

28 SFARY 2020

fafaor WReur o SRS St B Yfen: sfas td 9@
e 1 IUTNT B gU Yd--al-db e I Saefy
ST 3 PR, RURTE, fvsmdt

07 SIFERt 2020

ARA- 3T RIge: TEemed! udeq 3R AHU™ & fog fAfgand
S1.faA1a Ued, THSMS3RIIRTT, Hoig

19 Ad%R, 2019

"3iT 3MTeHt 3R g1 sarts faxe | gt
U1, . QAR 3S3Scl i

05 g%}, 2019

ESIEENRS a1
ot frft S, e U, SusmR!

29 3SR, 2019

3R P UR BT TITHIR HgI-a '
Wl I 4. TR, Hsduy

22 3SR, 2019

AR D! FAD 3R ATIG Sllfd TR SHDT YHTT"
o1, a1 S fayr, dusmed

15 3faqsR, 2019

1 &1 {0 YFTaR0l & Ul Hag-I=0d 87
S1. T 0. #1d, gd 7 SR

17 RrdwsR, 2019

PIEIRCARICS R
8T, 3R, RIdavH, HRd WHR & qd Hieqy &k
TRATY Sl [GUFT & Ffed

3 RrawR 2019

GBI A-IHUI: HIR & Yo e Rt & T T IR g5
e eiaeT-e uHifd -
S1. Y. . uis, faferur dahd iR R Sitafaq Sy, dhusmed

27 3{¥d 2019

FGHM ST F IR §HRT S{UAT
W. T, . o, ddny

20 3{T¥d 2019

Hal AR [aFTH BT SfROr
S1. 9. &t g, gd sreer wam] St Rren e,
3R gd femres 1ifaet Tg, diesmadt

13 3 2019

g 3R AT & T & 3fihs
1. IR 99, e Hifdet gy, diesmt
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10.
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TganT

. .. 3P : THdTe!, SUsRE # of. Ufdd S & W1, S7g7/@/ay [afaul-Sfeariia i+
ftyefdd & & & iR . fosn WarRm-fien & Ay S7E7@iaw gR1 Uid SIdUaR &1 oid
TN R,

37 07 AI99: 1. A Saart, TegiEsR- LM feEE, HUR BT a8 &Hdl Bl g
¥ e At Texl & fSomge siEeH W; M. oR.dl. eRR, Wediuy, e & ufdthIe-
AT Ties AP & TITHSAR T&0 JuM W; ST, §1.0. UfS, STUsRE, HIR 4 PIRID1sH B
e A SR HIR & fafaur-adiavur & o ies AHIw 0N &t THTIHTRGT BT 37eqgH .

1.t v, R« ST de1 wAan, S, 48,  &eiFIT Teler & Rade Uh ued
gfaarifthed Toic & w0 § BRI 3R degd ¥gfed ki & THId TR Sy,

& guichd ¥ ST gg FHed), 3R, IHeH (SrETHTER) 3 3, oy deRe) ek
AR & T Fgarh EH &1 A faaT | 36T UKAId "S-HaR DI Hed- HId gu (SHHT
T Q1o BIfge)" &), gy Nt S7Te gRT i Qi 3R 3rars gRT 8ike fbu oM & forw
R foa T, Sife Tiad 9ed Tast Aead &1 TS fgw i wiaw, safem go gr1 sproft
8.

. 3R, Y. BRIR: ST, SN FHR, Safae SR Siagii-Rt faumT, srgsmse! ai.
S1. TH. 3ffaTa: 3T off. 7, SR S RaERiN (@) Al @) Taiged Tl

M. BRI TP, g, RGN, "I RIAT I~ Bt HicH Sie 3R IH! TaZe

1. 1. &. Uiferd: afss SrIRie™ Tgaitl, TH. . 919, T Od fasH &g, S, 2019-2021.

ST Y. 7ed: W, AN HHR, Siafag 3R Aagsii~ai, YR Wenfie! =i i, uds,
TSs - 400 076.

1. . I: faRy AR / 3] St Tag Yaftfa T Waeredt: S i $HR ga, smeansd
foedll, YRd; &M SN & gat W & AU Uehd fohied SHS &1 SyanT: 3. o Rig
Iq1ed, 3 ARy Hifde T TarmRar, SeRets, fiw: ted fhed SuHs &1 Ixavur 3R
I SIHENT: S ¥, YRl o 1Y SNefiie g,

Bl U YTad: o1 SfqR a9 @RiamT fayfaemed, ), st i) Jeaw @i fayfaar,
), ST, YIex W (3MRUTE SRS, 5Tw), el o, fasfier (@eiud, TidbeH, WieH), 1. 39 U,
q2Y (P, WihgH, Wie), 1. Hiad o. IuTard @1 aHeHy! fayfaemea, 99s), i
IR 3R, o (@S, Fes), ST yRd iR Tt @yt smareHdt fayferey, Hreaq).
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11, T 3R ATRISA: AedRal # doR YbivH &1 g § Has fayfaereg & Wiae! faum & st .
YT P 1Y JeaiT | Weaey H doR UHhiviH & ganT forg oird 8.

12. S U Slaes: T FReR g & e Iite wie f3-3wior, W Sl d@l, giHaRid s
AfeeH, gop; THRSSY RIS R A T & GHTE, W, T, YHRARTIUA, 3TS3MTSc] i,

13, SI.U9. aisd : MM I TARTRITET, quad: v, 4. HRUCR 3R UW. Sft. dHigcd; HTHT TRHTY]
HY Fx, Hes: TU. TEIUTAE; I SRiferT fayfaare, dua fRa; erie giaRids
iR daReS, gUIT: R, §. Th. S=1w; iR Ay e Fg, 73 et o qRar,
IR, Y. Rig; St vl U ars. o, ArgRicy diaa fayfaenay, guae: ). Frest: gfaRic
3{Tth TR, gAaRict 3ifth 3% 3t Wicds, I, ob: &t . AR .
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13. o1 o Oift srgedem ufiateme
Wifaeta fag Remraa
S Tl 99| gepr dud e & | [AFE 3R SR | 01.08.2018 | 4,178,146/-
(dtarrs) JTGT  GRI Nb-Cu | SFIEYM o |
FNFETe Tad fhet | ([EUssmRe) 31.07.2021
4 o Jwdad @
YfEehT T URTEf0T
Sl golld died | Au 3gdicdl § 3idRe | sidR-fayfaead 01.11.2018 | 6,75,000/ -
@3rS) R R-siefl AMfRH | RSP bs |
STt & s ufaegef 31.10.2021
S TH & g4 | del Haltid T UPHIUH | SLHCT (WRd WPR) | 01.02.2018 | 75,00,000/ -
e, smSaset | ufohar T SUTNT HRd U |
fewf) SR S | foplcr Ig=a ol 31.01.2021
A ™ (@8 | F1faeN
ttars, dieeituy)
S UMY A | Thd fhied SHHS & | TR, ST ofR, IR | 01.06.2020 | 8,00,000/-
darg) YU Td HH1eH ¥ fou SRfe |
TRIAR 31.05.2021
XA fag faeme
e RS oae | 9 Wikl fadfed | fawm ek SSifafRe | 01.10.2017 | 27,13,480 /-
@emrs) ok o |ufadifd  gam @Y | orgud A
i 99 I8 | FEFSG SRl @ | (CHSIHRE) 30.09.2020
e feomgd, foem &R
T qdl RELJ
SUERIECE RN
i TR | 3fiTep it SR WHR o | 519 Wit faumT | 01.04.2016 | 33,75,000/ -
CARICIRIE) 3ATOaPH BTATHTET CIEIE) q
31.03.2020
i Tt | py-frecita ukarR & | fage ok Wt | 01.09.2018 | 26,73,200/-
qeqtag) T HHdG H-fhea | faur &ead) q
R oidke T J 31.08.2021
foafRyd gefem,
mifcrfeg 3R
gicupss faved 9 9s
Jeguim gwHu o
I99d 3fef® UM Hd
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s
S T O | ORARE-d B BRAls | SUd-THR3RE 399 52,40,000/-
CIEIR) D WY TP JARAT | DR ATHYH 3 | 01.01.2020

$1 GhEdl DAl | (3FEH e | ¥

Hfdw - el | demsiy 31.12.2022

2019/000267)
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14. °cHIE 2019-2020

B fag= a9 A fiAi® 5 - 8 SR 2019 % |
RM fef U gEfwer 9 F 9y AR
feadila fagm 9w &1 smaeH fdar | 89
g1 ¥ fFgfoiad faval w wena awfael e
gRT ardiel F TE gEar & W-ay b
3geTR® sraid of =nfira o | 39 Mo
1 I Hifcres I Uy &g § I<aH
e @t g 99 a1 uRdedt @1 arEn
HAT T |

0. A gR1 WRTd Igied & d1e, ST e
BIDHISH GRI AT P Igd’ P e &
ded Pty & AR # S@YRIT W
SURAMIAS URUET TR UHIR STaT T[T |

Hsfeg &1 Iga: ST @
FHIHISHT 3R W. TY. w9, =3

O &1 ureasH: €1 o, Ut i@
Higdaa ok fagm: o www

oIS T: 81 gk 3R, SH
IPTAl P WieT H: 1. 3R ot SRR
ayfe fagm & aifee dis: .
3RfdE HUR

guy-Sies-HEded &1 12 9f TRue feaw, foie: 17 RidwR
2019 Y T T4T| T SHffY ST, R, Riderw, gd aremer gt
3R HRA TR P Y I JABDHR gRT UIh-14 Hiewd
¥ TR Hef A "Wt Afad g M Wt RS
Tl Ugd 1 T8 | IR § diseiey ofR 4es fayfaeey &
BT, YhTg Yt 3R 37 Uil 3 a5t e & et forar |
39 aral § i Wi & fem ok Ta & o 59
SV W SR f&ar |
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B & qaeged Ao, Ufa-raiieR®, guRidl, ufa-SaRad, ufd-aamE, simReddr iR
fafdrRor TRefht SR Shweha 1ot &) T Ao & =0 H TET ST ® | 39 W TV O B 39P Ui
geh! & oY FomieR Sev/N 1aT 81 guA-Sivs Waiey (st wgrard, IR Hie 19 Sifcd], Hiadm
R, Reem Aedt iR IWFHWN df ERR) IR AMRTHSR ({Fs) ([eR aureias, ft I\ Hife
3Ry, @ferd At §1) & At 3 Awar & favga ImafAe sifieenE & e Iua fear iR
Uichth-icd &1 Sgarad Sfaaiford Bl | 3! BT I8 TG &I el 8 5 o1 T srupsit F gaa shwefg
et srgdfee Siiufial & fog Sudih 81 9l § | IWg A UIfhay I oY dfdT sugl faeRl &
fqera & =nfira supsfi R St SRars &1 W uter foar | off famr <. =@l (24 s/agsRr 2019) gRT S|
F Fpel ) g3 ¢ 3 UehTR N URd fbar T g |

f"‘ ) &7 3 "\i‘ il

> s

qu-Siug WSy HHAmA! SR B! 7 WER TETHHTS Ued B oddl HH & o7T T[FAR, 31 3AgaR
2019 1 TP gobar @59 ||

SR - AT ATSTAZAR WeAPG UAAINTAT (SMFIATITITH)-2019: JUA-SIUS Uea10y SH (43 T ;
YA Y, Ty HSd, Diar Si-ar, FWT I, AT I Y, T 3, e Ml I8 g, o=
gred, fa=mmet e, Ay TH,, {0 SR, SiF Il g, Hifed favdl, foe! PR 9631, T $HR Hifed,
¢d T1ed, Yol gAY, T HHR, JI qolled, TIIR dSal, BRI, TN HeArR, fawra wmf, sr=ar
AFIR, RS SMCIR], TUR UM, TEaN S, Ie1d A9 TN 7 Iex SIS TAZHR JADG
TR (SMESETHTA) - 2019 & HIT T SEHTSTHTA BT TS SHSIMETTSHR, YOI gRT fA7ep:
9-15 THRERY 2019 & SR T T | WSATT & ST 7 fhdhe, Bedld, dicidrd, gRbeald, ead oy,
sfticd, T 3R wydfedy § |t fomm | | Py d\ 3 wyafeay & <) 9d e (¢ff TH. Uy (4
Isfa BmH) 5 3R 10 fHaniieR grs A g1k fpu|
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S-S ATSTIZ AR iRpld PRIGH (SATFIATSHITH) - 2019: JUA-SIUS U0y BH (25 IS,
Sfia T, Y AFTed, WG faart, gediay €, Sifed gev, i) ISR, gRe i, foarem
BT, ¢d, dHC HUGTY, T Bad, Afed AA-, SE-id e, O a1gd, IRIHR H1a, fHvor, 1.
IR T iR MR IMETTS IR ARBIAd HRAGH (MSSMIUTH) — 2019 H UFT fom | SMSASHTH H1
TS TS AMEUTR SR, FAAEH §RT &A1 20 - 22 fEHR 2019 F SR fovan man 1| Hisaiey & BET A
Tifta, T, e, Uit are-fadre, fasee, wierwt 3R afada ufaaifiarsit & yrT fean Ssdivg dy
I AT I T Rwy &1 Rade giikia fasar $iR go1-Ju 9 Uiaaifiar § O’y ®IF 3R 6959 TS
Safdad &1 wfaaifiar cafdaea faafidn & dRRT - v far |

- Ny
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Sl oR ¥ g1, ydyd Ifa WA Hel
fauTT 3R srener TS A1 Py fag faaw (28
HRART 2020) P AW TR Hsaiey & g3 fhy |
| IBIA "URAT URHTY HRIHH B T W D
IR aTdl URgd Bt | 35 ey YHrl 3R 1
BEl & Y FTaid B SR gade e 3R g

STy Tfafafy R ==l Ft '

Wy dowma Tog Fifds A Jafta amal iR snedia srifsy A wnfia 2 fgvor FargarR
&

. S e 3 737 Frics FleTeae Juides, (2020) 16-20 F' & 2020 UiSH® 3 Hifds -19'
R U G UHNRIT fHaT 3R e P IR & 91 B1, Sl T H UPHIY T Uh g o T UT, TP TRI&UT
DI MMAGHd], YU dF FANS TR YHI Sl T | fAiw: 17 30d, 2020 & g ez o
SEIUTHD AT bl 7 ofid 511 b IR T Teb oG UPTRIG fHar T g |

1. guiciia I fafia Sifds-19 Jaifda nfafafiat & wfa 8 S Hifds-19 (SMEegsRa, Indscicov.in)
¥ fog uRdig aefe ufafear, Wiss FR I9g & J; HIfas-19 Aed BV FAIHR T s, T4
RD! ¥ Wafid yuTfad sfdaal & fog ifde-19 sm3esia & o v fad divor ugq; smeugamt
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fore-phed @ dTy & BE Iitq), T PIfas-19 AT BT W 3R TG I & T T Saas
TATS gaf THg B YIS B, Sd & T1H F DIAS-19 Ha Tl g7 “, g9 AT TR0 R
TIETHR, 1099 g ; 15 -3 YR HTomsff & SHINfha; Hifas-19 H YR Jqew! &t
yfafrar gR1 faef| ok uwiRd | FO-TRR @ Iws & U @eueren) d9-ua
https://indscicov.in/about—isrc/for—ouinc/bustinq—hoaxes/QnAaa—ﬁ\_rf:https://indscicov.in/about—
isrc/for/public/qnacovid/; ®IdS-19 TGS & dgd HRd: T UR®T & HIEH ¥ SATSUTHSRYT &
T 1 HIRIT ST, HIfAS P Ufd HRaTg aie! o1 ufafsar, Hifds-usd td I &l oiR st d &
AR AR, g ogd 3R Bagedh T YR GRT SIS -19 Bt YRAT dFM-a! B ufdfehar; dar
T faavor & WRem usgefl & IR gH-HIT IR AIETDR GRT STHGR] AR, 39 ARl & forg St
-t e R fR 2, 16,690 g; T Tas! ¥ HIfas-19 Hardl §: T8l ¥ HY 991 8, T8 fde
GRT TITHR d 1,04,219 SGg; o1 SIRY & TV HIAS-19 Had 8 2, TH A18d gRT YR, 785 Ig;
DIIS-19 IUAR: DIfIS-19 & RAATH AT BT A TTBT &M B 2, TH YT TARU GRT HIETHR,
1,565 ATTART IE; SHISHE R fTaR[H! 3R 38 Hq FER B #VerifyKaro, PlucTV fgex @mga
T, 30 S 2020 B |

ST W I A W4l I (GRA) DI Thd fobed SAHS (THHISH) & ol 25 AZehIdd WIsHT IM™HS ary
STE (@AURAET) & SRTOT, TRt 3R It & fou wRmERf §a1¢ HeH @ § | 300 THURAEE!
Rren ot gfaur @fideaer I8 1 a4 &R fafei wie) &1 fae™ = 81 T g1 fo’d & 50
YRG! Yol TaRfiel Sdre I B I UhaT H g |

ST ST FTa A TE T qTe ST A AESR1 P PRI ST g arel AR B AR THd 8
& X W T o9 G AR AReihe Ry # YR foar, o ffgw™ Tsm = 3o 99-09
(https://www.hindustantimes.com/mumbai-news/bacteria-making-curd-can-kill-disease-causing-
mosquitoes/story-QERhuJ8S3L5AkDXnNZObYP.html) GRT JT= fHaT § |

TR fraidier W, T A fage ufkae, i YRd T yifierd) 3w €, 7 Year weemiH 3k e
@ B\ ¥ 3T 3fg BIeT gRT YE (T Y 3116 ANRS AT S gRTSHIST TR U= STaT § (g
https:  //  wwwl  skatelescope.org/outreachandeducation/outreach-resources/citizen-science/)|
SRIPT Eileiy FY @il g # faftrs TRes 9 Sigdur &1 a4 SO & fog T Ardeiied
Tag f, o TR I & IR S Yhdl §, T Id Yo DR IRRY HIAS -19 TEMERT & BRI ANRS
Tl ST H & | ST, 3ME BT GRI YE $I T3 IS @ TH I T BT SR H IUAN A & T Gellos
far mar g1 gy https://www.iau.org/public/callforonlineresource/|

Ay ¥ oEl A Rifte wrel B RAifts rffafta & wn forar @, <t Frargar aftfa @

G Fod (Rapa): T e, R-Tefds 3maeH, gt HEdua ol & forg ue ary oM & forg sk
T T & AT 3R UG FHRT § | Blex T JU 3HTh Picion gRT U IRPIadb Iqd Terhaq o
ed T € UFTARTaN Mo 1 15 | AISaiy &I 39 I&d (SHast 2020) H S fawar i |

Fage F7F S 3R BRaX 2020 & o9 faft Id ufadifan (hde, defiied, peara snfa)
TAfeTd ®T TR | A B Tfafafirat off ok 3% R S &t TS off|
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13377 s (@ & Gy aEfarg: W e ey, AR, dad AT Yex BR Hre Red,
ST gfaRid, AQrEey, quUT §RT 4 SHaS) 2020 TFER &, “SRbar # YHIId fIzaw0 gRT Uehe
Hie gadt Sfae ufkarst W ==l "G, HH R IAR-IGE W: W. WRR 94, Y-,
FIMSUBIR 3R IFHH & 3aehT-UTed WHIR 3R SITS-BIHT HTHT TR MR gRT =4, 6 SHaRT 2020;
ot GHid =, TTeT Yayd SIHUM WM, T3 gRT "WiH faf=" W ==, 16 SHaX 2020; W. A amg
FABUT, THIRTY, STl SRt 36 THTR 3T TEHTH HTH Hiawif-ar Sxtede 1w TaIart & Iy
T, 31 SO 2020; ST, FITRIY 99, FIMETHSR, 10 BRA, 2020 §RT "HIAR, € TS Bics 3HTh
3T g1 Tl bR WR =i |

Hisdiea & o 7 fafia wfia iR sy S / fyfeerag 9 d.eed). & uware wra &g |
fIeRUr 5 TR §: Y 3oy AR @guiad SEleye 3 WSy, gorTza), Gt T, erae Ae Tves
&9, e S Jex, fw Ryfemem, s, 6 ke Rie urgded Ry, wew), gt 3
dlardd (Y R fayfaerem), St guH T @ Hol Hifde! SR (asdiegars), e, 8t sam
aal (Serd [ere-giRaiic, S, gt TR wide ( gRaRid o diiem, gt g
(CETHIIR FaxreTe AR gRaRfd i wgfka), it wef T (@rEddTy-AeEuraer, SmR), 4 uy
THIE WA Ut ud, Raeords), ot Ies 9rer (H1 faw T iR meifie, M) |

d S99 | BT (2014-2019) f5¢ SFa<) ¥ 3R 2020 & st TaTd e g€ Gt sifasan e @feant
faufemem), o ez s (Smgemet sifcr oiR el faxfaerca, Afagfae), g emfear Harl
(3ifean o fayfarmer, fcaent fayfaemey, sftfen & sraam fayfaemey, o & coam fayfasme,
S |
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BBCP@®ASSOCIATES

CHARTERED ACCOUNTANTS
Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. : (0231) 2666003,
Mob: 9960600382, 9673000691. Email : bblcakop@gmail.com  bashishca@gmail.com

15. foiia aamadiféne faavor 2019-2020

gRRRne -/

s

Has fayfaaray- oy S faum gua-ghes)
At fage vy Fex

BT P,

T -400 098

FHA 31 AT, 2020 B WHIG JUH-SICE- 0" & 36F 1Y Hae goH-U7 R SH ik & gara anffe
3 3R g @I 31+t e wdten @1 § | 78 i fawu Bt Qo wdeE 3 e @ o e a|n
e & SMYR W 3 i fIavull W 34 o 31 AR el & |

B SO+t AET TRte HRd & o AR UR wWidd SRaT UKefoT AT & SER fhar | 39
A Bl Mgl gl & & &d fatdiy faavull ) goree e fAavol  goa 8 & Jdy 7 Ifa
YT T B D1 ATGHT F10 & STR TRaT TE FXa & | U9 Al Uia &, Uteur & MR |, Wi
&1, R BT GHS HRA A Wieg IR ey faRol ¥ yediawor e € | v dvn wden A waged
e figidl AR TEYE gR1 fFT U Aeaqul SrAml 1 Hedied Bea & ary-ury gy fadia faawo
TR 1 i +ft A B | g9 A & 6 gARY o Uten SRR ¥ & g Sfd SR wem aedt &
[

TART W AETaieT ufpar & R g Pafifed sradie Y 8, R e &
WEeE & o 3 I $ AR g -

1. fRR uftiufRmamt: faym ¥ Tefta RR ofuRet o RR ofoRal @ gt & axfa mr g 8k
IR IS R fpa1 § | Srfer & Weiftd RR ufdulRat adam gufdl & e i & ded aufé
HE

2. faft i SR SumR, desReAy, dieg, Siueadt ofe & dgd Uar T U srer sre & feemy
mE

3. PO dorel & d8d U e au § AT U 3 SR SfeH & ofd H W ol HU Y | TR, 7
ST SFAY PR & b oy I af srger waeh waf &1 gl B |

4, Ty 3 i gfor faar mar iR 5w < & aref A ot vea 9 7, A 9 i & aga I
T 1 a8 o T |

5. U 3qaiiferd foham SiTaT & fob TH.ueRit, S & fog 99 29,28,339 / - | TR 49,22,823 HX fay
T | 391, 3 TE A WY IS 5% | TS SfR TEREE & @ Hi 1,24,68,266 / - A FGIPR 1,97,57,121
/- SR RUTY | S e, TbIad & @ +ft 20,02,144 / - F FGHR 71,39,019.08 B T, THHT
Haad ¢ b o af # gaan & g8 @ are & T i § |

6. WAl Pl T@EIE Aba! & YR W fomar o g1

Pune Branch - Mumbai Branch - 1
'Bilvadal', Near President Hotel, Prabhat Road,8th Lane, Flat No.305, Blue Bell Appts., B-Wing , Hiranandani Gardens,
34/10 Erandawane, Pune - 411 004. Maharashtra. IIT Powai, Nr. S.M. Shetty High School, Mumbai - 400 076.
Ph. : 020-30487742, Mob : 9960600383. Maharashtra. Ph. : 022 - 25705773. Mob : 9890143777.

www.hhenea com

OZ arffe ufade 2019-2020
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7. MR HAFTH & TR SVfEd R F STHR Jedgr THIRa fFa T g |

FaETten ¥ Fdy F AR I 3 TR &
1. &9 it gurdt sifafva = gfafda s ofk aRaT & TRgfaevur B 38 & w29 & for orvan 0t Al
/ 3T aHten HA ST gIa ea § |

. g/f
i L _..__._»1;'_.’:"’

¥ toffevur HeT: 126822 W

[T UofldRU HEAT: 118450

5‘5‘;—[ L 2VIRYSDAAAAADSESg

WM §as
femi® : 149~ 12-200
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UM-DAE CBS
Income and Expenditure Statement
Amoun Ami
Particulars i Particulars e
1-Apr-2019 to 31-Mar-2020 1-Apr-2019 to 31-Mar-2020
|indirect Expenses Indirect Incomes

Conservancy & Maintenance Charges 19,757,121 Fees Received From M.Sc. Students 1,978,780
Contingency of VF 82,070 | Fees Received From PhD Scholars 231,500
Conveyance 4,465,770 | Miscellaneous Income 1,343,354
Expenses for M.Sc Students 4,922,823 | Interest on Fixed Deposits 3,069,108
Expenses for PhD Students 57,663 | Interest on TDR with Bank of Baroda 552,664
Laboratory Consumables 6,699,787 | Interest Received on Saving A/c 169,400
Library Expenses 7,139,019 | Overhead Exp. Recd. 493,800
Overhead Expenses 4,774,641
Repairs & Maintenance 5,503,890 |Excess of expenditure over income 127,420,455
Salary Alc 75,428,645
Advertisement Expenses 416,714
Depreciation on Fixed Assets 6,010,918

Total 136,259,061 Total 135,259,061

Subject to Our Report of Even Date
For B B C P And Associates e

N
(o
CA Sumit D. eiranj&\\o 12
Partenr "S'

M.No. 118450 7%

Place: Mumbai
Date: 14/12/2020

Chartered Accm:ntant Q P‘ND ASS %
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Balance Sheet
Amount Amount
iabixties 1-Apr-2019 to 31-Mar-2020 1-Apr-2019 to 31-Mar-2020
Capital Account Loans (Liability)
Grant Frin INSPIRE Faculty Award - Sanved Kolekar 495,997 | Bank OD Alc 16195792.80
Grant From INSPIRE Faculty Award for Tripti Bameta 465482 |  Advance From University of Mumbai -100000.00
Grant From INSPIRE Fellow - Gholam Wahid 521,800 |Fixed Assets
Grant Recd. Biotech Consortium of Dr. Avinash Kale 101,979 |  Fumniture 11,461,422
Grant Recd for Fedex Express Scholarship 426,656 | Laboratory Equipments 11,920,350
Grant Recd From DST Fro Neeraj and Sangita 535561 | Laboratory Equipments Under Project Grants 206,893
Grant Recd From Indo-Swedish Project for Ameeya 391,622 | Office Equipments 139,771 |
Grant Recd From INSA for Dr. Gopal Krishna 80,000 | Work in Progress 59,902,602 |
Grant Recd From INSPIRE Fellow - Plawan Das 104,950 | Computers & Softwares 3,370,403
Grant Recd From INSPIRE for Ishita Menta 507,390 | _ Library Books & Periodicals " 9,683,343 |
Grant Recd From INSPIRE for Siddhesh Ghag 137,060 Office Equipments 1,044,821
Grant Recd From J.C. Bose Fellow. for Dr.D.K. Palit 1,128,591
Grant Recd From J.C. Bose Fellowship for R.V. Hosur 264,879 |Investments
Grant Recd From J.C. Bose Fellowship for S.K. Apte 914,775 TDR with Bankof Baroda 12,952,_554'
Grant Recd. From LTMT 144,069 |Current Assets
Grant Recd. From NASI for P.C. Agrawal 29,349 | Closing Stock
Grant Recd From NASI - Gopal Krishna 464,914 Deposits (Asset) 2,338,467
Grant Recd From SERB 2018 - Sangita Bose 194,249 Loans & Advances (Asset) 14,585,314
Grant Recd From SERB for Sunita Patel 972,468
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 122,341 Cash-in-hand 107,908
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 2,749,005 | Bank Accounts 7,988,712
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 906 | Fixed Deposit 130,364
Grant Reced. From DST-INSPIRE for Saket Suman 60,934
Grant Rece From Inter University for Dr. Sujit Tand 95,000 |Excess of expenditure over income
Grant Received From DAE 373,600,000 Opening Balance 119,255,973
Grant Received From INSA for Saradha Natarajan 180,000 | Current Period 127,420,455
Grant Received From INSA for S. Kailash 86,944
Grant Received From INSPIRE for Sreemoyee Sarkar 1,272,584
Grant Received From ISRO for Bhooshan Paradkar 1,633,000
Grant Received From RRF for R. V. Hosur 1,000,000
Grant Received From SERB for Sangita Bose 645,701
Grant Received From UGC for Dr. Alpa Dashora 151,296
Gmt Recd From SERB - SPDF for Dr. Anuradha Nebhani 310,000
Mess Charges Received From Students 2019-20 1,464,057
Startup Grant Recd From UGC - Basir Ahmad 246,083
Startup Grant Recd From UGC for Ananda Hota 381,773
Startup Grant Recd. FromUGC Fro Uma Divakaran 592,953
Current Liabilities
Duties & Taxes - 782,170
Eamest Money Deposit 251,193
M.Sc. Students Refundable Deposit 1,283,500
Phd Scholars - Refundable Deposit 126,000
NPS Payable 3,688,004
Total 398,605,235 Total 398,605,235
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Director’s message

It is a great pleasure for me to present the
Annual report of UM-DAE Centre for Excellence in Basic
Sciences (UM-DAE CEBS) for the academic year 2019-
2020. The past academic year turned out to be another
eventful and successful year for UM-DAE CEBS, despite
unexpected and unprecedented challenges posed by the
COVID-19 pandemic at the peak of the academic

session. We were in an ambivalent situation. On the one hand, we were deeply

concerned about how to save the academic year of students and on the other hand
we were anxious about the health and well-being of everyone. We salute the
indomitable spirit of the CEBS team who surmounted these challenges with
confidence.

Although the Center was physically closed from the 1st nationwide lockdown,
all teaching, scientific and administrative activities were conducted through the
electronic medium. We could complete all the residual course work, conducted
exams and declared the results. While people were working from home, faculty
members could submit research proposals to various funding agencies and have
published about 40 research papers. Patents have been filed. Microwave plasma
chemical vapor deposition (MPCVD) facility for growing single crystal diamonds
has been installed, tested and validated in a private company in Surat. Several
webinars were attended/ delivered. Meetings were organized through e-mail/
various electronic platforms. During Mission Begin Again, the Center initiated its
activities in a phased manner following advisories issued by the Government from

time to time.

The academic programs of the Centre are seamlessly and efficiently navigated
by the Academic staff and visiting faculty invited from nearby institutions like,
BARC, TIFR, HBCSE, Departments of the University of Mumbai and affiliated
colleges. Being located on the University’s Kalina Campus, the Centre enjoys
symbiotic relationship strengthening each other’'s academic and research
activities/ potential.

Our Colloquia series, held on every Tuesday, has been very popular with
students and researchers. Such interactions are held in an informal and lively
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atmosphere. It was a great honour to have Dr. R. Chidambaram for the CEBS
Foundation Day lecture and Dr. R. K. Sinha for the National Science day lecture.

Students are the lifeline of the Centre. Students have participated in various
extracurricular activities ranging from sports, culture and of course science managed
by students” club. This 9t batch of students have passed out. Several students from
this batch and also from earlier batches have been selected for their doctoral

programmes in India and abroad in reputed research laboratories.

This report gives a glimpse of different activities of the Centre. We place on
record our sincere appreciation of the Publications Committee, academic and non-
academic staff of the Centre for their efforts in preparing this report. We look

forward to the continued growth of the Centre and fostering excellence in science.

Prof. Vimal K. Jain
Director, UM-DAE CEBS
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ANNUAL REPORT 2019-2020

1.  Governing Council and Academic Board

11  Governing Council

UM-DAE CEBS is managed by a Governing Council consisting of the following members:

Shri K. N. Vyas - Chairman

Secretary, Department of Atomic Energy and
Chairman, Atomic Energy Commission
Anushakti Bhavan, C. S. M. Marg

Mumbai - 400 001

Dr. Anil Kakodkar -- Member
Former Chairman,
Atomic Energy Commission

Dr. Ajit Kumar Mohanty - Member
Director

Bhabha Atomic Research Centre
Trombay, Mumbai - 400 085

Prof. Sandip Trivedi - Member
Tata Institute of Fundamental Research
Homi Bhabha Road, Mumbai - 400 005

Finance & Accounts Officer - Member
University of Mumbai
Fort Campus, Mumbai - 400 032

Ms. Richa Bagla - Member

Joint Secretary (Finance),

Department of Atomic Energy
Anushakti Bhavan, Mumbai - 400 001

Shri K.P. Balakrishnan - Non-member
Secretary

Registrar, UM-DAE CEBS

University of Mumbai

Kalina Campus, Mumbeai - 400 098

Dr. Suhas Pednekar - Co-Chairman
Vice - Chancellor

University of Mumbai

Fort Campus, Mumbai - 400 032

Dr. Vijay Khole - Member
Vice Chancellor Amity University
and Former Vice Chancellor, UoM

Prof. Subhasis Chaudhuri - Member
Director

Indian Institute of Technology, Bombay
Powai, Mumbai - 400 076

Dr. Ravindra Kulkarni - Member
Pro Vice Chancellor
University of Mumbai

Shri Sanjay Kumar - Member

Joint Secretary (A&A)

Department of Atomic Energy
Anushakti Bhavan, Mumbai - 400 001

Dr. Vimal K. Jain - Member Secretary
Director, UM-DAE CEBS

University of Mumbai

Kalina Campus, Mumbeai - 400 098
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1.2 Academic Board

The academic activities of the Centre are designed and overseen by the Academic Board of

UM-DAE CEBS:

Prof. J. P. Mittal - Chairperson

FNASc, FASc, FNA, FTWAS

Ex-DAE Raja Ramanna Fellow,

Former Director, C & I Group, BARC
Distinguished Professor, UM-DAE CEBS
University of Mumbai, Kalina Campus,
Mumbai - 400 098

Prof. S. M. Chitre - Member

FNASc, FASc, FNA, FTWAS

FRAS (Fellow of the Royal Astronomical
Society)

Distinguished Professor, UM-DAE CEBS
University of Mumbai

Kalina Campus, Mumbeai - 400 098

Prof. S. G. Dani - Member

FNASc, FASc, ENA, FTWAS
Distinguished Professor, UM-DAE CEBS
University of Mumbeai, Kalina Campus,
Mumbai - 400 098

Prof. Arvind Kumar - Member

FNASc

Formerly, Homi Bhabha Centre for Science
Education (HBCSE), V. N. Purav Marg
Mankhurd, Mumbai - 400 088

Prof. Dipan Kumar Ghosh - Member
Formerly, Indian Institute of Technology -
Bombay, Powai, Mumbai - 400 076

Prof. M. S. Raghunathan - Member
FNASc, FASc, FNA, FTWAS, FRS (UK)
Fellow of the American Mathematical
Society, Former IITB-Chair, Academic
Board, Indian Institute of Technology
Bombay, Powai, Mumbai - 400 076

Prof. R. V. Hosur - Member

FNASc, FASc, FNA, FTWAS

Raja Ramanna Fellow, UM-DAE CEBS
Former Senior Professor, Tata Institute of

Fundamental Research
Homi Bhabha Road, Mumbai - 400 005

Dr. S. K. Apte - Member

FNA, FASc, FNASc, FNAAS, FMASc
Ex-DAE Raja Ramanna Fellow

Former Director Bio-Medical Group
BARC, Trombay, Mumbai - 400 085
Distinguished Professor, UM-DAE CEBS
University of Mumbeai, Kalina Campus,
Mumbai - 400 098

Dr. Swapan Ghosh - Member

FNASc, FASc, FNA, FTWAS

Ex DAE Raja Ramanna Fellow
Distinguished Professor, UM-DAE CEBS
University of Mumbai, Mumbeai - 400 098

Prof. P. Dongre - Member

Department of Biotechnology
University of Mumbai, Kalina Campus,
Mumbai - 400 098
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Prof. Anil Karnik - Member
Department of Chemistry

University of Mumbeai, Kalina Campus,
Mumbeai - 400 098

Prof. Anuradha Mishra - Member
Department of Physics, University of
Mumbai, Kalina Campus,

Mumbeai - 400 098

Dr. K. Subramaniam - Member

Centre Director

Homi Bhabha Centre for Science Education
Tata Institute of Fundamental Research

V. N. Purav Marg, Mankhurd

Mumbeai - 400088

Dr. Smita Mahale -Member
FNASc, FNA

Director

National Institute for Research in
Reproductive Health (NIRRH)
Jehangir Merwanji Street

Parel, Mumbai - 400 012

Shri. K. P. Balakrishnan - Non-member
Secretary

Registrar, UM-DAE CEBS

University of Mumbai, Kalina Campus,
Mumbeai - 400 098

ANNUAL REPORT 2019-2020

Prof. A. K. Srivastava - Member
Department of Chemistry

University of Mumbeai, Kalina Campus,
Mumbeai - 400 098

Prof. B. N. Jagtap - Member

Former Director Chemistry Group, BARC
Department of Physics, Indian Institute of
Technology- Bombay, Mumbeai - 400 076

Dr. S. V. Chiplunkar - Member
Advanced Centre for Treatment Research
and Education in Cancer (ACTREC)

Tata Memorial Centre (TMC)

Sector-22, Kharghar

Navi Mumbeai, 410 210

Dr. Vimal K. Jain - Member Secretary
FNASc, FRSC

Director

UM-DAE CEBS

University of Mumbeai, Kalina Campus,
Mumbeai - 400 098
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2. Academic Programme

21  Five Year Integrated M. Sc. Programme

The five-year integrated course that merges two degrees and a single degree is awarded as a
whole after the completion of course. M. Sc. Integrated course is a five-year course that a
student can pursue after completion of class 12th. M. Sc. Integrated course is equivalent to
(B. Sc. + M. Sc.) course. Master’s programme at CEBS consists of Physics, Chemistry, Biology
and Mathematics. CEBS is a good mix of theoretical and experimental components, starting
from the basics to very high level of cutting-edge science. It is a credit-based semester
system with the following structure:

Spring Semester: August 1 - November 30
Autumn Semester: January 1 - April 30

Semester Projects

December and May-July are the vacation months for the students to do their semester
projects in some of the most prestigious laboratories in India and abroad. The rise in global
competition has prompted these reputed organizations to devise strategies to have a
talented and innovative workforce to gain a competitive edge. CEBS encourages its students
to gain experience from the guidance of eminent researchers and to undertake research
projects and work in most prestigious laboratories such as BARC, TIFR and abroad to
execute scientific experiments. One course each in the 7th semester and 8th semester and the
whole of 9th semester along with the preceding and following vacation times are devoted to
research projects and students do their projects in these reputed laboratories in India and
abroad under the guidance of the eminent researchers.

There are four schools at the Centre. Each school offers research and teaching in various

areas:

School of Biological Sciences

The School of Biological Sciences follows the mandate defined by the Governing Council of
CEBS and primarily teaches various fields of Modern Biology (both basic and advanced) to
students pursuing integrated Master's degree in Basic Biology. It offers courses including,
but not limited to, introduction to biology, introduction to biomolecules, biochemistry, cell
biology, molecular biology, genetics, animal physiology, plant physiology, developmental
biology, microbiology, neurobiology, cancer biology, and immunology. These theory
courses go hand-in-hand with advanced practical laboratory sessions so students can

experience what they learn first-hand. This year, three students have been awarded with
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CSIR-NET Fellowship and one student with the prestigious Khorana Scholarship. M.Sc. pass
out students get enrolled for their Ph.D. in premiere research institutes in India and around
the globe. Ph.D. programme was formally introduced in 2019 and presently eight students
are pursuing their research in frontier areas of biology. Two PhD scholars bagged the
prestigious TATA fellowship. The School has a rich blend of Core and experienced Visiting
Faculty for teaching. The School of Biological Sciences strives to offer a rich scientific
environment to students allowing them the opportunity to carve their careers, be it in
industry or academics. Current research of core faculty includes mapping of the central pair
in cilia, strategic design of therapeutic formulations against breast cancer; deciphering the
molecular underpinnings of the epigenetics of cancer, combating the emerging threat of
antibiotic resistance caused by bacterial biofilms using novel compounds and understanding
molecular cross-talk in Fusarium-Banana pathosystem. The School believes in actively
pursuing knowledge creation and its dissemination. Combined efforts put together by the
members of the School often through collaborations and complementary expertise among
themselves and with national and international scientists helps in solving key problems of

biology.

School of Chemical Sciences

School of Chemical Sciences offers a rich combination of basic and advanced courses such as
structure & bonding, chemical thermodynamics, organic chemistry, inorganic chemistry,
spectroscopic techniques, physical chemistry, quantum chemistry, analytical chemistry,
group theory and applications, nuclear chemistry, photochemistry, organometallic
chemistry, bioinorganic chemistry, macro- and supra-molecular chemistry, computational
chemistry, lasers and its applications, etc. for UG-PG and Ph.D. programs. Many of these
theory courses are accompanied by courses that offer hands-on experience in laboratories.
The school offers a Ph.D. program in areas such as development of materials for organic
electronics and biological applications; catalysis; synthetic organometallic chemistry;
theoretical and computational chemistry; investigations on drug-protein interactions,
biophysical chemistry, development of ultra-high-resolution NMR methods, etc. The School
has a rich and diverse mix of core and visiting faculty to provide the highest quality of
academic guidance. The faculty members of the School have several ongoing research
collaborations with institutes of repute, both in India and abroad. Students are constantly
encouraged to do research from the first year. By offering a rich blend of theory and
experiments, the School of Chemical Sciences encourages students to build their career in the

wonderful world of chemistry.

School of Mathematical Sciences

The School of Mathematical Sciences offers regular courses on basic mathematics, abstract
and linear algebra, real analysis, number theory, discrete mathematics, complex analysis,
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field theory, topology, graph theory, numerical methods, differential equations, probability
theory, functional analysis, commutative algebra, differential geometry, partial differential
equations, differential topology, computational mathematics, algebraic number theory and
elective courses like advanced commutative algebra and financial mathematics. It also offers

project work on recent areas of mathematics.

The faculties of mathematics are working on frontier research areas of algebraic
geometry and commutative algebra, Serre’s modularity conjectures, functoriality and the
inverse Galois problem, algebraic topology, Stiefel manifolds and rational homotopy type of
function spaces. The School has a small core faculty and distinguished academicians of
international repute. Visiting and Adjunct faculty coming from proximate research
institutions contribute immensely to the teaching program.

School of Physical Sciences

School of Physical Sciences is a vibrant group of young and experienced researchers and it
has a good mixture of theoretical, computational and experimental physicists from diverse
research areas ranging from nuclear physics, condensed matter physics, optical sciences,
plasma physics, accelerator science, astronomy, astrophysics and mathematical physics.
Since teaching blended with research is the core vision of CEBS, it is the endeavor of faculty
members to establish labs and research facilities that can not only be useful for state-of-the
art research but also offer a hands-on-learning experience.

Specific research interests of faculty members are in topical areas such as semi-
classical approach to nuclear structure, studies of rigged Hilbert spaces and their
applications in the nuclear decay, manifestation of nonlocality in the low energy nuclear
reactions, spectroscopy of the heaviest nuclei, exotic nuclear shapes, novel symmetries,
isomeric states in nuclei, electronic properties of superconducting and magnetic thin films,
nanostructures and nanocomposites using transport based spectroscopic methods,
plasmonics and synthesis, processing and optoelectronic applications of carbon nanotube,
graphene, and single crystal diamonds, laser-plasma physics and laser-plasma acceleration,
high-intensity/ ultrafast/relativistic laser-matter interaction science, optical sciences,
accelerators, beam physics and advanced accelerator concepts, plasma astrophysics, solar
physics, experimental high energy astrophysics, X-ray astronomy studies with balloons,
rockets and satellites, multi-wavelength (UV, optical, IR, radio) observational investigation

of black hole-galaxy co-evolution in the cosmic web, General Relativity and Cosmology.
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2.2  Ph.D. Programme

Ph.D. program was formally introduced in 2019; two batches of Ph.D. students have been
admitted to this program. CEBS offers doctoral research programs for highly motivated
students looking to pursue a career in Science. Students interested in pursuing Ph.D. at
CEBS should have cleared GATE/CSIR-UGC NET/ qualification. Besides institute
fellowships there are endowment scholarships also. Interested students apply against the
advertisement for admission to the Ph.D. program at CEBS. In addition to ongoing research
work in thrust area, CEBS faculty collaborates with scientists in other organizations like
BARC, TIFR, ACTREC, IIT-B which allow them to have access to major instrumental
facilities for their research programs.

2.3  CEBS Faculty Involved in Teaching Activity for Academic Year 2019-

2020
School of Biological Sciences

C
Cz:;zse Name of the Course Name of the Faculty Affiliation
B 401 Molecular Biology
B 604 Microbiology
B-302 Cell Biology-1 Prof. S. K. Apte UM-DAE CEBS
B-502 Cell Biology-II

BPr 801 Biology Project

BE 1002 Advance Technology in Biology
BL 401 Biology Laboratory
BL 501 Biology Laboratory

BPr 701 Biology Project )
Prof. Jacinta D’Souza UM-DAE CEBS

B 101 Biology I
B 201 Biology II
BEL 1001 | Advance Technology in Biology
(Practicals)
B 302 Cell Biology-I
B 502 Cell Biology-II
BL 601 Biology Laboratory
B 602 Animal Physiology Dr. Manu Lopus UM-DAE CEBS

BE 1002 Advance Technology in Biology
BPR 701 Biology Project
BPr 801 Biology Project

BL 401 Biology Laboratory

] Dr. V. L. Sirisha UM-DAE CEBS
B 603 Plant Physiology
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BC 301 Biochemistry-I
BL 301 Biology Laboratory
BL 601 Biology Laboratory
BPR 701 Biology Project
BPr 801 Biology Project
BL 101 Biology Laboratory
BL 201 Biology Laboratory
B 704 Imaging technology in Biology
research
BLGOL | Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
BE 1002 Advance Technology in Biology
BEL 1001 | Advance Technology in Biology
(Practicals)
BPR 701 Biology Project
BPr 801 Biology Project
B 701 Biotechnology - I
BL 601 Biology Laboratory
BL 801 Biology Laboratory
b 804 Biotechnology ~ Il Dr. Siddhesh Ghag | UM-DAE CEBS
BT 101 Biology Tutorials
BT 201 Biology Tutorials
BPR 701 Biology Project
BPr 801 Biology Project
School of Chemical Sciences

Course Code | Name of the Course Name of the Faculty Affiliation
C703 Organometallic & Bio- Prof. V. K. Jain UM-DAE

Inorganic Chemistry CEBS
CPr 701 Reading Project
CE 1002 Advanced Topics in Prof. J. P. Mittal UM-DAE

Chemistry CEBS
Cc101 Chemistry-I Prof. Swapan K. Ghosh UM-DAE
C201 Chemistry-II CEBS
C 402 Physical Chemistry-1
C 403 Quantum Chemistry-1
C 602 Group Theory
C502 Quantum Chemistry-2
Cc702 Molecular Thermodynamics
CB 501 Analytical Chemistry Dr. Neeraj Agarwal UM-DAE
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CB 503 Inorganic Chemistry-2 CEBS
CL 101 Chemistry Laboratory-1
CPr 701 Reading project (2)
C401 Spectroscopy-1
C603 Inorganic Chemistry-II1
CL 201 Chemistry Laboratory-1
CPr 801 Reading project (1)
C303 Inorganic Chemistry-1 Dr. Sinjan Choudhary UM-DAE
CL 301 Chemistry Laboratory-3 CEBS
CB 501 Analytical Chemistry
C201 Chemistry -2
C601 Biophysical Chemistry
CL 601 Chemistry Laboratory-6
CL 801 Advanced Chemistry
Laboratory-2
CB-301 Mathematics for Chemistry | Prof. R. V. Hosur UM-DAE
and Biology CEBS
CE801/CE | Advanced NMR
1003 spectroscopy
CB-301 Mathematics for Chemistry | Dr. Veera Mohana Rao UM-DAE
and Biology CEBS
CE 801/CE Advanced NMR
1003 spectroscopy
CB 302 Organic Chemistry-1 Dr. Mahendra Patil UM-DAE
C404 Organic Chemistry-2 CEBS
C504 Spectroscopy-2
CL701 Advanced Chemistry
Laboratory-1
Co604 Organic Chemistry-3
CL 401 Chemistry Laboratory-4
CB 302 Organic Chemistry-1 Dr. Avinash Kale UM-DAE
C504 Spectroscopy-2 CEBS
CL 501 Chemistry Laboratory-5
C404 Organic Chemistry-2
C601 Biophysical Chemistry
CL 801 Advanced Chemistry
Laboratory-2
CL 301 Chemistry Laboratory-3 Dr. Sunita Patel UM-DAE
GL 401 Computational Laboratory CEBS
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Chemistry Laboratory-6

CL 601
C 401 (CB) Spectroscopy-1 Dr. D. K. Palit UM-DAE
CE 701 Photo Chemistry CEBS
School of Mathematical Sciences
Course | Name of the Course Name of the Faculty Affiliation
Code
M 101 Mathematics I Prof. M. S. Raghunathan | UM-DAE
M 201 Mathematics II CEBS
M 503 Topology I Prof. S. G. Dani UM-DAE
M 604 Probability Theory CEBS
M 504 Graph Theory Dr. Swagata Sarkar UM-DAE
M 401 Analysis 11 CEBS
M 702 Commutative Algebra Prof. Balwant Singh UM-DAE
ME 1001 | Advanced Commutative Algebra CEBS
M 704 Differential Geometry and Prof. Ameeya Bhagwat UM-DAE
Applications CEBS
M 801 Partial Differential Equations
M 100 Remedial Mathematics I Dr. Vinita Navalkar UM-DAE
CEBS
M 200 Remedial Mathematics II Dr. Veera Mohan Rao UM-DAE
and Prof. R. Hosur CEBS
School of Physical Sciences
Course | Name of the Course Name of the Faculty Affiliation
Code
PM301 Classical Mechanics - 1 Dr. Bhooshan Paradkar | UM-DAE
P701 Fluid Mechanics CEBS
P403 Classical Mechanics - 2
P801 Astronomy & Astrophysics Dr. Ananda Hota UM-DAE
CEBS
PL101 Physics Laboratory - 1 Dr. Padmnabh Rai UM-DAE
PL202 Physics Laboratory - 2 CEBS
P303 Electromagnetism - 1
P602 Condensed Matter Physics-2
PPr701 | Reading Project-1
PPr 801 | Reading Project-2
PL101 Physics Laboratory - 1 Prof. R. Nagarajan UM-DAE
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PL301 Physics Laboratory - 3 CEBS

PL501 Physics Laboratory - 5

PL101 Physics Laboratory - 1 Prof. Manohar Nyayate | UM-DAE

PL401 Physics Laboratory - 4 CEBS

PL301 Physics Laboratory - 3 Dr. P. Brijesh UM-DAE
CEBS

P503 Statistical Physics - 1 Prof. S.S. Jha UM-DAE
CEBS

PL701 Advanced Physics Lab - 1 Prof. Sujit Tandel UM-DAE

P601 Nuclear Physics CEBS

P601 Nuclear Physics Prof. S. Kailas UM-DAE
CEBS

P604 Mathematical Physics - 3 Dr. Ameeya Bhagwat UM-DAE
CEBS

P703 Statistical Physics - 2 Prof. Vijay Singh UM-DAE

P201 Physics - 2 CEBS

P501 Electromagnetism - 2 Dr. Sanved Kolekar UM-DAE

P604 Mathematical Physics - 3 CEBS

PE1004 | General Relativity and

Cosmology

P304 Waves Oscillations & Optics Dr. Sangita Bose UM-DAE

PL701 Advanced Physics Lab -1 CEBS

P804 Condensed Matter Physics 2

P701 Fluid Mechanics Prof. S. M. Chitre UM-DAE
CEBS

General Subjects

Course | Name of the Course Name of the Faculty Affiliation

Code

GL 301 | Applied Electronic Laboratory Prof. R. Nagarajan UM-DAE
CEBS

H 501 Humanities Social Sciences Dr.R. Y. Agarkar UM-DAE

HE1001 | Positive Psychology CEBS
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24  Visiting Faculty Involved in Teaching Activity and Project Work for
Academic Year 2019-2020
School of Biological Sciences
C
Co:rse Name of the Course Name of the Faculty Affiliation
ode
B301 Biochemistry I ) ) Ex - University
. . Dr. S. Sivakami .
CB402 Biochemistry II of Mumbai
BL301 Biology Laborat
1ology abota o.ry o Dr. Ishita Mehta Freelance
BE1002 | Advanced Techniques in Biology
B401 Molecular Biology Dr. Aparna Kotekar Freelance
B402 Biostatistics Prof. G. K. Rao Ex-CIFE
CB402 Biochemistry II Dr. Mahesh BARC, Mumbai
Subramanium
B501 Genetics
B604 Microbiology Mandar Karkhanis Freelance
BE1007 | Advanced Genetics
B503 Biodiversity Dr. Aditya Akerkar Thakur College
B503 Biodiversity Dr. Sushil Shinde Thakur College
BL501 Biology Laboratory )
) Dr. Champakali Ayyub | Ex-TIFR
BE1007 | Advanced Genetics
B601 Immunology I )
Dr. Vainav Patel NIRRH
B702 Immunology II
B602 Animal Physiology St. Xaviers
i Dr. Bhaskar Saha
B703 Developmental Biology College
. . St. Xaviers
B703 Developmental Biology Dr. Radhika Tendulkar
College
B603 Plant Physiology Dr. Ashish Srivastava | BARC, Mumbeai
B604 Microbiology Dr. Jayant Bandekar Ex-BARC
Imaging technology in biological
B704 aging fecinology M P08 | pr. Shatarupa Sinha | IIT-B
research
BL701 Biology Laborat Haffki
© Ogy' aporatory Dr Nabila Sarothia 2 i e
B802 Neurobiology Institute
BL701 Biology Laboratory Dr Seema Shirolikar TIFR
) Dr. Sandeepan Haffkine
B801 Virology i )
Mukherjee Institute
B801 Virology Dr. Prerna Charan NII
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B802 Neurobiology Dr. Fatema Freelance
Bhinderwala

B803 Bioinformatics Dr. Shradha Khater IIT-B

B804 Biotechnology II Dr. Richa Singh SIES

BL801 Biology Laboratory Sidra Yaqoob Sophia College

BE1004 | Cancer Biology Dr. G. B. Maru ACTREC

BE1007 | Advanced Genetics Dr. Kirti Gupta TIFR

BE1010 Radiation Biology Dr. Amit Kunwar BARC, Mumbai

BE1010 | Radiation Biology Dr. Santosh K. Sandur | BARC, Mumbai

School of Chemical Sciences

Course | Name of the Course Name of the Faculty Affiliation

Code

C101 Chemistry-I Dr. Alok Samanta BARC, Mumbai

C 403 Quantum Chemistry-1

Cc702 Molecular Thermodynamics

C 602 Group Theory

C303 Inorganic Chemistry-1 Dr. G. Kedarnath BARC, Mumbai

CL701 | Advanced Chemistry Lab-1 Dr. Dally Davis BARC Mumbai

CB501 | Analytical Chemistry Dr. Ashis Satpati BARC, Mumbai

C503 Inorganic Chemistry-II Dr. S. Kannan BARC, Mumbai

C603 Inorganic Chemistry-II1

Co604 Organic Chemistry-III Dr. Gomati Sridhar KVS Menon
College,
Mumbeai

C 605 Nuclear Chemistry Dr. Kathi Sudarsanan BARC, Mumbai

C 605 Nuclear Chemistry Dr. Rahul Tripathi BARC, Mumbai

C703 Organometallic & Bio-Inorganic Prof. S. Mazumder TIFR, Mumbai

Chemistry

C704 Physical Organic Chemistry Dr. Sunil K. Ghosh BARC, Mumbai

CE Advanced topics in Chemistry

1002

C801 Chemistry of Materials Dr. C G S Pillai Formerly with
BARC, Mumbai

C801 Chemistry of Materials Dr. Sandeep Nigam BARC, Mumbai

CE Nanoscience and Nanotechnology

1001

CE Nanoscience and Nanotechnology | Dr. V. Sudarsan BARC, Mumbai
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1001
C 803 Computational Chemistry Dr. C. N. Patra BARC, Mumbai
CE Advanced topics in Chemistry Dr. S. N. Achary BARC, Mumbai
1002
School of Physical Sciences
C
Cozrse Name of the Course Name of the Faculty Affiliation
ode
P101 Physics - 1 BARC,
ysms‘ Dr. Sudhir Jain .
PE1003 Dynamical Systems Mumbai
P302 Mathematical Physics - 1 . Ex TIFR,
. ] Prof. Ashok K Raina )
P401 Mathematical Physics - 2 Mumbai
. . . HBCSE,
P404 Optics and Special Relativity Dr. Anwesh Mazumdar i
Mumbeai
P402 Quantum Mechanics - 1 . Ex IIT-B,
) Prof. Dipan K. Ghosh :
P502 Quantum Mechanics - 2 Mumbai
P603 Atomic and Molecular Physics Prof. Lokesh Tribedi TIFR
P603 Atomic and Molecular Physics Dr. Aparna Shastri BARC
P702 Quantum Mechanics - History )
) . Prof. Arvind Kumar Ex HBCSE
H401 and Philosophy of Science
P704 Classical Electrodynamics Prof. G. Ravikumar BARC
P803 Computational Physics Dr. Nilay Bhatt BARC
) ) Dr. Sunder
P803 Computational Physics BARC
Sahayanathan
) . . University of
P805 Particle Physics Prof. Anuradha Misra :
Mumbeai
Mithibai
PE1006 Advanced Electronics Dr. Karthik Subbu College,
Mumbai
PE1013 Quantum Optics Prof. G Ravindrakumar | TIFR
Mithibai
PL301 Physics Laboratory - 3 Dr. Tushima Basak College,
Mumbai
Statistical and Computational )
PL403 . Dr. Aniket Sule HBCSE
Techniques
Statistical and Computational
PL403 ) Dr. K. Durgaprasad HBCSE
Techniques
PL502 Numerical Methods Prof. H. M. Antia TIFR
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Dr. Manojendu

PL801 Advanced Physics Lab - 2 IUCAA, Pune
Choudhury
Ruparel
PL801 Advanced Physics Lab - 2 Dr. Sumedh Sawant College,
Mumbai
School of Mathematical Sciences
gzzzse Name of the Course Name of the Faculty Affiliation
M301 Foundations MG Nadkarni Ex-UoM
M302 Analysis 1 Dhvanita Rao Ex-Mithibai
M402 Algebra II (Linear Algebra)
M303 Algebra I Mangala Gurjar Ex-St Xavier's
M403 Topology I
M304 Elementary Number Theory
M603 Differential Eqns & Spl Fns Jyotsana Dani Ex-UoM
M501 Analysis III Mahadeo Bakre Ex-UoM
M601 Analysis IV (Fourier Analysis)
M502 Algebra III Anuradha Nebhani Ex-CEBS
M404 Discrete Mathematics
M405 Complex Analysis
M701 Functional Analysis Akshay Rane ICT
M602 Algebra IV (Rings & Modules) Cowsik R C Ex-UoM
M703 Algebraic Topology
M802 Algebraic Number Theory Parvati Shastri Ex-UoM
M803 Differential Topology A R Shastri Ex-IITB
M804 Computational Mathematics Ajit Kumar ICT
General Subjects
gzzzse Name of the Course Name of the Faculty Affiliation
GL 101 Computer Basics Dr. Pritesh Ranadive HBCSE
. . . Vartak College,
GL 301 Applied Electronic Laboratory | Dr. P. Shashidharan )
Mumbai
Mithibhai
GL 301 Applied Electronic Laboratory | Dr. Karthik Subbu College,
Mumbai
GL 301 Applied Electronic Laboratory | Dr. Wendrich Soares Vedanta
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College,
Mumbai
H 101 Communication Skills ) Ex University
. Prof. Nilufer Bharucha .
H 301 World Literature of Mumbai
o . Ex University
H 101 Communication Skills . )
) Prof. Sridhar Rajeswaran | of Kutchh,
H 301 World Literature .
Bhuj
History and Philosophy of )
H 401 ) Prof. Arvind Kumar Ex HBCSE
Science
H 501 Positive Psychology
Dr. R. Y. Agarkar Ex TIFR
HE1001 Mental Health and Psychology
H 502 Environmental Science Prof. I. V. Saradhi BARC
H 502 Environmental Science Dr. Aditi Chakravarty BARC
H 502 Environmental Science Dr. Manish Joshi BARC
Ethics of Sciences and .
H 601 Prof. G. Nagarjuna HBCSE

Intellectual Property Rights

External Project Guides:

Sl e

PN

Subhajit Mazumdar (TIFR) for Shubham Gupta (Physics) X-SEM
Sanjit Mitra (IUCAA Pune) for Apurva Singh (Physics) IX-SEM
Prof. Manoj Gopalakrishnan for

Sarthak Mathur (7th and VIII Semesters);

Shashank Tiwari (7th and VIII Semesters)

Prof. P. Vellaisamy for Saptarshi Mondal (7th Sem)
Prof. Sanjeevani Gharge for guided Gokul Krishna G.S. - (7th Semester)
Prof. Pradipta Maji for Arindam Ghosh (9th semester)
Prof. S.M. Srivastava for Chanderpal C. (9th semester)
Dr. Shankar Ghosh (TIFR) for Rishabh Nain (9th semester)
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School of Biological Sciences

Name of Faculty Designation Field of Specialization

Prof. Jacinta S. D’Souza | Professor Protein-Protein Interactions,
Chlamydomonas stress physiology,
Flagellar Biology

Dr. Manu Lopus Reader Targeted elimination of cancer

cells using nanomedicine,
mechanism of action of ayurvedic
drugs and natural products in
cancer cells

Dr. V. L. Sirisha

Assistant Professor

Plant Metabolism, Stress
Physiology, Molecular Biology and
Metabolic Engineering

School of Chemical Sciences

Prof. V. K. Jain

Director

Organometallic chemistry

Dr. Neeraj Agarwal

Associate Professor

Material chemistry; Photo-Voltaic;
and Biological applications

Dr. Avinash Kale

Reader

Protein X-ray crystallography;
Small Angle X-ray Scattering
(SAXS); Protein NMR; Actin
regulation; Mosquito borne

diseases; Venom regulation

Dr. Mahendra Patil

Reader

Computational organic chemistry;
Enatio-selective organic synthesis;
and Transition metal catalysis

Dr. Sinjan Choudhary

Assistant Professor

Understanding interactions in
biologically important systems,
Micelles mediated drug delivery,
Inhibition of fibrillation of alpha-
synuclein and its mutants by
natural products

School of Mathematical Sciences

Dr. Swagata Sarkar

‘ Assistant Professor

‘ Algebraic Topology

School of Physical Sciences

Dr. Ameeya Bhagwat

‘ Associate Professor

| Microscopic-Macroscopic
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calculations of nuclear masses,
Structure and reaction properties
of loosely bound nuclei

Dr. Sangita Bose

Associate Professor

Electronic properties of
superconducting and magnetic
thin films, nanostructures and
nanocomposites using transport

based spectroscopic methods

Dr. Padmnabh Rai

Reader

Synthesis and Plasmonic-
Optoelectronic Applications of
Carbon Nanotube, Graphene, and
Single Crystal Diamond

Dr. Bhooshan Paradkar

Assistant Professor

Plasma Physics, Laser-matter
interaction at relativistic

intensities, Advanced Accelerator

concepts

3.2 Distinguished Professors and Senior Scientists

School of Biological Sciences

Dr. S. K. Apte Distinguished Professor | Molecular Biology, Cell Biology,
Biochemistry, Microbiology,
Biotechnology
School of Chemical Sciences

Dr. Swapan Ghosh

Distinguished Professor

Theoretical Chemistry,
Computational Molecular & Materials
Science, Soft Condensed Matter

Physics

Dr. J. P. Mittal

Distinguished Professor

Photochemistry and Chemical
Dynamics

Dr. D. K. Palit

Emeritus Professor

Radiation and Photochemistry,
Ultrafast Spectroscopy and Chemical
Reaction Dynamics

Prof. R. V. Hosur

Raja Ramanna Fellow

Biophysical Chemistry, molecular
Biophysics

Dr. K. I. Priyadarshni

Raja Ramanna Fellow

Bio-inorganic and Organometallic

School of Mathematical Sciences

Prof. S. G. Dani

Distinguished Professor

Lie Groups and Ergodic Theory
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Prof. M. Raghunathan

Distinguished Professor

Lie Groups and Algebraic Groups

Prof. Balwant Singh

Emeritus Professor

Algebraic Geometry and

Commutative Algebra

School of Physical Sciences

Prof. S. M. Chitre

Distinguished Professor

Solar Physics, Physics and
Astrophysics of Collapsed Objects
and Gravitational Lensing

Prof. R. Nagarajan

Emeritus Professor

Experimental Condensed Matter
Physics - Superconductivity,

Magnetism, and Valence Fluctuation

Prof. Manohar

Emeritus Professor

Experimental Condensed Matter

Tata Institute of
Fundamental Research

Nyayate Physics - Magnetism of rare earth
inter-metallic and Nuclear
spectroscopy

Prof. S.S. Jha Former Director Condensed matter theory

3.3  Faculty Hosted by CEBS

School of Biological

Sciences

Dr. Subhojit Sen

Ramalingaswami Fellow

Molecular Epigenetic Screens,
Cancer, Chromatin and
Nucleosome Biology, ChIP and
GWAS, Genomics and
Transcriptomics, Molecular
Biology

Dr. Siddhesh Ghag

DST Inspire Faculty

Plant-pathogen interactions,
Fungal virulence, Plant disease
resistance and control of plant
diseases

School of Chemical Sciences

Dr. Sunita Patel

DST-Women Scient

Bio-physical Chemistry

School of Mathematical Sciences

Prof. S. Natarajan

’ INSA Senior Scientist

‘ Number theory

School of Physical Sciences

Dr. Sujit Tandel

Associate Professor (UGC
FRP)

Spectroscopy of the heaviest

nuclei, Exotic nuclear shapes,
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Novel symmetries, Isomeric states
in nuclei
Dr. Ananda Hota Assistant Professor (UGC | Multi-wavelength (UV, optical, IR,
FRP) radio) observational investigation
of black hole-galaxy co-evolution
in the cosmic web
Dr. Sreemoyee Sarkar | DST Inspire Faculty High energy nuclear and particle
physics
Dr. Gopal Krishna INSA Senior Scientist
Dr. S. Kailas INSA Senior Scientist

3.4 Faculty on Contractual Basis

School of Physical Sciences

Dr. Sanved Kolekar Assistant Professor Gravitation, Black hole Physics,
Quantum field theory in curved
spacetime, relativistic quantum

information.

Dr. P. Brijesh Assistant Professor Laser-Plasma Physics, High-
Intensity / Ultrafast Laser-Matter
Interactions, Accelerators and

Beam Physics, Optical Sciences
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4. Administration

Academic administrationis responsible for the maintenance and supervision of the
institution and separate from the faculty or academics, although some personnel may have
joint responsibilities. Some type of separate administrative structure exists at almost
all academic institutions. Fewer institutions are governed by employees who are also
involved in academic or scholarly work. Many senior administrators are academics who
have advanced degrees and no longer teach or conduct research. The designation and names

of staff are given below:

Director Dr. Vimal K. Jain
Registrar Mr. K. P. Balakrishnan
Wardens Dr. Mahendra Patil (Boys)

Ms. Swati Kolekar (Girls)
Dr. P. Brijesh -Co-warden (Boys)
Dr. V. L. Sirisha - Co-warden (Girls)

Senior staff Dr. Jayant Kayarkar (OSD - Administration)

Mr. P.A. Suresh Wariyar (PR & Students Matters)
Mr. Deepak P Hate (Purchase)

Mr. B. P. Srivastava (Site-Supervisor)

Ms. Nafisa Colombowala (Office Assistant)

Office Superintendent Ms. Swati V. Kolekar (Admin)
Ms. Vaishali M. Kedar (Admin)
Ms. Rupali Shringare (Finance)
Ms. Neha Dandekar (Finance)

Assistants Ms. Veena Naik (Purchase & Store)

Mr. Maharajan Thevar (Infrastructure)

Ms. Jyoti Pandya (Secretary-Academic Office)
Mr. Shankar Kadam (Office Assistant)

Mr. Rahul Sawant (Hostel Assistant-Boys)
Mr. Mahesh Dhondkar (Office Assistant)

Systems Assistant Mr. Prashant Gurav
Technical Supervisor Mr. Tushar Bandkar
Library Attendant Mr. Amit Shetkar
Office Attendant Mr. Maruti Khot

Mzr. Bhushan Deshpande
Medical Advisor Dr. Rajendra Agarkar
Legal Consultant Adyv. Saurabh Pakale
Scientific Assistants Mr. Kanak Gawde (Biology)

Ms. Sonali Shiriskar (Chemistry)
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Mr. Ajayweer Gautam (Biology)

Project Associate Ms. Marilyn Sequeira (Biology)

Laboratory Attendants Mr. Ram M. Soure (Physics)

Mr. Dinesh B. Desai (Physics)

Mr. Santosh Sood (Biology)

Ms. Rupesh Kamtekar (Chemistry)

Mr. Abhay Bakalkar (Physics & Computer)
Mr. Harish Hira Singh (Biology)

Mr. Abhijit Ghag (Chemistry)

Mr. Sandesh Kolambe (Chemistry)
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5. Students
5.1 Student Intake

National Entrance Screening Test (NEST)is a compulsory test for students seeking
admission to National Institute of Science Education and Research (NISER) Bhubaneswar
and University of Mumbai - Department of Atomic Energy Centre for Excellence in Basic
Sciences (UM-DAE CEBS), Mumbai. Both NISER and UM-DAE CEBS were set up by
Department of Atomic Energy, Government of India as Autonomous Institutes in 2007.
Their mandate is to train scientific manpower for carrying out cutting edge scientific
research and for providing input to scientific programmes of Department of Atomic Energy
and other applied science institutions in the country. NISER and CEBS are residential
institutes equipped with state of art teaching and research laboratories, modern
computational facilities, computer centres and excellent libraries.

The NEST is a compulsory test for admission to the five-year Integrated M. Sc.
programme in Biology, Chemistry, Mathematics and Physics, at NISER, Bhubaneswar and
UM-DAE CEBS, Mumbai. Since 2018, NEST is conducted online. The NEST is jointly
conducted by NISER and CEBS alternately every year. Admission to the two institutes is
governed by the reservation policy of the central government. The NEST is conducted at
more than 120 centers located in 90 cities across India. Besides intake through NEST, from
2018 onwards, students through KVPY (11 Nos) stream and Olympiad medalist (3 Nos) are
also admitted to CEBS for integrated M.Sc. programme.

The question paper of NEST consists of 5 (five) sections of objective (MCQ) type
questions. Section 1 is the general section and of 30 marks. There is no negative marking in
the general section. Sections 2 through 5 are of 50 marks each and contain subject specific
questions from Biology, Chemistry, Mathematics and Physics. The merit list for both the
institutes is prepared with best 3 scores of the subject sections (in addition to the general
section). In the subject sections, for certain questions there is negative marking for incorrect
answers. Some questions may have one or more correct answers for which marks can only

be earned by marking all correct answers and no wrong answer.

5.2 National Entrance Screening Test (NEST)

Year No. of Students No. of Students No. of students No. of students
enrolled for the appeared for the | admitted in CEBS remained in
NEST NEST Semester I
2007 5,600 3,300 21 19
2008 8,200 7,000 20 11
2009 14,105 12,036 25 21

119




UM-DAE CEBS

ANNUAL REPORT 2019-2020

feses R o

2010 16,686 9,453 30 25

2011 14,500 9,691 35 28

2012 15,099 10,775 35 34

2013 24,543 19,436 35 23

2014 45,519 29,645 35 33

2015 46,615 31,076 45 40

2016 54,511 37,662 47 39

2017 68,458 49,870 47 38

2018 67,578 44,058 47 33

2019 53,450 37,510 63 47

5.3 Students Admitted in Academic Year 2019-2020

S. Roll No | Student’s Name Gender | Category State of NEST

No. Origin Rank
1 0191301 | Aditi Singh F General Rajasthan 138
2 | 0191302 | Aditya Tripathi M General Uttar Pradesh | 126
3 0191303 | Advaith R. Nair M General Kerala 323
4 | 0191304 | Akash Deep M General Uttar Pradesh | 262
5 0191305 | Akshat Sharma M General Uttar Pradesh | 251
6 | 0191306 | Ananya Sachdev F General Delhi 295
7 10191307 | Aniruddha Haldar M SC West Bengal 1834
8 | 0191308 | Ankit Anand M OBC Delhi 258
9 10191309 | Anshuman Mishra M General Bihar 309
10 | 0191310 | Arnab Chowhan M General Tripura 209
11 | 0191311 | Ashashree Sahoo F General Odisha 538
12 | 0191312 | Ashwini Babu F OBC Kerala 591
13 | 0191313 | Athira C.A. F OBC Kerala 1515
14 | 0191314 | Ayush Kumar Seth M SC Odisha 2275
15 | 0191315 | Ayush Padhan M General Odisha
16 | 0191316 | B. E. Vardhamann M General Karnataka
17 | 0191317 | Bipasha Dehariya F sC Odisha 2232
18 | 0191318 | Dhruv Yadav M OBC Rajasthan 836
19 | 0191319 | Divyanshu K. M SC Rajasthan 2249
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20 | 0191320 | Ehsan Ul Hag* M J &K 2559
21 | 0191321 | G. Deepak M OBC Tamil Nadu 809
22 | 0191322 | Hari Shankar Singh M ST Odisha 1236
23 | 0191323 | Harsh Kumar M General Uttar Pradesh | 707
24 | 0191324 | Hiwrale P. F SC Maharashtra 2044
Chandramani
25 10191325 | Kethavath Venkatesh M ST Telangana 2348
Krishna Chandra
26 | 0191326 | Mardi M ST Jharkhand 2113
27 10191327 | Kumar R. Awadhesh M SC Maharashtra 1958
28 | 0191328 | Manasmit Jena M OBC Odisha 1039
29 10191329 | Manila Boipai F ST West Bengal 2627
30 | 191330 | Mubammed Atif M | GEN Karnatka 264
Shariq
31 | 0191331 | Naman Mishra M OBC/PWD | Delhi 2299
32 | 0191332 | Paritosh Singh M OBC Uttar Pradesh | 1010
33 | 0191333 | Parul F SC Delhi 326
34 | 0191334 | Peddineni P. Sai M General Andhra 95
Balaji Pradesh
35 |0191335 | Rajat Kumar M SC Delhi 1472
36 | 0191336 | RayaniS. Sai M General Andhra 117
Vardhan Pradesh
37 | 0191337 | Rohan Kumar M OBC Uttar P{radesh | 904
38 10191338 | S. 1. Aadharsh Raj M General Karnataka 24
39 | 0191339 | Saket Kumar M General Maharashtra 333
Sangram Keshari
40 | 0191340 | Patro M General Odisha 110
41 | 0191341 | Shivay Vadhera M General Punjab 252
42 | 0191342 | Shreyansh Shukla M General Uttar Pradesh | 68
43 | 0191343 | Sidharth Shekhar M OBC Bihar 511
44 | 0191344 | Swati Sudipta Sahoo F OBC Odisha 1554
45 | 0191345 | Syed Wajahat Rasool M JK J&K 441
46 | 0191346 | Vishal Kaleeswaran M General Tamil Nadu 255
47 | 0191347 | Yasaswini Pandey F SC Odisha 1865
48 | 0191348 | Yash Kumar M OBC Bihar 1111
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*Left the program

State wise distribution is as under: Odisha: 8, Uttar Pradesh: 6, Delhi: 5, Rajasthan: 3,
Kerala: 3, Maharashtra: 3, Bihar: 3, West Bengal: 2, Tamil Nadu: 2, Karnataka: 2, Andhra
Pradesh: 2, J&K: 2, Telengana: 1, Tripura: 1, Jharkhand: 1, Punjab: 1, 3 KVPY students.
Gender-wise distribution: 37 boys and 11 girls.

54  Students Graduated Integrated M. Sc. in Academic Year 2019-2020

S.N. ‘ Roll No | Name of the Student | Gender | Current placement
School of Biological Sciences

1. B015901 Akansha Shah M

2. B015910 Chitra Murmu F

3. B015914 Helly Chetan Jadav F

4. B015921 Mausam Rana F

5. B015922 Mohammed Nisham M

6. B015925 Nizam Ahmad M

7. B015928 Pushpendra Yadav M

8. B015932 Remulla Sujith M

9. B015934 S. Dhanlakshmi F PhD offers (Max Perutz
labs, Vienna Bio-Center,
University of Vienna,
Austria)

10. B015938 Srishti Priya F PhD offers (TTFR
Hyderabad and University
of Zurich)

School of Chemical Sciences
11. C015911 Fawaz Abdul Latheef PK | M

12. M015912 Gaurav Singh M PhD offer (University of
Massachusetts, Amherst)

13. B015918 K. Gnana Maheswar M
14. C015931 Ramchandra Saha M JRF Position (Institute of

Nano Science and

Technology, Mohali)

15. C015939 Sukriti Santra F
16. C015942 Vishal Gupta M
17. C015943 Vivek Vishwanath Adole | M
School of Mathematical Sciences
18. MO015902 | Amrita P F
19. M015904 Arindam Ghosh M
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20. MO015906 | Atthaluri Shashank M

21. M015908 | Chanderpal C M

22. M015909 | Chhavi Bansal F Subject Material Expert
(Intern at Dimentics Info
Tech Ltd., Delhi)

23. MO015935 | Saurav Kumar M M. Sc. (Economics) Student
(Indira Gandhi
Institute for Development
Research, Mumbai)

24. MO015941 | Vibhu Vaibhav M

25. P014813 Charu Shardul M PhD offer (University of
Bordeaux)

School of Physical Sciences

26. P015903 Apurva Singh M

27. P015905 Arujash Mohanty M PhD offer (Weizmann
Institute of Science, Israel)

28. P015916 Ishan J. Varma M PhD offer (Johannes
Gutenberg-Universitat,
Germany)

29. P015919 Lakshya Gupta M

30. P015920 Manu T M

31. P015923 Neha Srivastava F PhD offer (University of
New Hampshire)

32. P015926 Palemokota Maithresh M

33. P015927 Prabhu Prasad Swain M PhD offer (Ecole
Polytechnique Fédérale
Lausanne, Switzerland)

34. P015929 Rakesh Kumar Saini M

35. P015933 Rishabh Nain M

36. P015936 Shubham Gupta M PhD offer (The Institute of
High Energy Physics,
Vienna)

37. P015937 Sparsh Gupta M PhD offer (ICTS-TIFR,
Bengaluru)

38. P015940 Vaibhav Verma M

39. P015944 Yash Bajpai M

40 013729 E. S. Viswajith M
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40 Students (Biology -10, Chemistry-7, Mathematics-8 and Physics- 15) (32 boys and 8 girls)
passed out in the year 2020. Nikhil Vishwanath Belure (M015924) and Raman Rishi (M
015930) left the program after B.Sc. degree. Mr. Charu Shardul (Roll no. 014813) and Mr. E. S.
Viswajith (Roll No. 013729) a student from the 2013 batch completed their M.Sc.

55 M. Sc. Dissertation Projects of Final Year Students

Roll No | Name of the Guide Thesis Title
Student
School of Biological Science
B015901 | Akansha Shah Dr. Manu Lopus, | Investigation of mechanism of cell
CEBS death induced by gold bhasma on
MDA-MB-231 breast cancer cells
B015910 | ChitraMurmu Dr. Penna 'Understanding the relevance of
Suprasanna, sulfur metabolism under arsenic
Dr. Ashish and cadmium stress in rice plants
Srivastava
B015914 | Helly Chetan Dr. P Suprasanna | Studies on the molecular crosstalk
Jadav between salt and heavy metal in
halophytes and glycophytes
B015921 | Mausam Rana Dr. Lim Chin Yan | Confirming the Role of Baz2a
beyond NoRC Complex Using
Nucleolin in N-TERTs
B015922 | Mohammed Dr. Birija Sankar Evaluation of resveratrol analogues
Nisham Patro, in inducing contextual synthetic
lethality with PARP inhibitors in
ovarian cancer
B015925 | Nizam Ahmad Prof. Mahendra Standardizing mTORC1 Activation
Sonawane Paradigm by Glutamine Injection
and Investigating Its Role in
Microridge Patterning
B015928 | Pushpendra Dr. Benoit Ladoux | Role cell adhesions and cell
Yadav mechanics in epithelial cell
extrusion
B015932 | Remulla Sujith Prof. Jacinta D, Iron binding properties of
CEBS Nicoyamycin A an in-vitro study
B015934 | S. Dhanlakshmi Prof. Daniel Polarity in Drosophila adult midgut
epithelial cells- A tale of Integrins
and Talin
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B015938 | Srishti Priya Prof. Daniel Towards Super-Resolution Imaging
of Polarity Proteins
in Drosophila Egg Chamber Follicle
Cells
School of Chemical Sciences
C015911 Prof. Shyamalava | Modification of Metal Ion Binding
Mr. Fawaz Abdul . .
Mazumdar (TIFR | to CUA Site of Cytochrome Oxidase
Latheef P. K. .
Mumbai)
M015912 | Mr. Gaurav Dr. Prabhat K. Stimulus Responsive
Singh Singh (BARC) Supramolecular Host-Guest
Assembly with Sulfated B-
Cyclodextrin
B015918 | Mr. K. Gnana Dr. Vinita Grover | Mixed Oxides for Energy Storage
Maheswar Gupta (BARC) Materials
C015931 | Mr. Ramchandra | Prof. Hirendra N. | Hot Carrier Transfer in CsPbBr3 -
Saha Ghosh (INST PbS Composite System
Mohali)
C015939 | Ms. Sukriti Dr. Sukhendu Effect of Charge and Confinement
Santra Nath on the Ultrafast Dynamics of Ccvj, a
(BARC) Molecular Rotor
C015942 | Mr. Vishal Gupta | Prof. Carlos- Hydrogenation of
Andres Palma Hexabenzocoronene: A promising
(Chinese Academy | entry to nanographenes and
of Sciences, Nanodiamonds
Beijing)
C015943 | Mr. Vivek Prof. Shyamalava | Effect of Chemical Modifications on
Vishwanath Mazumdar (TIFR | the Structure and Stability of
Adole Mumbai) Cytochrome C & CYP175A1
School of Physical Sciences
P015903 | Apurva Singh Dr. Sanjit Mitra, Exploring Pixel-space
IUCAA-Pune deconvolution of observed CMB
maps
P015905 | Arujash Mohanty | Dr. Victor Malka, Novel concepts for improving
Weizmann Insitute | electron beam parameters from
of Science, Israel compact laser plasma accelerators
P015916 | Ishan]. Varma Dr. S. Singh & Dr. | Studies on a compact Magneto-

V. B. Tiwari,
RRCAT

Optical Trap for Rb atoms
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P015919 | Lakshya Gupta Dr.S. Analytic study of Blazar jet spectra
Sahayanathan,
BARC
P015920 | Manu T. Dr. S. Tandel, Oblate deformed band
CEBS structures in 199T1
P015923 | Neha Srivastava Dr. B. Paradkar, Role of anomalous diffusivity on
CEBS plasmoid formation in magnetic
reconnection
P015926 | Palemokota Dr. T. P. Singh, A New Approach for a Quantum
Maithresh TIFR-Mumbai Theory of Gravity
P015927 | Prabhu Prasad Dr. Michael Addressing the organisation of cell
Swain Elbaum, nucleus in P. falciparum using
Weizmann Insitute | fluctuations based super-resolution
of Science, Israel microscopy
P015929 | Rakesh Kumar Dr. S. Jain, BARC Bits, qubits and beyond
Saini
P015933 | Rishabh Nain Dr. S. Ghosh, Tumbling due to spontaneous
TIFR-Mumbai symmetry breaking
P015936 | Shubham Gupta Dr. Paolo Salucci, Dark Matter in Galaxies
SISSA, Trieste-Italy
P015937 | Sparsh Gupta Dr. Bijay K. Thermodynamic Uncertainty
Agarwalla, IISER- | Relation in classical systems
Pune
P015940 | Vaibhav Verma Dr. Kevin Garello, | Spin Orbit Torque in ferromagnet
IMEC-France induced by TaN and WS2
P015944 | Yash Bajpai Dr. Shailesh K. Direct Band Photoluminescence in
Khamari, RRCAT Germanium
013729 E. S. Viswajith Dr. Shiraz Black Hole Membrane paradigm at
Minwalla large D
TIFR-Mumbai
School of Mathematical Science
M015902 | Amrita P. Prof. M.S. Lie Groups
Raghunathan, UM-
DAE CEBS
MO015904 | Arindam Ghosh | Prof. Pradipta Maji, | Comparative Study of HEP-2 Cells
ISI-Kolkata
MO015906 | Atthaluri Prof. G. Nagarjuna, | Mathematical Modelling in
Shashank HBCSE Cognitive Semiotics
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MO015908 | Chanderpal C. Prof. S. M. Logic and Foundations of
Srivastava, IACS Mathematics
and ISI-Kolkata

M015909 | Charu Shardul Prof. Emmanuel Backward Stochastic Differential
Gobet, CMAP, Equations
Ecole
Polytechnique

M015935 | Chhavi Bansal Prof. Sandeep Market Demand and Income
Juneja, TIFR Distribution and Linear

Programming

M015941 | Saurav Kumar Prof. Gopal Basak, | Multi-country Portfolio
ISI - Kolkata Optimization

P014813 | Vibhu Vaibhav TRIPPS, IIT-Delhi | Application of Machine Learning

5.6 Ph. D. Students

Sr. No | Name of the student Fellowship Roll No. | Guide Name
I-Batch
01 Mr. Saket Suman DST-INSPIRE P201801 |Dr. Sujit Tandel
02 Ms. Amruta Shedge CEBS B201901 [Prof. ]. D’Souza
03 Ms. Kimaya Meher CEBS B201902  [Dr. Manu Lopus
04 Ms. Vrunda Malvade CEBS C201903  |Dr. M. Patil
05 Ms. Tinku CEBS C201904 [Dr.S. Chaudhry
06 Ms. Swati Dixit Project Fund C201905 |Dr. N. Agarwal
07 | Mr. Stalin Abraham Cyrus Guzder P201907 [Dr. A. Bhagwat
Fellowship
08 Mr. Chandan Gupta Project fund P201908 |Dr. Sangita Bose
II-Batch

9 Ms. Sneha Mishra CEBS C201909 [Dr. N. Agarwal
10 Mr. Rahul Gupta CSIR C201910 [Dr. A. Kale
11 Mr. Arnab Goswami CEBS M201911 [Dr. Sarkar
12 Mr. Shailesh Bisht CSIR B201912  |Dr. Manu Lopus
13 Ms. G. Radha CEBS B201913  |Dr. Manu Lopus
14 Ms. Subrata Mishra CEBS B201914 |Dr. V.L. Sirisa
15 Mr. Shashank Arora CEBS B201915 |Prof. J. D’Souza
16 Mr. Raza Ali Jafri CEBS B201916 |Prof. ]. D’Souza
17 Mr. Vivek Kumar Shukla CEBS P201917 |Dr. Rai
18 Mr. Gorakhnath Chourasiya CEBS P201918 [Dr.S. Bose
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5.7 Postdoc Fellow / Research Associate

S.No. | Name Name of School

1. Dr. Veera Mohan Rao School of Chemical Sciences
2. Dr. Animesh Patra School of Chemical Sciences
3. Dr. Harshad Paithankar School of Chemical Sciences
4. Dr. Kishore Reddy School of Chemical Sciences
5. Dr. Gajendra Baldodiaya School of Biological Sciences
6. Dr. Abhishek Pathak School of Physical Sciences
7. Dr. Vinita Navalkar School of Physical Sciences
8. Dr. Tapas Kumar Das School of Physical Sciences
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6. Research Activities
6.1 School of Biological Sciences

Prof. Jacinta D’Souza

Research title: Mapping of the ciliary central pair and characterization of Multiprotein
Complexes involved in ciliary diseases

Introduction: Proteins seldom work alone but are known to function together with other
protein partners to render a given biological function. A Multiprotein Complex (MPC), is
therefore, a cluster of two/more associated polypeptide chains, forming a quaternary
structure linked by non-covalent interactions. This research group has been using the
flagella of the unicellular alga Chlamydomonas reinhardtii as a model for the identification,
isolation and characterization of a crucial MPC that might contribute in the functioning of

motility and its aberration could lead to several human diseases.

Role of FAP174, FAP147, Hydin and FAP70 as likely molecular determinants of survival,
tumorigenesis, infertility and hydrocephaly: In their quest to find a protein complex
consisting of a scaffold protein from the central pair, the MYC Binding Protein-1 was used as
bait and a 10-member MPC (~2 MDa) was successfully isolated. It is predicted that the
components of this complex span across Clb-C2b projections of the central pair. 333
orthologues of MYCBP-1 have been identified thus far. It has been implicated in
tumorigenesis and has now been used as a potential target for therapeutics. The direct
interactors are FAP65, an AKAP and FAP147, a MYCBP-Associated Protein. The latter
harbours a hydin-like domain, is known to be highly expressed in human testis and is
differentially expressed during spermatogenesis. The fap147 C. reinhardtii mutant is null with
no expression of transcript (as tested using RT-PCR) nor protein (as tested using human
anti-AMAP-1 antibody), has normal flagella and is completely immotile. Hydin is yet
another protein that is highly expressed in human testis, is the major cause of hydrocephaly
(a brain disease in humans) and has been reported to be present in the C2b projection of C.
reinhardtii flagella. Preliminary experiments indicate that it might be a part of the 2 MDa
protein complex that this group has isolated. The FAP70 protein on the other hand harbours
two tetratricopeptide (TPR) repeats that are known to mediate protein-protein interactions.
Aberrant fap70 gene in humans leads to infertility. The working hypothesis is - the protein
complex has FAP65-FAP174-FAP147-FAP75-Hydin-FAP70 present in C2b with the latter
connecting or acting as a bridge to link the CPC containing CPC1-FAP42-HSP70A. This
work is being done in collaboration with Prof. Takahashi Ishikawa (Paul Scherer Institute,

Switzerland).

Role of FAP65 (A-kinase Anchoring Protein) and FAP75 (Adenylate kinase) in human
ciliary diseases: Eukaryotic cilia protruding from several cells drive motility & sensory
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perception. Although the mechanistic details of motility remain elusive, the dynein-driven
motility is mediated by various kinases and phosphatases regulated by second messengers
such as Ca2* and cAMP. Few research groups are addressing the role of Ca?*-mediated
pathway in motility; this research group is addressing the role of cAMP-mediated pathway.
They are addressing the role of a signalling hub involving cAMP. An insertional fap174 null
mutant was successfully screened and found to harbour very short flagella; cells were
immotile. The group is now trying to rescue this mutant for which two constructs have been
successfully created (Amruta Shendge and Jacinta S. D’Souza).

In order to characterize the FAP65-FAP174 multiprotein complex, the nucleotide
sequence annotated as FAP65 was identified from the Chlamydomonas database
(www.chlamydb.org). They identified two amphipathic helices (AH1 and AH?2), cloned
these nucleotide fragments, over-expressed the GST-tagged polypeptides in E. coli and
purified these recombinant proteins to homogeneity. Meanwhile, two variants of AH1 and
AH2 were also cloned and over-expressed. An overlay assay of AH1, AH2 and their
respective (four) variants with FAP174 indicated that these AHs indeed contain the residues
required to interact with the Dimerization and Docking domain of FAP174. A fap65
insertional mutant was procured from the Chlamy database and is being screened.
Preliminary phenotypic screening indicates weak, bent and weak flagella with no cell
motility (Amruta Shendge and Jacinta S. D’Souza).

Further, this MPC harbours three proteins with adenylate kinase-domains (FAP75,
CPC1 and FAP42). An in-silico study was carried out with all the three enzymes. It shares
features common to other AKs and the domain is highly conserved. Currently, a fap75
mutant is being screened and AK activity assay is being optimized (Raza Ali Jafri, Yash Raj
and Jacinta S. D’Souza).

Identification of the FAP65-FAP174 MPC in cilia from mouse brain ependymal cells and
Xenopus: In order to translate the research conducted in Chlamydomonas flagella to cilia from
higher organisms, a mouse brain ependymal primary cell line is being established. Three
attempts have been made and the cilia shed within 5-7 days in the culture medium. Gene
constructs for immortalization of this cell line have been made. The presence of the FAP-65-
FAP174 protein complex is also being explored in Xenopus (Shashank Arora, Amruta Shendge,
Raza Ali Jafri, Venkatramanan G. Rao and Jacinta S. D’Souza).

Mapping of central pair projection proteins: Using various flagellar central pair mutants
and proteomics approach, the proteins that make central pair projections would be mapped.
Initial optimization experiments have used KI, KCl and NaCl and combinations as
chaotropic agents for enriching this sub-flagellar apparatus and the best in terms of protein
yield and number of spots (104) obtained on a 2-Dimesional electrophoresis is KCl. They
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have shown that the numbers of proteins present in the central pair are ~100 in number
(Shraddha Mehta and Jacinta S. D’Souza).

Collaborative project (with Dr. Siddhesh Ghag): Towards trying to understand the
interaction between the plant pathogen, Fusarium oxysporum with plants, they’ve
investigated the effect of the fungal toxin, Fusaric acid on a chlorophyte, C. reinhardtii.
Except at higher concentrations of FA, vegetative cells do not undergo apoptosis, but form
palmelloids. These palmelloids are rich in lipids and carbohydrate. Palmelloid is an escape
from death and a strategy for survival. The interaction of the fungus and alga are now being
explored.

Dr. Manu Lopus

Under the common theme of understanding cancer biology and development of potent,
tumour-specific anticancer therapeutics, the group is currently working on the following
projects:

Understanding the regulation of non-apoptotic cell death pathways and targeting them as
a therapeutic strategy against cancer: Due to rapidly-developing resistance against
apoptosis-inducing drugs, it is necessary to develop potential therapeutics that can kill
cancer cells through alternate pathways. The group has been investigating the molecular
mechanisms of activation and inhibition of two such pathways, namely, necroptosis and
ferroptosis. Insights derived from these studies would be beneficial in designing potent

therapeutics that can induce these pathways in apoptosis-resistant tumours.

Development of design-optimized noscapine-based molecules as potential therapeutics
against triple-negative breast cancer: The group, in collaboration with Prof Srinivas
Kantevari’'s team at IICT Hyderabad, has been actively pursuing research on developing
noscapine-based drugs as chemotherapeutics against breast neoplasms. They have zeroed in
on a potent analogue, N-propargyl noscapine that showed strong antiproliferative potential
against different cancer cell lines while displaying negligible toxicity to normal cells. The
group has deciphered the action of the drug in cancer cells that involves a complex interplay
between microtubule damage and reactive oxygen species that led to hyper stabilization of
microtubules and robust cell cycle arrest. The team is now taking the drug to high
throughput screening and preclinical and computational model studies.

Enhancement of the efficacy and target specificity of ayurvedic drugs through gold-

nanoparticles-based formulations: The group has been exploring strategies to enhance the

efficacy and target-specificity of potent ayurvedic drugs against breast cancer. They have
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developed a formulation that could retain the major polyphenols of Triphala. Currently, the

efficacy of other potent ayurvedic herbal drugs and their active principles are being studied.

Dr. Sirisha L. Vavilala

Unraveling the anti-biofilm potential of green algal sulfated polysaccharides against
Salmonella enterica and Vibrio harveyi: One of the main reasons for the bacterial resistance
to antibiotics is caused by biofilm formation of microbial pathogens during bacterial
infections. Salmonella enterica and Vibrio harveyi are known to form biofilms and represent a
major health concern worldwide, causing human infections responsible for morbidity and
mortality. The current study aims to investigate the effect of purified sulfated
polysaccharides (SPs) from Chlamydomonas reinhardtii (Cr) on planktonic and biofilm growth
of these bacteria. The effect of Cr-SPs on bacterial planktonic growth was assessed by using
the agar well diffusion method, which showed clear zones ranging from 13 to 26 mm in
diameter from 0.5 to 8 mg/mL of Cr-SPs against both the bacteria. Time-kill activity and
reduction in clonogenic propagation further help to understand the anti-microbial potential
of Cr-SPs. The minimum inhibitory concentration of Cr-SPs against S. enterica and V. harveyi
was as low as 440 pg/mL and 490 pg/mL respectively. Cr- SPs inhibited bacterial cell
attachment up to 34.65-100% at 0.5-8 mg/mL in S. enterica and V. harveyi respectively. Cr-
SPs also showed 2-fold decrease in the cell surface hydrophobicity, indicating their potential
to prevent bacterial adherence. Interestingly, Cr-SPs efficiently eradicated the preformed
biofilms. Increased reduction in total extracellular polysaccharide (EPS) and extra- cellular
DNA (eDNA) content in a dose-dependent manner demonstrates Cr-SPs ability to interact
and destroy the bacterial EPS layer. SEM analysis showed that Cr-SPs effectively distorted
preformed biofilms and also induced morphological changes. Furthermore, Cr-SPs also
showed anti-quorum-sensing potential by reducing bacterial urease and protease activities.
These results indicate the potential of Cr-SPs as an anti-biofilm agent and will help to
develop them as alternative therapeutics against biofilm-forming bacterial infections (Jyoti
Vishwakarma and Sirisha V. L.).

In Vitro Evaluation of the Antioxidant and Anti-Skin Aging Properties of Green Algal
Sulfated Polysaccharides: Skin aging is a natural phenomenon witnessed by humans.
However various intrinsic and extrinsic factors lead to early skin aging. There have been a
variety of approaches to combat skin aging one approach uses antioxidants that are known
to fight oxidative stress as well as combat problems of aging. In this study, the antioxidant
and anti-skin aging properties of sulfated polysaccharides (SPs) from fresh water microalgae
Chlamydomonas reinhardtii (Cr) are evaluated. Sulfated polysaccharides were isolated by hot
water extraction method and purified by anion-exchange chromatography. The biochemical
composition of the extract showed carbohydrate content of 785.07 mg/g, 324.26 mg/g of
sulphate and 393.32 mg/g of uronic acid. These extracts which are enriched with SPs were
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further used for checking antioxidant and anti-skin aging properties. Cr-SPs showed
Superoxide anion scavenging activity of 38-92% at 0.1-2 mg/mL, 51-89% of nitric oxide
scavenging ability at 0.2-2 mg/mL, 10-58% of hydrogen peroxide scavenging ability at 1- 10
mg/mL, and 28-68% of ferric ion reducing potential at 0.5-5 mg/mL respectively.
Furthermore, Cr-SPs showed 90% anti-elastase enzyme activity at 1 mg/mL, 83% and 89%
anti-collagenase and anti- hyaluronidase activities at 1 mg/mL and 2 mg/mL respectively.
These promising antioxidant and anti- skin aging properties of Cr-SPs pave way to explore
the potential of Cr-SPs in cosmeceutic and pharmaceutical formulations as anti-skin aging
agents in a cost-effective manner (Berness Falcao, Jyoti Vishwakarma, Helly Jadav, Sirisha L.
Vavilala).

Cefoperazone sodium liposomal formulation to mitigate P. aeruginosa biofilm in Cystic
fibrosis infection: A QbD approach: Cystic fibrosis (CF), an atypical genetic disorder,
develops due to mutations in cystic fibrosis transmembrane conductance regulator gene,
which consequently leads to infection and inflammation. CF infections are commonly
characterized by the presence of an extracellular polymeric substance (EPS) matrix or the
‘biofilm’, which presents an entry barrier for the antibiotics. The current research work
focuses on systematic Quality by Design based development of cefoperazone sodium loaded
liposome formulation. DPPC and cholesterol containing liposomes were formulated by
using ‘thin film hydration’” method. The freeze drying and further characterization of
optimized formulation was carried out for particle size distribution, % entrapment
efficiency, FTIR, DSC and pXRD. The IC50 value of the formulation (0.42 pg/ml) was found
to be half of that of the drug (0.92 pg/ml). The formulation showed 50% biofilm inhibition
and eradication at ~1 pg/ml. The cell surface hydrophobicity was reduced to ~50% at MIC
value of the formulation while it was 78% for the control. The EPS component of P.
aeruginosa biofilm reduced to 17% after treatment with 0.42 pg/ml formulation. The effect of
formulation on biofilm was further confirmed by SEM analysis which revealed that the
biofilm was disintegrated on treatment with 0.42 pg/ml of formulation (Vinod Ghodake, Jyoti
Vishwakarma, Sirisha L. Vavilala, Vandana Patravale).

Insights into potential of Gallic acid to combat food-borne infections causing Bacterial
Biofilms: Food borne diseases are growing public health problem worldwide and
encompass a wide spectrum of illnesses, ranging from food poisoning, to severe symptoms
like intestinal necrosis. A wide range of food borne infections occurs due biological, physical
or chemical contaminants in food. Infections caused by microorganism have posed a serious
risk to food industry and human health. Most of the bacteria causing food borne infections
tend to form a biofilm which is composed of polysaccharides, proteins, fibers, extracellular
DNA which help in maintaining the integrity and structure of the biofilm. The biofilm
forming ability of the bacteria help them to resist the antimicrobial action demonstrated by
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antibiotics and disinfectants. In order to solve the problem of antimicrobial resistance in
bacteria, various strategies have been implied. The antibiotic resistance in bacteria has posed
a challenge to the medical sectors to treat food borne infections with already available
antibiotics. This study focuses on a naturally derived phenolic compound Gallic acid which
is derivatized form of hydrolysable tannins, as a potential antimicrobial and antibiofilm
agent against most predominant food borne infections causing bacterial biofilms of Bacillus
subtilis, Vibrio harveyi and Salmonella enterica. Gallic acid has been observed to be an excellent
antioxidant and also a potential antimicrobial and anti-biofilm agent against Staphylococcus
aureus and Pseudomonas aeruginosa. In this study we demonstrate the anti-microbial and
antibiofilm action of gallic acid against a biofilm model organism B. subtilis, aquatic
commensal V. harveyi and S. enterica which is a leading cause of salmonellosis and
salmonella food-poisoning. Gallic acid has an MIC of 342ug/ml, 164 ng/ml and 495ug/ml
for B. subtilis, V. harveyi and S. enterica respectively. It can potentially decrease the colony
forming ability of the three bacteria in a dose dependent manner, displaying its best
potential at its MIC for the three organisms. This drug potentially inhibits bacterial growth
at the exponential phase of the three organisms as demonstrated by the time-kill assay.
Bacterial cells tend to form biofilm as a result of the response to quorum sensing molecules
which are produced as a result of increased cell density. Since gallic acid demonstrates its
optimum activity at the exponential phase of the bacterial growth, it can be said that it might
possess its antibiofilm activity at the attachment phase of the biofilm cycle. This is
demonstrated by our Minimum Biofilm Inhibition results which shoes a dose dependent
(1/8MIC-4MIC) biofilm inhibition property from 17.76%-57.51% for B. subtilis, and 30.93-
83.52% in V. harveyi and a relatively lesser increase in the inhibition potential for S. enterica
from 67.92%-71.35% at a concentration range of 1/8MIC-2MIC. It also inhibits the biofilm
formation by altering the cell surface properties of the three organisms. The cell surface
hydrophobicity showed a dose dependent decrease from 78.87%-9.65% for B. subtilis and
from 79.73%-11.91% for V. harveyi for a concentration range of 1/2mic-2mic and decrease
from78.93%-0% for a concentration range of 1/4mic-mic in S. enterica. It also potentially
eradicated the biofilms of all the three organisms in a dose dependent manner which was
confirmed by the EPS quantification experiment. A decrease in the amount of EPS was seen
with an increase in the drug concentration for B. subtilis, V. harveyi and S. enterica from
51.12%-32.83%, 90.88%-31.19% and 77.65%-43.45% for the three organisms respectively for a
concentration range of 1/2MIC-2MIC. Gallic acid also inhibited the activity of a quorum
sensing molecule protease in Bacillus subtilis. It has been known that Bacillus subtilis” serine
protease helps to denature eDNA present in the eps and provide the components in a
simpler form for the cells to derive nutrition (Shreemay Modi, Subrata Mishra, Sirisha V. L.).
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Dr. Siddhesh Ghag

Fusarium wilt disease of banana caused by Fusarium oxysporum f. sp. cubense (Foc) is
threatening banana cultivation all over the globe. Physical and chemical management
strategies prove inadequate to control this pathogen. Biological means of control include
host resistance and biological antagonists (biocontrol). Understanding the molecular
crosstalk during interaction between banana and Fusarium will aid in devising strategies for
efficient management. An integrated approach including host resistance, better plant health

and biocontrol agents seems appropriate approach to curb Fusarium wilt disease of banana.

FocSgel is required for virulence in Fusarium wilt disease of banana: FocSgel is an
important transcription factor that regulates the expression of effector genes required for
successful infection. A FocSgel knockout mutant of Foc showed poor conidial count, loss of
hydrophobicity, reduced pigmentation, decrease in fusaric acid production and
pathogenicity as compared to the wild-type and genetically complemented strain (Fig. 1).
FocSgel is required for normal growth and regulate the expression of an important effector
gene SIX1 required for pathogenicity. Further, the C-terminal domain of FocSgel protein is
important for its in vivo functioning was demonstrated (Vartika Gurdaswani, T. R. Ganapathi &
Siddhesh B. Ghag).

Fig. 1: FocSgel is crucial for pathogenicity. (A)

wr AFocSgel AFocSgelf AFocSgelT

Morphological differences observed in wild-type
(WT), deletion mutant (AFocSgel), genetic
complementation mutant (AFocSgelC) and
truncated mutant (AFocSgelT). (B) External
wilt symptoms observed in WT and AFocSgelC
infected plants. (C) Internal symptoms seen as
corm infestation in WT and AFocSgelC infected
plants but absent in AFocSgel and AFocSgelT
indicating that full-length FocSgel gene is
required for pathogenicity in banana plants.

Plant growth promoting activity of antagonistic microbes from banana rhizosphere:
Microbes showing in vitro antifungal activity were isolated from the banana rhizosphere of
four different banana varieties and checked for their plant growth promoting activity. The
isolate showed biofilm formation ability which is positively correlated with the plant root
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colonization capability. The hydrolytic enzymes required for recycling nutrients in the
rhizosphere were determined by testing the breakdown of casein, cellulose and pectin in
medium by protease, cellulase and pectinase enzymes respectively. All the isolates showed
moderate to high enzyme activity. The isolates also displayed phosphate solubilization
activity required by plants for the absorption of phosphate from soil (Janhavi More, Aruljyothi
P. & Siddhesh B. Ghag).

Expression of FocSIX1 in E. coli system: Among the known effectors of Foc, SIX1 (Secreted
in Xylem 1) is the crucial one required for pathogenicity. The FocSIX1 coding sequence
(contig 1157) was amplified from the genomic DNA of Foc and cloned into pET28a+ vector
in frame with the C-terminal 6XHIS tag. The SIX1 protein was expressed in E. coli BL21
(DE3) and E. coli Lemo21 (DE3) cells but was found to be insoluble under standard
conditions. Different solubilization methods were tested and protein was purified. The
purified protein will be characterized by biophysical techniques and further used to study
its effect on banana cell suspension cultures under in vitro conditions (Janani Ganesh, Jacinta
S. D’'Souza & Siddhesh B. Ghag).

Antioxidant potential of Foc pigments: Foc pigments under light and dark growth
conditions from the spent medium and mycelium was extracted using aqueous acetone.
These extracted pigments displayed antioxidant, metal chelating and superoxide radical
scavenging activity. Moreover, these pigments showed antimicrobial activity against a range
of bacteria tested (Jyoti Vishwakarma, Vartika Gurdaswani, Sirisha L. Vavilala & Siddhesh B.
Ghag).

Dr. Subhojit Sen

Dr. Sen’s group is interested in environmental stress driven epigenetic mechanisms that
drive heritable changes in gene expression. Using different metal ion stress conditions in
the model system Chlamydomonas reinhardtii, it was observed that mild excess of both Cu
(3X) and Zn (2X) stress leads to variegated expression of a randomly integrated transgene
(antibiotic resistance to Paromomycin) in clonal populations. In order to transform this
growth based “epigenetic assay” to a high-throughput visual format, to enable drug
screening, two strategies were designed involving fluorescent reporters (FPs): either GFP or
mCherry. For mCherry, the MIC for bleomycin resistance (ble” gene) in a plate growth
format was standardized. New transgenic clones were obtained by electroporation as well as
glass bead transformation, and tested for epigenetic phenotypes on 2.5ug/ml of Bleomycin
or 10ug/ml of Zeocin. Some clones not only displayed epigenetic responses by the
standardized assay but also were responsive to Cu stress. Detection of mCherry in these
transformants was difficult, given (i) the auto-fluorescence overlap of chlorophyll with FPs,
and (ii) the limitations of band-pass filters available in the microscopy set-up. Successful
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detection of mCherry expression was observed whe cells were grown in dark (to reduce the
chlorophyll expression). The mechanism of sensitivity to ROS and corresponding the
corresponding epigenetic pathways that Chlamydomonas employs to mediate gene

expression changes are currently under study.

Dr. Sen’s team created two assays, “Foam Index” and “Dye diffusion” as a surrogate
determination of protein content in food grains by using extracts of germinated seeds
(ChanaDal>Bajra>Wheat, Fig. 2). By correlating them with standard methods of protein
estimation (UV absorption and Folin Lowry), we demonstrated the ability of these assays to
report protein content/nutrition (R-square of 0.8-0.85). Foam index and Water absorbed by
grains seemed to be predictive measures of the protein content and can be carried out easily

even in rural Indian kitchens to encourage citizen science.

Dye Diffusion assay
Foam Index assay Time (min): 0 1 2 5 30
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Fig. 2: While dye diffusion (right) is retarded by stable protein foam resulting from agitated grain
extracts, Foam index (left) can serve as a surrogate measure of protein content (brackets denote the
measurable height of protein foam).

Dr. Sen in collaboration with Dr. Karandikar created a “#HomeLab” module for executing
microbiology experiments, using equipment available even in rural kitchens. The module
enabled citizen scientists to grow lactobacilli on boiled potato slices (a replacement for solid
agar medium) which in turn was then standardized to be used either as a qualitative or
quantitative assay for sensitivity to antibiotics. This module was executed by school students
in the Vigyan Pratibha programme. The assay was further standardized for broad execution
at home, with due safety precautions. It was subsequently published in iWonder and further
utilised for home-lab hypothesis generation and experimentation by CEBS students of BL201
during the lockdown.
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6.2 School of Chemical Sciences

Dr. Neeraj Agarwal

Designed and synthesis of Donor-Acceptor-Donor materials and their detailed
photophysical properties: Agarwal et al synthesized the donor-acceptor-donor (DAD)
materials having xanthone or acridone as acceptor and carbazole, naphthyl amine as donor.
Secondary amines were substituted on 2,7 positions of acridone/xanthone. The amination of
acridone with cyclic aryl (carbazole) was carried out in palladium free coupling i.e. 1, 10-
phenanthroline and copper iodide is used as catalysing agents. Amination with acyclic
amine was carried out using Pd catalysed Buchwald-Hartwig amination (Fig. 3). Mono- and
di amination was observed, products were extracted and purified by column
chromatography followed by recrystallization with ethyl acetate/hexane. These derivatives
were thoroughly characterized using NMR (*H & 13C), FTIR, MALDI-TOF, etc.

. N . 0
o] 1) NaH at 0°C, 30min o] Br Br
. TG
—_—— —_—
N dry DMF I?I Acetic acid, |\|‘|

Reflux 18hr
. o . Pdy(dba)s, S-phos, o
Na tBuO~
|
1

Fig. 3: Representative synthetic scheme for donor-acceptor-donor.

Agarwal et al investigated the photophysical properties these derivatives by
absorption and emission spectroscopy, in solution as well as thin films. Strong blue emission
and charge transfer properties were observed. Steady state emission at room temperature
and at 77 K provided the fluorescence and phosphorescence maxima, respectively (Fig. 4).
Fluorescence and phosphorescence peaks were used to estimate the energy difference
between singlet and triplet energy states (AEsr). The singlet-triplet energy gap (AEst) for
these derivatives is found to be < 0.3 eV gap which is favourable for thermally activated
delayed fluorescence (TADF) behaviour. To obtain information on the relaxation of the
excited states the fluorescence lifetimes using TCSPC technique in solution were measured
in air saturated as well as N> purged solvents. The fluorescence decay profiles could be fitted
well with single exponential function and lifetime was found to be less than few nano-
seconds. Fluorometric studies were carried out to find out the TADF lifetime and emission
spectra were recorded at various delay times ranging from 100 to 400 ps (Fig. 4). These
observations clearly suggest that the emission process occurring at delay times longer than
100 ps time domain is due to the TADF process. In N> purged solution, emission intensity

was seen to increase and the lifetime (~178 ps) was also found to be longer than that (~70 ps)
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in air saturated solution, thus confirming the participation of the triplet state in the emission
process. These D-A-D materials were used in the fabrication of OLEDs. OLED work was
carried out in collaboration.

Collaborators: Sangita Bose (CEBS); Students: Qamar Siddiqui (CEBS, AMU), Prabhjyot Bhui
(CEBS), Nikita Gupta (CEBS) and Ankur Awasthi (CEBS).
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Fig. 4: Normalised absorption, fluorescence spectra and phosphorescence spectra of at room
temperature and at 77K. Phosphorescence peak is shown in circle, emission decay profile and PL
recorded after various delays, of D-A-D in acetonitrile.

TADF, Exciplex Emission in Xanthone-Carbazole Derivative

Synthesis Xan-Cbz and TADF emission: Small organic light emitters, capable of colour
tuning and having broad emission spectrum (white light) are in high demand as they
provide colour stability, reproducibility, simple device geometry and high efficiency. Here,
Agarwal et al designed and synthesised xanthone-carbazole based D-A-D material (Xan-
Cbz) showing variable emissions in different conditions. Absorption and emission spectra of
Xan-Cbz, in dicholoromethane and thin films, were recorded and are shown in Fig. 5. Blue
TADF emission, in neat thin films, at 470 nm was observed and further investigated by
studying delayed fluorescence and lifetime measurements. Blend of Xan-Cbz with NPD
shows exciplex emission at 525 nm in thin film. The broad, low intensity peak is attributed to
charge transfer band and further explored by solvatochromic studies. The emission
maximum for Xan-Cbz in dicholoromethane was found to be at 493 nm and a hypsochromic
shift of ~20 nm was observed in thin films (470 nm). Fluorescence life time wass observed
for Xan-Cbz is ~11 ns. Life times for Xan-Cbz in nitrogen purged solvent increased by ~ 50%
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and observed to be ~16 ns (Fig. 5). These observations further suggest the close proximity of
singlet and triplet energy levels. The fluorescence decay profile (at 470 nm) was recorded in
film after a delay of 50 ps. TADF life time for Xan-Cbz was estimated to be 3.8 ps.

Exciplex formation: Agarwal et al further studied the photophysical properties in the blends
of Xan-Cbz and NPd or CBP. In blends of electron donor and acceptor, excited state
formation by electron transfer from donor to acceptor can be envisaged. Such excited states
are, generally, composed of excited state of donor and ground state of acceptor molecule and
are called as exciplex. Exciplex shows emission at different position than that of its
components i.e it does not match with the individual emission of donor and/or acceptor.
Agarwal et al estimated HOMO and LUMO energy levels of donor and acceptor as they
play an important role in charge transfer and thus in exciplex formation. We studied the
exciplex formation in blend of Xan-Cbz with NPD and CBP (4,4’-bis-(N-carbazolyl)-1,1’-
biphenyl). In the blend with NPD, NPD acts as electron donor while Xan-Cbz as acceptor.
Emission of blend of NPD with Xan-Cbz is shown in Fig. 5. A new emission peak is
observed with maxima at 525 nm which does not belong to either NPD or Xan-Cbz.
Fluorescence lifetime of this new emission is also recorded. Long life time is an indication of
involvement of TADF in exciplex formation. This new peak is assigned to exciplex emission.
No exciplex formation was observed for the blend of Xan-Cbz with CBP.

Collaborators: Sangita Bose (CEBS); Students: Qamar Siddiqui (CEBS, AMU), Ankur Awasthi
and Prabhjyot Bhui (CEBS).
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Fig. 5: Absorption, fluorescence, fluorescence decay profile and exciplex studies of Xan-Cbz.

Perylene and perlylene diimide derivatives for applications in organic electronics:
Agarwal et al developed a new metal-free method for the direct amination of perylene
derivatives. The efficiency of this method has been tested with several aromatic and
aliphatic amines. They observed that efficiency of this method depends highly on the solvent
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used. These derivatives have been characterized using NMR (*H & 13C), FTIR, MALDI-TOF,
etc. Detailed characterization is under way. Preliminary absorption and emission studies
suggested a large bathochromic shift in emission maxima of these perylenediimide
derivatives. Student: Swati Dixit (CEBS)

Exciton dynamics of diphenylanthracene (DPA) nanoaggregates (With B. Manna, BARC,
Mumbai): Diphenyl derivatives of anthracene (DPA) have attracted extensive research
interest in recent time due to their prospective application in organic light emitting diode
(OLED) and other optoelectronic devices. In present work, N. Agarwal in collaboration with
B. Manna of BARC, systematically investigated photophysics of three DPA isomers namely,
2,6-diphenylanthracene, 1,8-diphenylanthracene and 9,10-diphenylanthracene in their
nanoaggregate form. Owing to different positions and different dihedral angles (relative to
anthracene plane) of the phenyl substituents, crystalline packing and intermolecular
interaction are significantly modulated, resulting in diverse photophysical properties in
nanoaggregates. Role of phenyl substituents on the interplay of exciton - excimer
photophysics and exciton diffusion properties of these anthracene derivatives in relation to

their potential application in OLED and photovoltaic devices is discussed.

Hexabenzocoronene derivatives (with Prof. Ksenija Glussac, UIC, Chicago): In this work
new derivatives of hexabenzocoronene were synthesized and their quantum dots were
prepared. These QDs were studied for their photophysical and exciton dynamics.

Dr. Mahendra Patil

Mechanism of +-BuOM (M = K, Na, Li) / DMEDA Mediated Direct C-H Arylation of
Benzene: Over the past ten years, a combination of organic additive and #-BuOK/¢-BuONa
has been successfully used for direct C - H arylation of arene. Conceptually different from
the transition metal catalyzed cross coupling reactions, these t-BuOK mediated reactions
have raised a significant curiosity among organic chemists. A systematic computational
study of each elementary step of the t-BuOM (M= K, Na, Li)/DMEDA mediated direct C - H
arylation of arene reaction reveals interesting mechanistic aspects of this reaction. The
mechanistic proposal presented in this study relies on the complexation and reaction of t-
BuOM with DMEDA (additive) which leads to the formation of different complexes such as
SED (M*)----Phl. These complexes mainly involve coordination of metal ion (from -BuOM)
to the additive and iodobenzene via stabilizing cation - lone pair and cation - & interactions.
Such complexation of metal ion to additive and iodobenzene not only ensures the facile
electron transfer to the iodobenzene but also provides a lowest energy pathway for the
subsequent radical addition and deprotonation step.
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Cul catalyzed S-arylation of benzothiazole with aryl iodides: The carbon-sulfur bond
formation constitutes a key step in the synthesis of many biologically active molecules,
pharmaceutical products and natural products. A novel strategy for the C-S bond formation
from benzothiazole and aryl iodides in the presence of copper catalyst is developed. A low
amount (1-2.5 mol %) of readily available copper iodide is employed as catalyst with
appropriate selection of base and organic co-solvent. Under this mild reaction condition,
aryl iodides treated with benzothiazole to furnish corresponding diaryl sulfide via unusual
ring opening in good to moderate yields. The broad substrate scope, easy performance, low
loading of catalyst as well as ligand renders this approach appropriate for the large-scale
processes. Diaryl thioethers are synthesized under relatively mild reaction conditions with
electron rich as well as electron deficient aryl halides tolerance. This S-arylation step is
further used in the synthesis of vortioxetine, a well-established drug molecule for major

depressive disorder.

Dr. Avinash Kale

Understanding Actin polymerization dynamics/regulation in Apicomplexans: The effect
of actin tetracycline family of antibiotics (tetracycline, oxytetracycline, minocycline, and
doxycycline) on the dynamics of action polymerization has been investigated. Also, the
effect of the drugs (Rifampicin, Streptomycin, Isoniazid, Pyrazinamide, and Ethambutol),

used for tuberculosis treatment, have been studied on actin polymerization.

Isolation and identification of the novel bacterium having mosquito larvae-cidal activity:
Identification of a novel category of the bacteria belonging to Enterococcus family has been
reported for the first time. These curd forming bacteria have been found to also exhibit

mosquito larvicidal activity against the Culex mosquito larvae.

Dr. Sinjan Choudhary

Selenium compounds-based therapeutics of Parkinson’s disease: Protein misfolding is often
associated with its assembly into extracellular fibrillar aggregates, commonly termed as
amyloid fibrils. This is considered to be the major hallmark of all human disorders,
including several neurodegenerative diseases and systematic amyloidosis, collectively
categorized under Protein Conformational Disorders (PCD). Earlier studies have reported
that a-Synuclein (a-Syn), an intrinsically disordered presynaptic protein is critically
involved in the pathogenesis of PD. It is the second most common degenerative brain
disorder after Alzheimer’s that mainly affects the motor system. Currently available drugs
for the treatment of PD were found to be ineffective in preventing the progress of the disease
and exhibit multiple side-effects. These findings have diverted the interest of researchers to
develop various therapeutic strategies that will inhibit the synthesis or aggregation of a-
Synuclein. The same strategy was applied by investigating an organoselenium compounds
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such as selenocysteine (SeC), selenomethionin (SeM), 3,3'-Diselenodipropionic acid (DSePA)
and sodium selenite. Selenium (34Se) is a micronutrient that is required for the synthesis of
selenoproteins in the brain that prevents it from various oxidative stresses. Role of selenium
in exhibiting an antioxidant activity is well understood in PD. Also, various studies have
shown that Se has the potential in slowing down the disease progression and might be

helpful in eliminating the Parkinsonian symptoms.
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Fig. 6: (A) Intrinsic fluorescence quenching of a- Synuclein in the presence of varying concentration
of DSePA and (B) Stern-Volmer plot of log[FO-F/F] v/s log[Q].

Thus, the present study investigates the effect of above-mentioned selenium
compounds in inhibition of fibrillation/aggregation of Wild type a-Synuclein through
spectroscopic technique. It was found that the compounds interact/bind with a-Synuclein
and their binding constants were calculated using Stern-Volmer equation (Fig. 6). The anti-
fibrillation activity of the compounds was monitored by ThT dye binding assay which
establishes that among the studied compounds selenocysteine is capable of inhibiting the
fibrillation process in a concentration dependent manner. The circular dichroism results
showed that at higher concentration it delays the conversion of native protein into -sheet-
rich structures thus stabilizes the native form of a-Syn and prevents fibril formation.
Therefore, the current work has considerable therapeutic implications towards discovering
the potential of selenium compounds to function as alternative therapeutic agent against PD.
The study is at preliminary stage and much more experiments need to be performed in
future. Collaborators: Dr. K. 1. Priyadarshini; Students: Ms. Tinku, Ms. Arpita A. Khot, Ms. Neha
A. Dubey

Prof. Swapan Ghosh

Attempt Towards Development of Thermodynamics of Small Systems: It is well known
that thermodynamics is an area of science applicable to macroscopic systems. However,
recent years have seen an upsurge of interest in its application to mesoscopic or even
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nanoscopic domain. We have initiated attempt to investigate the possible additional terms to
lead to modification of various expressions and equations of thermodynamics to make them
applicable to small systems. In this endeavour we lean heavily towards the approach
proposed by T L Hill. Developing an interconnection with the stochastic thermodynamics is

also being aimed at.

Concept of Reaction Coordinate for Optically Controlled Non-Equilibrium Processes in
Condensed Phase: Optically controlled non-equilibrium processes in condensed phase, such
as solvation of ions and electron transfer reactions, have been widely studied both
experimentally and theoretically. The dynamics of these processes is investigated through
the experimentally observable quantities, like non-equilibrium solvation time correlation
function S(t) and the time-dependent survival probability P(t) of the reactant, respectively.
On the theoretical side, the linear response theory and Marcus theory have been widely used
to predict S(t) and P(t), respectively, but the predicted quantities do not show dependence
on the initial preparation of the system, while experimental observations do show such
dependence. This issue is addressed here by introducing the concept of a new reaction
coordinate, which can take into account the effect of initial optically prepared innumerable
phase space coordinates through a single parameter, viz. the optical excitation wavelength.
The dynamics in multi-dimensional Liouville space is mapped onto a one-dimensional
reaction coordinate (RC) space, obtaining thereby a new kinetic equation for the RC. The
equation is numerically solved in one-dimensional RC space for harmonic as well as
anharmonic potentials for different initial preparation of the system corresponding to
different choices of the wavelength for excitation. The calculated S(t) and P(t) are shown
todepend on the excitation wavelength in agreement with experimental results (in
collaboration with Alok Samanta of BARC and Mitradip Das of TIFR).

Reactivity Parameters and Substitution Effect in Organic Acids: We investigate a few
density functional theory-based reactivity indices of chemistry, with a view to arrive at an
inter-comparison and also consider their applications toward the problems of chemical
significance. In particular, we propose to use the concepts of fugality and atom-atom
polarizability to study the acidic strength of para-substituted benzoic acid derivatives. The
nature of the variations and trends in the correlation of reactivity parameters and
pKa values is shown to provide an insight into the applicability of these concepts to such
reactions (in collaboration with KRS Chandrakumar of BARC and Jishnudas C. of IISER,
Thiruvananthapuram).

Dr. Dipak K. Palit

Restructuring of Hydration Shell Water due to Solvent-Shared Ion Pairing (SSIP): A Case
Study of Aqueous MgCl2 and LaCl3 Solutions: Raman difference spectroscopy with
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simultaneous curve fitting (RD-SCF) analysis has been used to extract the OH-stretch
spectrum of hydration shell water, not only for the fully hydrated ions (Mg?2*, La3* and CI")
but also for the ion pairs. RD-SCF analyses of diluted MgCl, and LaCls solutions (< 0.2 M)
relative to aqueous NaCl of equivalent Cl- concentrations provide the OH-stretch spectra of
water in the hydration shells of fully hydrated Mg?* and La3* cations relative to that of Na*.
Integrated intensities of the hydration shell spectra of Mg2+* and La®* ions increase linearly
with increasing salt concentration (up to ~ 2.0 M), suggesting no contact ion pair (CIP)
formation. Nevertheless, the band shapes of the cation hydration shell spectra show a
growing signature of Cl-associated water with the rising salt concentration, which is a
manifestation of formation of solvent shared ion pair (SSIP). The OH-stretch spectrum of the
intervening/shared water in the SSIP, retrieved by second-round RD-SCF analysis (2RD-
SCF), shows that the average H-bonding of the shared water is weaker than the hydration
water of the fully hydrated cation (Mg?+ or La’*) but stronger than that of the anion (CI). The
shared water displays an overall second-order dependence on the concentration of the
interacting ions, unveiling 1:1 stoichiometry of the SSIP formed between Mg2* and Cl- as
well as La3* and Cl. (Subhadip Roy, t Animesh Patra, Subhamoy Sahat, Dipak K. Palit, and Jahur
A. Mondal't); tRadiation and Photochemistry Division, BARC.

Exciton Dynamics in Pyrene and Perylene Nanoaggregates, Exciton Dynamics in Pyrene
and Perylene Nanoaggregates: Photophysical and diffusion properties of excitons
generated in Perylene and Pyrene nanoaggregates (average diameter ~ 150 + 20 nm) have
been investigated using steady state as well as time resolved absorption and emission
spectroscopic techniques. X-ray diffraction (XRD) spectra reveal that molecular packing in
these nanoaggregates consists of face-to-face pair or dimeric structure (a-form) as well as
large number of disordered regions consisting of monomer molecules (a-form). Therefore,
following photoexcitation of nanoaggregates both monomeric and dimeric exciton states are
populated. This work, for the first time, could reveal the dynamics of interactions between
these two kinds of exciton states, because of which the photophysical and diffusion
properties of the excitons are significantly different from those in single crystals. Diffusion
coefficients and diffusion lengths of the monomeric excitons estimated in both these
nanoaggregates are comparable to those in (a-form) of the crystals but much larger than
those values reported for (a-form) and hence ensure better or comparable efficiency of
energy migration in nanoaggregates as compared to that of single crystals (Biswajit Mannat
and Dipak K. Palit); tRadiation and Photochemistry Division, BARC.

Aromatic-n -Hydrogen Bond Mediated Excited State Deactivation of 9-Fluorenone: Solute
solvent hydrogen bond (H-bond) plays an important role in many chemical and biological
processes in condensed phase. Elucidation of molecular level picture of site-specific H-
bonding and their dynamics is of fundamental relevance to understand these processes.
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Herein, we show that solute-solvent H-bonding structure in electronic excited state is
significantly altered from that in the ground electronic state. Using 9-Fluorenone (FL),
which has been proved to be a solvent sensitive fluorophore and an excellent probe for
hydrogen bond dynamics, we report photoinduced dissociation of the classical
intermolecular H-bond at the carbonyl group ((of the type >C=O---H—O—R) and
reformation of nonclassical n-hydrogen bond in the excited singlet (S:) state. Steady state
fluorescence and transient visible pump - probe experiments confirm that FL in the S; state
strongly interacts with alcohols in contrast to reported time resolved infrared (TRIR)
experiments which clearly delineated dissociation of classical H-bond between the carbonyl
group with alcohols by directly probing the carbonyl stretch frequencies in the ground and
electronic excited states. To reconcile apparent disparity, an alternative H-bonding
interaction of protic solvents with the aromatic ring of FL in S; state is invoked. Analysis of
TRIR spectral features revealed influence of protic solvents on ring-mode frequency in the S
state of FL registers signature of nonclassical aromatic-m H-bonding which contributes to
stabilization and subsequent promotion of excited state deactivation. Photoinduced
switching of H-bonding interaction from classical to nonclassical one is attributed to
dominant nit* character of S; state of FL which drives photoinduced transfer of nonbonded
electron density to m* orbital delocalized over fluorene ring. Aromatic-1 hydrogen bonding
in the excited state of FL presented here may have wider implications in light-driven

processes in various chemical and biological systems.

Prof. R. V. Hosur and Dr. Veera Mohana Rao

New pure shift methods for NMR of complex organic molecules: Nuclear Magnetic
Resonance (NMR) is an indispensable spectroscopic technique that helps in monitoring the
structural properties (mostly chemical shifts and scalar couplings) of a variety of molecules,
which includes a range from small organic molecules to giant biological molecules.
Moreover, having the chemical shifts as molecular spectral fingerprints, one could easily
quantify the different chemical constituents present in molecular mixtures such as biofluids,
plant-derived products, and many more. Notwithstanding the benefits of chemical shifts in
NMR, often, it suffers from the overlapping of intrinsic scalar couplings belonging to
adjacent individual chemical shifts. This drawback eventually results in complex NMR
spectra while recording the data conventionally, and such complicated spectra cannot
readily be analyzed, at the available typically higher magnetic field strengths (400-600 MHz).
The same is also true for the two-dimensional NMR spectroscopy, especially in homonuclear
cases, spectral resolution is significantly hampered due to the overlapped scalar coupling
multiplicities. In this regard, new versions of NMR methodologies have been discovered,
which includes pure-shift NMR spectroscopy, wherein all the scalar coupling patterns at
each chemical shift convert to clear singlets. This spectral simplification eventually enhances
the NMR spectral resolution to a significant extent, for example, almost an order
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improvement in the spectral resolution can be obtained. For 1ID-NMR cases, this enhanced
spectral resolution is very much useful to quantify the chemical constituents in the mixtures,
but these pure-shift NMR methods require very high-end technical skills to optimize the
required pulse parameters. Hence, their usefulness to the targeted chemistry researchers is
almost nothing. In order to circumvent such complications in the method developments, a
new pure-shift NMR method based on the adiabatic pulses has been developed (part-1), and
its applications have been demonstrated on different metabolite samples.

On the other hand, despite having an excellent spectral resolution in heteronuclear
experiments, for example, they utilize only the partial magnetization, i.e., 1.1% of 13C spin
connected 'H magnetization. The remaining magnetization can also be effectively utilized by
concatenating any one of the 'H-'H experiments, such as TOCSY, to the HSQC in a
sequential fashion. Similarly, several experiments can be stitched sequentially; these kinds of
pulse sequences are known as super-sequences. As discussed above for the 1D, these super-
sequences also fail to discern the chemical shifts in homonuclear experiments; hence, two-
dimensional pure shift super-sequences have been developed (part-2), and their applications

have been demonstrated on different natural products.

Adiabatic pure shift NMR of metabolite samples: In order to deal with the dynamic range
problems in metabolite samples, two different pulse schemes have earlier been proposed.
The first one utilizes randomizing the decoupling chunk durations in real-time homo-
decoupling spectra; thus, the decoupling sidebands appear at different positions; as a result,
the intensity of homodecoupling sidebands gets distributed in the baseline. The second one
randomizes the phases of sidebands; hence, adding few of such spectra results in ultraclean
pure shift information. This method is known as SAPPHIRE (Sideband Averaging by
Periodic PHase Incrementation of Residual ] Evolution) pure shift NMR. Between these
sideband suppression methods, the performance of the SAPPHIRE method is relatively
superior in terms of sidebands as well as strong coupling artefact suppressions. However,
the data has to be recorded in the pseudo-3D modes, i.e., one of the indirect dimensions is
the PSYCHE (or ZS), and the other indirect dimension is used for incrementing the phase of
decoupling sidebands. The SAPPHIRE experiment with the ZS scheme results in very high-
quality NMR spectra, as it does not suffer from the recoupling sidebands. Nonetheless, the
spectral sensitivity of PSYCHE is an order of magnitude higher than that of the ZS scheme
(assuming that both are recorded in the pseudo-2d modes); hence, SAPPHIRE experiment
with PSYCHE is a more attractive scheme for the metabolite samples, as the desired spectral
sensitivity can be obtained in relatively lesser number of scans.

In the above background, a new pure shift NMR method, ad-SAPPHIRE-PSYCHE
has been developed, and that is robust, performs very well for a variety of complex
mixtures, and is tolerant to various types of pulse/power miscalibrations. This scheme is
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especially crucial for NMR spectrometers equipped with autosamplers (or for the non-NMR
experts), as such a piece of equipment is routinely used for screening of several samples in a
single experimental setup by the metabolomics researchers. While recording NMR spectra
with autosamplers, sometimes a particular setting may not be suitable for all samples, and
then, in that case, the performance of any homodecoupling experiment is expected to be
lower. In the scheme proposed here, the imperfect pulse-width problem in PSYCHE kind of
experiments has been circumvented by replacing the hard-refocusing pulses with adiabatic
composite refocusing pulses, as they have tolerance towards the offset imperfections/ pulse
imperfections. The robustness of the present method has been demonstrated using honey

and peppermint oil metabolite samples (Fig. 7).
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Fig. 7: Comparison of SAPPHIRE-PSYCHE-1D (a), and adiabatic composite refocused version of
SAPPHIRE-PSYCHE-1D (ad-SAPPHIRE-PSYCHE, b) spectra recorded on peppermint oil while
recording at different pulse powers. The spectra recorded at accurate pulse powers are shown in the
middle (0 db); whereas, while deliberately using wrong pulse powers (bottom and top, + 3.5 dB) to
monitor the working performance of SAPPHIRE-PSYCHE and ad-SAPPHIRE-PSYCHE. From the
spectra, it is clear that ad-SAPPHIRE-PSYCHE works well for the wrong pulse powers also.
Further, a little enhancement in the spectral sensitivity (~ 20 %) is also noticed for the ad-
SAPPHIRE-PSYCHE spectrum with respect to that of the SAPPHIRE-PSYCHE even at the
properly calibrated pulse powers. This could be due to the powers are not very accurately calibrated,
and that leads in sensitivity drop, although the spectral quality is retained for the SAPPHIRE-
PSYCHE spectra.

All-in-One pure shift NMR spectroscopy: Often, rigid ring systems are a part of many
organic natural products such as steroids, terpenoids, macrocyclic antibiotics, and alkaloids.
For such spin-systems, recording a 1,1-ADEQUATE experiment alone provides the complete
backbone of 1BC-13C connectivity. The 1,1-ADEQUATE experiment filters the double-
quantum 3C-13C magnetization, i.e., at the natural abundance levels of carbon, it utilizes
only one active spin-pair (13C-13C) out of 10000 spin-pairs of carbons. Hence, a similar
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proportion of 'H magnetization is only used for that experiment; therefore, the remaining
magnetization, which is not a part of the double-quantum 3C-13C spin-pair, is discarded. In
order to use that remaining magnetization, a novel method has been proposed and named it
as NOAH-AST. In general, along with the 1,1-ADEQUATE experiment, there is an immense
need to record the multiplicity-edited (ME)-HSQC experiment, as it discriminates the
multiplicity of CH, CH», and CHj3 carbons and the respectively attached protons. Further, to
verify the TH-'H spin network, either a COSY or a TOCSY experiment have to be recorded.
Therefore, by combining 1,1-ADEQUATE (A), sensitivity improved version of ME-HSQC
(S), and TOCSY (T) in a single experiment (AST) in a NOAH fashion, NOAH-AST delivers
the complete chemical shift details of various classes of organic molecules; needless to say

that sufficient concentrations are required to be able to work at a natural abundance of 13C.
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Fig. 8: 1,1-ADEQUATE (b, f, ), ME-HSQC (c, h), and PSYCHE-TOCSY (e, j) spectra obtained
from a single NOAH-ASTps recorded on estradiol (a) molecule (~ 370 mM in DMSO-Ds), using an
800 MHz magnetic field strength. On the other hand, TOCSY (d, i) spectra are recorded from the
NOAH-AST experiment.

Another new pure shift NOAH NMR experiment (NOAH-ASTps), with the
abbreviations, A: 1,1-ADEQUATE, S: sensitivity improved version of multiplicity-edited
(ME)-HSQC, Tps: pure shift TOCSY, has been developed to obtain the complete chemical
shift assignments of small organic molecules from a single NMR experiment. While NOAH-
AST provides 13C-13C, 'H-13C, and 'H-'H connectivities for molecules with well-resolved
chemical shifts, NOAH-ASTps experiments discern H-'H connectivities even in complex
organic molecules such as steroids at ultra-high resolution (Fig. 8). These methods are very
flexible and allow to record data through non-uniform-sampling, which reduces the
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experimental time to a great extent. In order to make these methods friendly to non-NMR
experts (especially organic chemists and natural product scientists), python scripts have

been developed, and they help researchers in using these methods.

Dr. Sunita Patel

Crystallins are prevalent in the eye-lens and are ubiquitously found in all forms of life. They
are long-lived and are highly stable proteins. In microbes, Py-crystallin stability is enhanced
by binding to Ca2* while in vertebrate eye-lens its stability is achieved by compromising the
Ca?* binding affinity and at the same time by having specific residues at specific position of
the Py-crystallin domain. Certain mutations in the Py-crystallin domain lead to instability
and causes formation of partially unfolded states. Such states are prone to aggregation.
Identifying the position or the specific residues on the By-crystallin would provide a
molecular level understanding of the cause of structural unfolding. In this study, we
performed certain mutations at specific sites on the Py-crystallin domain based on the
sequence alignment with the intrinsically disordered Hahellin and the highly ordered eye-
lens yD-crystallin. We observed highly stable conformation for wild type M-crystallin while
a number of distinct conformational states for the mutants. Our study thus illustrates that
the chosen mutations cause the conformational transition from a folded to unfolded state(s)

which could be linked to eye-lens cataract in the homologue proteins.

6.3 School of Mathematical Science
Dr. Swagata Sarkar

p-Regularity of Stiefel Manifolds: A finite CW-complex is called p-regular if its localization
at a prime p is homotopy equivalent to a product of certain number of spheres localized at a
prime p. We prove that the projective Stiefel manifold and the m-projective Stiefel manifold
are not p-regular. We are also looking at the p-regularity of the right generalised projective
Stiefel manifold (homogeneous space) and generalized complex projective Stiefel manifolds
(which are, in general, non-homogeneous spaces). We are in the process of writing up our
results (Joint work with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata) and Prof. Shilpa Gondhali,
(BITS, Pilani, Goa Campus).

Degree Problem: We are studying maps between spaces of the form G/P, where G is of the
form SO (2k+1) or SO (2k), (k is an interger greater than or equal to 2), and P a maximal
parabolic subgroup, with a view towards calculating the possible degrees of such maps. We
also plan to study the endomorphisms of cohomology algebras of spaces G/P, of the above
form (Joint work with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata).
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We are trying to compute the higher homotopy groups of spaces which are a wedge
of spheres with a cell attached (Joint work with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata)
and Prof. Shilpa Gondhali, (BITS, Pilani, Goa Campus).

Study of the homotopy type of function spaces is a well-established and active area of
research. We are studying various techniques in rational homotopy theory, with a view
towards studying the algebras modelling the rational homotopy type of function spaces map
(X, Y) and map” {*} (X, Y) (of free and pointed type respectively), where X and Y are spaces

are homogeneous spaces (Joint work with Prof. Rekha Santhanam, (IIT-Bombay, Mumbai).

6.4 School of Physical Sciences
Dr. Ameeya Bhagwat

Extensive ETF calculations for a large number of even-even nuclei spanning the entire
periodic table have been carried out using the Gogny D1S interaction, with the aim to
deduce analytic average mean-field potentials from the D1S force with space-dependent
effective mass, m*(r). In order to achieve this, the energy density at ETF level including
second-order corrections is minimized wusing trial neutron and proton densities
parametrized as generalized Fermi distributions. The resulting densities are used to
compute quantities such as mean-field, spin-orbit potential and effective mass for each kind
of particles. For each kind of nucleons, the mean-field has been computed in two different
ways. In the first one, the kinetic energy operator includes the space-dependent effective
mass, whereas in the second one the effective mass contributions from the kinetic energy
operator have been subsumed in the potential energy. The former approach has the
advantage that the resulting analytical potentials are directly comparable with the Hartree-
Fock potentials, whereas, the potentials obtained in the latter case, are similar to the
phenomenological potentials available in the literature. We have demonstrated that the
mean fields, spin-orbit potentials and position-dependent effective masses can be
parametrized accurately using a simple modified Fermi function. It has been further shown
that the parameters appearing in these Fermi-function forms can be systematized as
functions of neutron and proton numbers up to very high degree of precision. The resulting
semi-phenomenological potentials and other quantities are found to be very close to those
obtained by the explicit ETF calculation with the D1S force. These results have been written
up and the article has been submitted to Physical Review C for publication [This work is being
done in collaboration with Peter Schuck (IPN Orsay, France), Xavier Vinias and Mario Centelles
(University of Barcelona, Spain].

A comprehensive calculation of ground-state properties of a large number of
spherical and deformed even-even nuclei is carried out in the present work using the Gogny
D1S force within the ETF scheme. The parametrized ETF potentials and densities as
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described in the point a above are used to calculate the smooth part of the energy and the
shell corrections within the Wigner-Kirkwood semiclassical averaging scheme. It is shown
that the shell corrections thus obtained, along with a simple liquid drop prescription, yield a
good description of ground-state masses and potential energy surfaces for nuclei spanning
the entire periodic table. The results have been written up and the article has been submitted
to Physical Review C for publication [This work is being done in collaboration with Peter Schuck
(IPN Orsay, France), Xavier Virias and Mario Centelles (University of Barcelona, Spain].

It has been shown that the method that had been developed by us to solve the
integro-differential equations, which has its roots in the Taylor’s theorem, can be used
effectively for kernels of non-Gaussian shapes effectively. This important result has been
written up and will be communicated for publication soon [This work is being done in
collaboration with Dr. Neelam ]. Upadhyay of Amrita Viswavidyapeetham, Chennai Campus].

Dr. Sangita Bose

Superfluid density from magnetic penetration depth measurements in Nb-Cu 3D nano-
composites films: Superconductivity in 3D Nb-Cu nanocomposite granular films was
studied with varying thickness for two different compositions, Nb rich with 88At% of Nb
and Cu rich with 46At% of Nb. For both compositions, the superconducting transition
temperature (Tc) decreased with decreasing film thickness. To explore if phase fluctuations
play any role in superconductivity in these 3D films, the superfluid stiffness (Js) of the films
was measured using low frequency two-coil mutual inductance (M) technique. Interestingly,
measurement of M in magnetic fields showed two peaks in the imaginary component of M
for both Nb rich and Cu rich films. The two peaks were associated with the pair-breaking
effect of the magnetic field on the intra and inter-granular coupling in these films consisting
of random network of superconductor (S) and normal metal (N) nano-particles.
Furthermore, Js was seen to decrease with decreasing film thickness and increasing Cu
content. However, for all films studied Js remained higher than the superconducting energy
gap (I') indicating that phase fluctuations do not play any role in superconductivity in the
film thickness and composition range investigated. Our results indicate that an interplay of
quantum size effects (QSE) and superconducting proximity effect (SPE) controls the T. with
composition in these 3D nano-composite films (Chandan Gupta, Pradnya Parab).

Investigation of Perylene based OLED devices: Four Perlylene based organic molecules
were synthesized with different substituent groups. All four of these molecules were
fluorescent in the visible region with the dominant wavelength between 500-580nm. They
showed high quantum yield in solution. Thin films of these molecules showed interesting
morphology. Devices were made for these compounds where the device geometry was
optimized to get the best efficiencies. It was observed that the films which had large, well
connected grains showed better device efficiencies which could be attributed to efficient
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carrier transport. Our work showed that by tailoring the substituents on the perylene, OLED
devices with emission in green and orange could be achieved with almost the same
efficiency. Collaborator: Dr. Neeraj Agarwal (CEBS, Mumbai);, Student: Chandan Gupta, Swati
Dixit.

Dr. Padmnabh Rai

The work is focused around exploring the growth and optoelectronic-plasmonic
applications of carbon-based materials (carbon nanotube, graphene and single crystal
diamond). The research activity includes both experiment and its validation with theoretical

simulation. Some of the current research highlights are as follows.

Model for electroluminescence in single-walled carbon nanotube field effect transistor
under transverse magnetic field: Electroluminescence (EL) spectrum and radiative
recombination rate (RRR) of short channel single-walled carbon nanotube field effect
transistor (SWNTFET) in presence of transverse magnetic field is calculated by using non-
equilibrium Green’s function (NEGF) method. Significant enhancement in radiative
recombination rate and red shift in electroluminescence spectrum are observed with increase
in the strength of magnetic field. The band gap suppression estimated from energy position
resolved local density of states calculation plays a dominant role in transport mechanism
under the influence of external magnetic field. The tuning of electroluminescence spectrum
of single-walled carbon nanotube by transverse magnetic field can be employed as
nanoscale optical source in next generation optoelectronic and photonic devices (Tapender
Singh and Padmnabh Rai).

Electroluminescence from split-gate carbon nanotube field effect Transistor: In this
structure the coaxial gate is divided in two parts and simulated by NEGF method. Decrease
in RRR yield and blue shift in EL spectrum were observed by widening the separation
between side gate, because of appearance of tunneling states in the potential barrier formed
at the middle of the channel. Contacts-gate overlapping region has also played a major role
in altering the energy band diagram of SWNTFET. The interference between the gate and
drain field influences the EL yield and EL spectrum was found to red-shifted with increase
of gate voltage. Red-shift in EL spectrum and degradation in RRR yield was observed by
increasing overlapping region between gate and source/drain contacts. In this structure, the
gate loses its control over the channel due to enhanced interference between different fields
(gate field and contacts field) (Tapender Singh and Padmnabh Rai).

NV centered single crystal diamond: Microwave plasma chemical vapor deposition
(MPCVD) technique was employed to synthesize single crystal diamond (SCD) on (100)
oriented diamond substrate. The intense spherical spots in Laue pattern confirm single

153



UM-DAE CEBS C\O ANNUAL REPORT 2019-2020

crystalline nature of as grown diamond crystal, which is aligned along [100] zone axis. The
Raman peak at 1332 cm! signifies sp® nature of carbon atom in diamond sample (Fig. 9).
Raman data also confirms non-graphitic content in the sample. These SCDs are being
explored for single photon emission from its NV centers, which make them a potential

material for quantum computing applications (CEBS and Industrial Collaboration).
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Fig. 9: (1) Laue pattern and (b) Raman spectrum of single crystal diamond grown by microwave
plasma chemical vapor deposition.

Dr. Bhooshan Paradkar

Magnetic reconnection in the partially ionized plasma: Magnetic reconnection is one of the
important physical processes to convert magnetic energy into plasma kinetic energy. It is
supposed to play an important role in coronal heating of the Sun. Since the solar atmosphere
in the region between photosphere and chromosphere is partially ionized, the process of
magnetic reconnection in the partially ionized plasma is studied through numerical
simulations. The simulations are performed in two-dimensional Cartesian geometry by
modifying a Magnetohydrodynamics (MHD) code to include the ambipolar diffusion of
magnetic fields, typically observed in partially ionized plasma. It was found that ambipolar
diffusivity can lead to faster topological changes in the magnetic field configuration. This
work was carried out as part of M.Sc. thesis project of Ms. Neha Srivastava and was presented at 31
Asia-Pacific conference at Plasma Physics, 4-8 November 2019, Hefei, China as an oral presentation.

Study of solar convection in the presence of rotation: The turbulent Reynolds stresses
arising due to the convection inside the Sun play an important role in the differential
rotation of the Sun. Analytical expressions for such Reynolds stresses are derived to include
the effect of solar rotation. The non-diffusive components of these stresses, typically known
as Lambda Terms in the Reynolds stresses, are derived from Eddy-ensemble approach. The
derived expressions are tested to produce differential rotation profiles that are consistent
with the helioseismic measurements. The inference of meriodional circulation velocities

using these Reynolds stress expressions is currently underway.
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Dr. Ananda Hota

Rare m-shaped Moustache radio galaxies: Three unique cases of m-shaped 'moustache
radio galaxies' which are Laboratories to investigate AGN-feedback during galaxy merger
have been spotted (Fig. 10). Multi-wavelength image of one of these objects has been

presented here.

Fig. 10: In the image red channel represents
150 MHz (2m wavelength) image taken with
the Indian Giant Meterwave Radio Telescope
(GMRT TGSS ADRI1 survey), blue channel
represents 1400 MHz (20 cm wavelength)
image taken with the American Very large
Array (VLA NVSS survey) and the Green
channel repreents DSS optical survey image.

#RADatHomelndia

A faint diffuse 'relic' emission is seen towards south which form bent jets. The
source looks like a Wide Angled Tail (WAT) radio galaxy whose radio jets appear to bend
in a common direction like a tail, and optical image suggest a galaxy pair in which only
one of them is active in radio, while host has a redshift of 0.120357. Notice the inner jets
bent in opposite direction to the outer jets, suggesting a circular motion of the host and its
interacting companion (up-down motion of the host seen in projection). Two of these rare
sources have been found by woman citizen scientists working with RAD@home
Astronomy Collaboratory. RAD@home citizen science is a training programmes have
been supported by dozen education and research institutes like ICTS-TIFR, IoP, NCRA-
TIFR NISER, IISERs, IITs UM-DAE CEBS, Nehru Planetarium (Delhi) etc and Vigyan
Samagam (SKA-India, DAE, DST, NCSM, Govt of India). As it allows any University
educated citizen/student to get trained online through e-class/ OOWLRAW.

Dr. P. Brijesh

A second plasma instrument - Ion Acoustic Wave (IAW) device - was successfully installed
in the Plasma Lab in collaboration with DAE’s Facilitation Centre for Industrial Plasma
Technologies (FCIPT) - Institute for Plasma Research (IPR) -Gandhinagar, who designed and
developed this instrument specifically for CEBS. Besides the ability to launch an IAW, this
system consists of a custom designed vacuum chamber equipped with multiple Langmuir
probe diagnostics and ports for optical detection and probing of plasma emissions (Fig. 11).
A characteristic profile of IAW in the plasma generated by a high current applied to a
filament inside the chamber and detected by the Langmuir probe is shown in Fig. 11. The
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glow discharge plasma device (first of the plasma instruments obtained last year under the
same collaboration) was introduced in the lab course in the autumn semester. Two Physics
students from University of Mumbai were also able to carry out their M.Sc. project work
utilizing this device. The IAW instrument will offer additional plasma related experiments

in the advanced physics lab curriculum.

Fig. 12: Modifield electrodes
geometry.

Fig. 11: Ion acoustic-wave intruments.

Deterministic triggering of plasma instabilities and waves including detection
techniques is one amongst many research topics in plasma physics. In this regard the local
manufacturing industry was actively engaged to custom fabricate and modify electrode
material geometry in the glow-discharge plasma device. Few electrode geometries that were
developed as exploratory steps is depicted in Fig. 12. Spectroscopic and breakdown
characteristics, with different gases and modified electrodes specifically in the form of a
hollow cathode, were measured with an oscilloscope and high-resolution optical
spectrometer®. During these endeavors, with some technical improvisations and support
from in-house CEBS workshop, it was possible to generate a “spherical plasma ball” and a
“plasma torus ring” (Fig. 13).

Fig. 13: Electrodes in the form of sphere and ring.
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The physical gaps in the coarsely wound mesh electrodes allow for gas in the
chamber to permeate into the interior region (which then gets ionized to form the plasma)
whereas significant amount of light emission escaping from the interior makes the plasma
imprinted by the electrode geometry visible from outside. These geometries offer the
scientifically studying plasma plumes of
("Acknowledgements: Sonali Mondal (Project Assistant) and John Sunil (CEBS student’s KVYP

summer project) for their contributions towards this experiment).

possibility  of controlled morphology

Dr. Sujit Tandel

Isomeric states and associated collective structures in 198200202Hg have been studied using
multi-nucleon transfer reactions (Fig. 14). A coupled rotational band, with possible four-
quasiparticle character, is established in 1%Hg. Sequences built on two-quasiparticle,
positive- and negative-parity levels are assigned to 22Hg. New isomers in 202Hg with It = 7-
and 9, and Ti/2 = 10.4(4) ns and 1.4(3) ns, respectively, have been identified. A half-life of
1.0(3) ns is established for the Im = 12+ state in 20Hg. B(E2) values deduced from isomeric
transitions in Hg isotopes indicate that, while collectivity near the ground state gradually
diminishes from N = 112 to N = 124, it is found to increase for the 12+ and 9- states up to N =
118, followed by a reduction for higher neutron numbers. Calculations using the Ultimate
Cranker code provide insight into the variation of deformation with spin and allow for an
understanding of observed band crossings. The evolution of collectivity with spin, and along

the isotopic chain, has been established (Saket Suman).

Neutron Number

Neutron Number

112114 116 118 120 122 124 114 116 118 120 122 124
3 5201 wf g 22 -
. ¥ =T | o r ¢ 12*-10*
= = i
B 5. I : ll} ® ; i
§40 % é i §40 ' é s
- ey 25 D ; \xm H
g -1 |5 5
20 | T 20 : @ ]
© @ ~&
067 704 196 198 200 202 204 097 794 196 198 200 202 204

Mass Number Mass Number
Fig. 14: Reduced E2 transition probabilities in Hg isotopes (A = 192-204) for the 7- — 5, 9- — 7
isomeric transitions, and 10 — 8+, 12+ — 10* ones, contrasted with the corresponding 2+ — 0*

values.

High-resolution energy and fast timing measurements for nuclear spectroscopy using
digital signal processing: Simultaneous high-resolution energy and picosecond timing
measurements have been performed with an 8-channel, 14-bit, 500 MS/s digitizer coupled to
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semiconductor and scintillation radiation detectors, resulting in performance equivalent to
that obtained with analog electronics. By interpolating between the 2 nanosecond time
stamps associated with the sampling frequency, timing up to few tens of picoseconds is
achieved. Energy resolution and linearity are determined to be excellent. Coincidence and
precise lifetime measurements performed indicate the utility in complex gamma-ray

spectroscopic studies.

Dr. Sanved Kolekar

Directional dependence of the Unruh effect for spatially extended detectors: The response
of a spatially extended direction-dependent local quantum system, a detector, moving on
the Rindler trajectory of uniform linear acceleration in Minkowski spacetime, and coupled
linearly to a quantum scalar field is analysed. Two spatial profiles are considered: (i) a
profile defined in the Fermi-Walker frame of an arbitrarily-accelerating trajectory,
generalising the isotropic Lorentz-function profile introduced by Schlicht to include
directional dependence; and (ii) a profile defined only for a Rindler trajectory, utilising the
associated frame, and confined to a Rindler wedge, but again allowing arbitrary directional
dependence. For (i), it is found that the transition rate on a Rindler trajectory is non-thermal,
and dependent on the direction, but thermality is restored in the low and high frequency
regimes, with a direction-dependent temperature, and also in the regime of high acceleration
compared with the detector's inverse size. For (ii), the transition rate is isotropic, and
thermal in the usual Unruh temperature. The non-thermality and anisotropy found in (i) are

attributed to the leaking of the Lorentz-function profile past the Rindler horizon.

The role of Unruh effect in Bremsstrahlung: An equivalence is demonstrated, by an explicit
first order quantum calculation, between the Minkowski photon emission rate in the inertial
frame for an accelerating charge moving on a Rindler trajectory with additional transverse
drift motion and the combined Rindler photon emission and absorption rate of the same
charge in the Rindler frame in the presence of the Davies Unruh thermal bath. The
equivalence also extends, for the Bremsstrahlung emitted by the same charge as calculated
using the machinery of classical electrodynamics. The equivalence is shown to also hold for
the case of accelerating charges moving on a Rindler trajectory with additional arbitrary
transverse motion. Our results generalise those of Higuchi et. al. (1992) and of Cozzella et. al.
(2017) for accelerated trajectories with circular transverse motion. Related issues and
experimental implications are discussed (With student: Kajol Paithankar).

Generation of CMB and Cosmological constant via bulk viscosity: A simple model of
uniformly expanding, homogeneous Universe with a bulk viscosity is studied wherein the
inflationary density decays due to viscous dissipation during the expansion phase of the
Universe. The model is shown to generate the Cosmic Microwave Background radiation
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(CMB). It is also demonstrated that, at late times, the inflationary density asymptotically
approaches a small finite constant value (With Prof. S M Chitre - CEBS, Prof. S.
Shankaranarayanan - IIT Bombay).

Prof. Manohar Nyayate

The research work on magnetic properties of rare earth intermetallic that was initiated at B.
N. Bandodkar College of Science, Thane, and Maharashtra was continued at the college. The
giant magnetostriction materials RFe; (R is Rare Earth) alloys. Rare earth alloys, R«R"1xFey,
(R =Tb, R"=Gd, x = 0.1 to 0.4) were synthesized by induction melting in argon atmosphere.
Their magneto-strictive properties were investigated using strain gauge technique. Doping
with Tb seems to reduce the Magnetostriction. Other giant magnetic material without costly
Rare Earth materials is being probed (Principal Investigator: Dr. M. N. Nyayate; Collaborator:
Dr. Jitendra Pendharkar, K. ]. Somaiya College of Science and Commerce, Vidyavihar, Mumbai).

Prof. R. Nagarajan
THz-Time Domain Spectroscopy (THz-TDS) studies on Commercial ferrofluid APG-2134,

which were initiated last year, was continued (Collaboration: Dr. S. Radha, Dept. of
Phys., UoM; Prof. R. V. Ramanujan, School of MS&E, NTU, Singapore; Prof. S. S. Prabhu,
Dept. of CMPMS, TIFR, Mumbai).
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Awards, Honours and Other Recognitions

Dr. M. Lopus received Outstanding Scientist in Biotechnology Award (2019) from
Venus International Foundation, Chennai.

Dr S. B. Ghag received the Young Scientist Award-2019 from Indian National
Science Academy (INSA), New Delhi.

Dr. Subhojit Sen was awarded the “2019 Anil Sadgopal CUBE Award” for
Popularization of Science and Cultivation of Scientific Temperament by CUBE,
HBCSE-TIFR, Mumbeai.

Dr. Sanved Kolekar was the National Team Leader of the Indian Delegation to the
International Olympiad in Astronomy and Astrophysics (IOAA) 2019 held in
Hungary from 2-11 August 2019.

Dr. D. K. Palit received Silver Medal of Chemical Research Society of India (2019).

Dr. S. K. Apte, Life Member of Indian Society of Cell Biology and Indian Nuclear
Society; attended online reviews of NIPGR, New Delhi and NBRI, Lucknow as a
member of their Scientific Advisory Committees; attended two online meetings of
DBT-TEC in Environmental Biotechnology in February and March, 2020 as Co-
Chairman, and one online meeting of DBT-STAG in June, 2020; attended 3 meetings
of DAE RRF Progress Review Committee as a member in January, February and
March 2020.

Dr. ]. S. D’Souza, Life member of National Academy of Biological Sciences; Elected
as a Fellow of the Royal Society of Biology, United Kingdom (October 2020); Re-
appointed as the DBT nominee for IBSC of Reliance Industries ltd. (Reliance R&D
Centre); Member, Board of Studies in the subject of Life Sciences, KC College,
HSNC University; Panelist (Biology expert) of J. N. Tata Endowment for the Higher
Education of Indians.

Dr. Manu Lopus elected as a Fellow of the Royal Society of Biology, United
Kingdom (July 2020)

Dr. V. L. Sirisha, awarded an Outstanding Women Scientist by Venus International
Foundation, Chennai; Member of American Society of Microbiology, U.S.A; Life
Member of the Society of Microbiologists, India; Board Member, The Humsafar
Trust, Mumbai, India; Member, International Review Board, HST, Mumbai;
Member of Indian Scientists” Response to COVID-19 (ISRC), India.

Dr. V. K. Jain, Chief Guest for the valedictory function, B.N. Bandodkar College,
Thane (10 January 2020); Chairman selection committee of AEES Awards for the
year 2018-2019 (13 January 2020); Chief Guest for the DST INSPIRE Internship
Science Camp, Pillai College of Engineering, Panvel (11 February 2020); Member
organizational selection Committee of AEES for the National Awards to teachers of
MHRD (30 July 2020).
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Dr. A. Kale, appointed as an editorial board member of the journal “Exploratory
Biotechnology Research”; Appointed as an editorial board member of the journal
“The Protein Journal”; Adjunct faculty at National Centre for Nanoscience and
Nanotechnology, University of Mumbai; Board of studies for Department of
Biotechnology, D.Y. Patil University, Navi Mumbai; Academic Board, Department
of Biophysics, Mumbai University.

Dr. R. V. Hosur, Distinguished Visiting Professor at IIT Bombay; Editorial Board
member of Magnetic Resonance in Chemistry; Council member, National Council of
Science Museums; Expert committee of ICMR for establishing Centre for Systems
Medicine at JNU; Selection committee of Lady Tata Trust for “Young Researcher
Award’; Referee for D. S. Kothari fellowship of UGC; member of the Academic
Council of Mithibai College, Vile Parle and attend their meeting regularly.

Dr. S. Natarajan, INSA Fellowship Sectional Committee Member (Mathematical
Sciences).

Dr. S. Chaudhary: Member of Kishore Vaigyanik Protsahan Yojna (KVPY) - 2019-20;
interview committee (held at IIT-Bombay during February 28 March 2020);
Reviewer and editor of NPTEL course Chemical and Biological Thermodynamics:
Principles to Applications (Course code: 104101084).

Dr. S. G. Dani, Continuing as Editor of Ganita Bharati, The Bulletin of the Indian
Society for History of Mathematics; Continuing on the Editorial Boards of
Monatshefte fuer Mathematik, Journal of Theoretical Probability, Indian Journal of
Pure and Applied Mathematics and Proceedings (Math. Sci.) of the Indian Academy
of Sciences; Serving as member on the Advisory Board of a long-term project on
History of Mathematics of India, at IIT Gandhinagar.

Dr. A. Bhagwat, Member of Board of Studies, Physics (SIES College, Sion); Member
of Organizing Committee of “International Conference on Complex Quantum
Systems (ICCSQS) 2020”; Member, Board of Governors for implementation of
various projects/schemes under Rashtriya; Ucchatar Shiksha Abhiyan (RUSA)
Scheme, University of Mumbai.

Dr. S. Kolekar, Inducted as a lifetime member of the Indian Association for General
Relativity and Gravitation (IAGRG) on 12 July 2020.

Dr. Ananda Hota admitted as an Associate Member of the Square Kilometer Array
India Consortium.

Dr. Siddhesh Ghag was one of the judges for the evaluation of Intercollegiate Poster
Competition SRIJNA-2020 organized by GNIRD, G N Khalsa College; attended the
Board of Studies meeting of the Dept of Biotechnology, G N Khalsa College,
Mumbai.
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8.  Ph. D. Thesis Supervised / Submitted

1. Ms. Pradnya Parab, Ph. D. thesis entitled “Study of superconducting nano-
composites and novel superconductors” Mumbai University (Defended Ph. D. on 4
August, 2019)

Guide: Prof. S. Haram (Supervisor), Dr. S. Bose (Co-Supervisor)

2. Mr. Qamar T. Siddiqui, submitted his Ph.D. thesis entitled “Synthesis of organic
materials, their photophysical, electrochemical studies and applications in organic
electronics”, to Aligarh Muslim University, Aligarh (Defended Ph. D. on 25 January
2020);

Guide: Prof. M. Muneer (Supervisor) and Dr. N. Agarwal (Co-Supervisor)

3. Mr. Tapender Singh, Ph. D. thesis title: ‘Simulation study of ballistic electronic
transport and light emission by CNT field effect transistor using non-equilibrium
Green’s function method’, Central University of Himachal Pradesh, Dharamshala,
HP (Defended Ph. D. on 24 July 2020)

Guide: Dr. P. Rai (Supervisor), Prof. B. C. Chauhan (Co-supervisor)

4. Ms. Samridhi, Ph. D. thesis title: ‘Understanding the role of tetracycline and
oxytetracycline on actin polymerization’, Jaipur National University, Jaipur,
Rajasthan (Submitted)

Guide: Prof. H. N. Verma (Supervisor), Dr. A. Kale (Co-supervisor)

5. Mr. Domnic M. Colvin, Ph. D. thesis title: “‘Proteomic and metabolomic analysis of
the gram-positive bacteria isolated from the mid-gut of Culex quinquefasciatus
larvae, exhibiting mosquito larvicidal toxicity’, Jaipur National University, Jaipur,
Rajasthan (Submitted)

Guide: Prof. H. N. Verma (Supervisor), Dr. A. Kale (Co-supervisor)

6. Mr. S. Gholam Wahid, Ph. D. thesis title: ‘Novel shapes and symmetries in heavy
nuclei’, UM-DAE CEBS, Mumbai University (Submitted)
Guide: Prof. S. K. Tandel

7. Mr. Mukul Mhaskey, Ph. D. thesis title: “A GMRT based study of extragalactic radio
sources with steeply inverted spectra’, Savitribai Phule Pune University, Pune
(Submitted)

Guide: Prof. G. Krishana (Co-supervisor).
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Publications

Refereed Journals

Oral administration of 3,3’-diselenodipropionic acid prevents thoracic radiation
induced pneumonitis in mice by suppressing NF-kB/IL - 17/G-CSF/ neutophil axis
K. A. Gandhj, J. S. Goda, V. V. Gandhi, A. Sadanpurwala, V. K. Jain, K. Joshi, S.
Epari, S. Rane, B. Mohanty, P. Chaudhari, S. Kembhavi, A. Kunwar, V. Gota and K.
I. Priyadarsini

Free Radical Biology and Medicine, 145 (2019) 8-19.

Synthesis and characterization of some BODIPY-based substituted salicylaldimine
Schiff bases

N. Kushwah, S. Mula, A. P. Wadawale, M. Joshi, G. Kedarnath, M. Kumar, T. K.
Ghanty, S. K. Nayak and V. K. Jain

J. Heterocyclic Chem., 56 (2019) 2499-2507.

TADF and exciplex emission in a xanthone-carbazole derivative and tuning of its
electroluminescence with applied voltage

Q. T. Siddiqui, A. A. Awasthi, P. Bhui, P. Parab, M. Muneer, S. Bose and N. Agarwal
RSC Adv., 9 (2019) 40248-40254.

In-vitro anti-cancer and in-vivo immunomodulatory activity of two new
compounds isolated from wheatgrass (Triticum aestivum L.)

S. Save, H. Chander, M. Patil, S. Singh, N. K. Satti, G. Chaturbhuj and B. Clement
Ind. ]. Nat. Prod. Resour., 10 (2019) 9-22.

Mechanistic insights from replica exchange molecular dynamics simulations into
mutation induced disordered-to-ordered transition in hahellin, a By-crystallin.

S. Patel, B. Krishnan, R. V. Hosur and K. V. R. Charry

J. Phys. Chem B, 123 (2019) 5086-5098.

Natural compound safranal driven inhibition and dis-aggregation of a-Synuclein
fibrils

S.S. Save, K. Rachineni, R. V. Hosur and S. Choudhary

Int. ]. Biol. Macromol., 141 (2019) 585-595.

Triphala inhibits alpha-synuclein fibrillization and their interaction study by NMR
provides insights into the self-association of the protein

M. Bopardikar, A. Bhattacharya, V. Mohan Rao Kakita, K. Rachineni, L. Borde, S.
Choudhary, S. R. Koti Ainavarapu and R. V. Hosur

RSC Adv., 9 (2019) 28470-28477.

Ultraclean pure shift NMR spectroscopy with adiabatic composite refocusing
pulses: Application to metabolite samples

V. Mohana Rao Kakita, K. Rachineni and R. V. Hosur

Chemistry Select, 4 (2019) 9893.
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Model for electroluminescence in single-walled carbon nanotube field effect
transistor under transverse magnetic field

T. Singh and P. Rai

Materials Research Express, 6 (2019) 116216.

Mean field solar dynamo in the presence of partially ionized plasmas and sub-
surface shear

B. S. Paradkar, S. M. Chitre and V. Krishan

Monthly Notices of the Royal Astronomical Society, 488 (2019) 4329-4337.

X-shaped Radio Galaxies: Optical Properties, Large-scale Environment and
Relationship to Radio Structure

R. Joshi, Gopal-Krishna, X. Yang, J. Shi, S. Yu, P. J. Wiita, L. C. Ho, X. Wu, T. AN, R.
Wang, S. Subramanian and H. Yesuf.

The Astrophysical Journal, 887 (2019) 266.

Hydrogen storage properties of Ti,FeV BCC solid solution.
T. K. Das, A. Kumar, P. Ruz, S. Banerjee and V. Sudarsan
J. Chem. Sci. 131 (2019) 98.

Isomers from intrinsic excitations in 200T1 and 201.202Ph

P. Roy, S. K. Tandel, S. Suman, P. Chowdhury, R. V. F. Janssens, M. P. Carpenter, T.
L. Khoo, F. G. Kondev, T. Lauritsen, C. J. Lister, D. Seweryniak and S. Zhu

Physical Review C, 100 (2019) 024320.

Rindler horizons in the Schwarzschild spacetime
Kajol Paithankar and Sanved Kolekar
Phys. Rev. D, 100 (2019) 084029.

Decay spectroscopy of two-quasiparticle K isomers in 24624Cm via inelastic and
transfer reactions

U. Shirwadkar, S. K. Tandel, P. Chowdhury, T. L. Khoo, I. Ahmad, M. P. Carpenter,
J. P. Greene, R. V. F. Janssens, F. G. Kondev, T. Lauritsen, C. J. Lister, D. Peterson, D.
Seweryniak, X. Wang and S. Zhu

Physical Review C, 100, (2019) 0343009.

Ciliary dysfunction: from relative obscurity to a formidable position
J. S. D’Souza
Spinco Biotech Cutting Edge (100" Edition), 9 (2019) 64-65.

Tryptone-stabilized gold nanoparticles induce unipolar clustering of
supernumerary centrosomes and Gl1 arrest in triple-negative breast cancer cells

J.G. Nirmala and M. Lopus

Scientific Reports, 9 (2019) 19126.
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19.
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21.

22.

23.

24.

25.

26.

27.

Perturbation of tubulin structure by stellate gold nanoparticles retards MDA-MB-
231 breast Cancer cell viability

J. Nirmala Grace, A. Beck, S. Mehta and M. Lopus

J. Biol. Inorg. Chem., 24 (2019) 999-1007.

Insights into the structure and tubulin-targeted anticancer potential of N-(3-
bromobenzyl) noscapine

S. Cheriyamundath, T. Mahaddalkar, P.K.R. Nagireddy, B. Sridhar, S. Kantevari,
and M. Lopus

Pharmacol. Rep., 71 (2019) 48-53.

Deciphering the anti-Parkinson’s activity of sulfated polysaccharides from
Chlamydomonas reinhardtii on the a-synuclein mutants A30P, A53T, E46K, E57K, and
E35K

G. P. Panigrahi, A. R. Rane, S. L. Vavilala and S. Choudhary

J. Biochem., 166 (2019) 463-474.

Evaluating the antibacterial and antibiofilm potential of sulfated polysaccharides
extracted from green algae Chlamydomonas reinhardtii

J. Vishwakarma and S. L. Vavilala

J. Appl. Microbiol., 127 (2019) 1004-1017.

Roots of elements in Lie groups and the exponential maps,
S. G. Dani
Contemporary Mathematics, 738 (2019) 13-22.

More variants of Erdos- Selfridge superelliptic curves and their rational points
N. Saradha
Indian ]. of Pure and Applied Math., 50 (2019) 333-342.

On the interlacing of zeros of Poincare series,
E. Saha and N. Saradha
Ramanujan |., (2019). https:/ /doi.org/10.1007 /s11139-019-00164-x

Products of factorials which are powers
A. Berczes, A. Dujella, L. Hajdu, N. Saradha and R. Tijdeman
Acta Arith., 190 (2019) 339-350.

Functional characterization of an inducible bidirectional promoter from Fusarium
oxysporum f. sp. cubense

A.Dash, V. Gurdaswani, J. S. D'Souza and S. B. Ghag

Scientific Reports, 10 (2020) 2323.

A chemometric study combined with spectroscopy for the quantification of
secondary structure of flagellar-associated protein 174 (FAP174)

M. Yogesha, V. G. Rao, P. Devangad, J. S. D'Souza and S. Chidangil

J. Chemometrics, (2020) e3221.
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FocSgel in Fusarium oxysporum f. sp. cubense race 1 is essential for full virulence
V. Gurdaswani, S. B. Ghag and T. R. Ganapathi
BMC Microbiol., 20 (2020) 255.

Tubulin- and ROS-dependent antiproliferative mechanism of a potent analogue of
noscapine, N-propargyl noscapine

N. Nambiar, P. K. R. Nagireddy, R. Pedapati, S. Kantevari and M. Lopus.

Life Sci., 258 (2020) 118238.

Cell death mechanisms in eukaryotes
J. G. Nirmala and M. Lopus
Cell Biol. Toxicol., 36 (2020) 145-164.

Unravelling the antibiofilm potential of green algal sulfated polysaccharides against
Salmonella enterica and Vibrio harveyii

J. Vishwakarma and S. L. Vavilala

Appl. Microbiol. Biotechnol., 104 (2020) 6299-6314.

In vitro evaluation of the antioxidant and anti-skin aging properties of green algal
sulfated polysaccharides

B. Falcao, J. Vishwakarma, H. Jadav and S. L. Vavilala.

Archiv. Microbiol. Immunol., 4 (2020) 75-90.

Cefoperazone sodium liposomal formulation to mitigate P. aeruginosa biofilm in
Cystic fibrosis infection: A QbD approach

V. Ghodake, J. Viswakarma, S. L. Vavilala and V. Patravale

Int. ]. Pharmaceut., 587 (2020) 119696.

The Birth of Antibiotics: becoming a microbiologist
R. Karandikar and S. Sen
iWonder Rediscovering School Science, May (2020) 52-55.

Internally functionalized multifaceted organochalcogen compounds
V. K. Jain
Dalton Trans., 49 (2020) 8817-8835.

Polyamine acetylation and substrate-induced oligomeric states in Hpa2 of MDR
Acinetobacter baumannii

J. S. Tomar and R. V. Hosur

Biochimie., 168, (2020) 268-278

All-in-one NMR spectroscopy of small organic molecules: Complete chemical shift
assignment from a single NMR experiment.

V. Mohan Rao Kakita and R. V. Hosur

RSC Adv, 10, (2020) 21174.
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Comparative studies of photophysics and exciton dynamics of different
diphenylanthracene (DPA) nanoaggregates.

B. Manna, A. Nandji, S. Nath, N. Agarwal and R. Ghosh

J. Photochem. Photobio.: Chemistry A, 400 (2020) 112700.

Excited state relaxation dynamics of trans-4-[4-(dimethylamino)-styryl]-1-
methylpyridinium iodide (DASPI): Dimethylanilino or methylpyridinium
twist?

C. Singh, B. Modak, R. Ghosh and D. K. Palit

Asian J. Physics, 29 (2020) 229 - 248.

Scope, kinetics, and mechanism of “On Water” Cu catalysis in the C-N cross-
coupling reactions of ilndole derivatives

V. Malavade, M. Patil and Mahendra Patil

Eur. J. Org. Chem., 5 (2020) 561 - 569.

Optical nano-antenna for beamed and surface enhanced Raman spectroscopy
V. Awasthi, R. Goel, S. Agrawal, P. Rai, and S. K. Dubey
Journal of Raman Spectroscopy, (2020) 1-25.

Comparative intra-night optical variability of X-ray and y-ray detected narrow-line
Seyfert 1 galaxies

V. Ojha, H. Chand, Gopal-Krishna, S. Mishra and K. Chand

Monthly Notices of the Royal Astronomical Society, 493 (2020) 3642

Multiband optical flux density and polarization microvariability study of optically
bright blazars

M. Pasierb, A. Goyal, M. Ostrowski, L. Stawarz, P. ]J. Wiita, Gopal-Krishna, V. M.
Larionov, D. A. Morozova, R. Itoh, F. Alicavus, A. Erdem, S. Joshi, S. Zola, G. A.
Borman, T. S. Grishina, E. N. Kopatskaya, E. G. Larionova, S. S. Savchenko, A. A.
Nikiforova, Y. V. Troitskaya, I. S. Troitsky, H. Akitaya, M. Kawabata and T.
Nakaoka

Monthly Notices of the Royal Astronomical Society, 492 (2020) 1295-1317.

Directional dependence of the Unruh effect for spatially extended detectors
S. Kolekar
Physical Review D, 101(2020) 025002.

The role of Unruh effect in Bremsstrahlung
K. Paithankar and Sanved Kolekar
Physical Review D, 101 (2020) 065012.

Metastable states from multinucleon excitations in 202T] and 205Pb

S. G. Wahid, S. K. Tandel, Saket Suman, M. Hemalatha, Anurag Patel, Poulomi Roy,
A.Y. Deo, Pragati, P. C. Srivastava, Bharti Bhoy, S. S. Bhattacharjee, R. P. Singh, S.
Muralithar, P. Chowdhury, R. V. F. Janssens, M. P. Carpenter, T. L. Khoo, F. G.
Kondev, T. Lauritsen, C. J. Lister, D. Seweryniak, S. Zhu, S. Rai and A. Sharma
Physical Review C, 102 (2020) 024329.
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High-resolution energy and fast timing measurements for nuclear spectroscopy
using digital signal processing

S. K. Tandel, D. Negi, S.G. Wahid, S. Suman, A. Patel, P. Roy, M. Hemalatha, D.C.
Biswas, M. Venaruzzo and C. Tintori

Journal of Instrumentation, 15 (2020) P0O8013.

Lifetime measurement and shell model description of negative parity states up to
band-termination in 4V

S. Mukhopadhyay, D. C. Biswas, L. S. Danu, R. Chakrabarti, U. Garg, S. K. Tandel,
Y. K. Gupta, B. N. Joshi, G. K. Prajapati, B. V. John, S. Saha, J. Sethi and R. Palit
Nuclear Physics A, 1000 (2020) 121785.

Concept of reaction coordinate for dynamics of optically controlled non-equilibrium
processes in condensed phase,

M. Das, A. Samanta and S. K. Ghosh

Theoretical Chemistry Accounts, 139 (2020) 22.

Reactivity Parameters and Substitution Effect in Organic Acids
C. Jishnudas, K. R. S. Chandrakumar and S. K. Ghosh
Journal of Physical. Chemistry A, 124 (2020) 3770-3777.

Effect of aggregation on hydration of HSA protein: Steady state terahertz absorption
spectroscopic study.

B. Manna, A. Nandi, M. Tanaka, H. Toyokawa, R. Kuroda and D. K. Palit

J. Chem. Sci., 132 (2020) 8.

Effect of Tetracycline family of antibiotics on actin aggregation, resulting in the
formation of Hirano bodies responsible for neuropathological disorders

S. Pathak, S. Tripathi, N. Deori, B. Ahmad, H. Verma, R. Lokhande, S. Nagotu and
A.Kale

J. Biomolecul. Struct. Dynamics, 28 (2020) 1-18.

On the congruence subgroup problem for anisotropic groups of inner type A,
M. M. Radhika and M. S. Raghunathan
Mathematische Zeitschrift, 295 (2020) 583-594.

Molecular approaches for the improvement of under-researched tropical fruit trees:
Jackfruit, Guava and Custard Apple.

V. A. Bapat, U. B. Jagtap, S. B. Ghag and T. R. Ganapathi

International Journal of Fruit Science, 20 (2020) 233-281.

Accepted in Peer Reviewed Journals

9-PAN promotes tubulin- and ROS-mediated cell death in human triple-negative
breast cancer cells

P. Verma, P. K. R. Nagireddy, S.S. Prassanawar, J. G. Nirmala J, A. Gupta, S.
Kantevari and M. Lopus
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J. Pharm. Pharmacol., (2020) https://doi.org/10.1111/jphp.13349.
2. Nanotechnology-based wastewater treatment

C. Sanith and S.L. Vavilala

Water. Envi. J., (2020) https://doi.org/10.1111/wej.12610.

3. Cyclometalated group-16 compounds of palladium and platinum: Challenges and
opportunities
V. K. Jain
Coord. Chem. Rev., (in press).

4. In vitro, in vivo and in silico rationale for the muscle loss due to therapeutic drugs
used in the treatment of Mycobacterium tuberculosis infection
S. Pathak, N. Deori, A. Sharma, S. Nagotu, and A. Kale
Journal of Biomolecular Structure and Dynamics, (2020), DOI:
10.1080/07391102.2020.1806928.

5. Enterococcus  durans with mosquito larvicidal toxicity against Culex
quinquefasciatus, elucidated using a Proteomic and Metabolomic approach
D. Colvin, V. Dhuri, H. Verma, R. Lokhande, and A. Kale
Nature Scientific Reports, (2020), DOI: https:/ /doi.org/10.1038 /s41598-020-61245-2.

6. Effect of tetracycline family of antibiotics on actin aggregation, resulting in the
formation of Hirano bodies responsible for neuropathological disorders
S. Pathak, S. Tripathi, N. Deori, B. Ahmad, H. Verma, R. Lokhande, S. Nagotu, A. Kale
Journal of Biomolecular Structure and Dynamics, (2020), DOI:
10.1080/07391102.2020.1717629.

7. Molecular study of binding of Plasmodium ribosomal protein P2 to erythrocytes and
lipids
Pushpa Mishra, Disha Sengupta, Crismita Dmello, Suraj C Singh, Ramakrishna V
Hosur, Shobhona Sharma
Biochimie, (in press).

8. Photophysics of graphene quantum dot assemblies with axially coordinated
cobaloxime catalysts
V. Singh, N. Gupta, G. Hargenrader, E. Askins, A. Valentine, G. Kumar, M. Mara, N.
Agarwal, X. Li, L. Chen, A. Cordones, and K. Glusac
J. Chem. Phys., Accepted, (2020).

9. On the Restructuring of the Hydration Shell Water due to Solvent-Shared Ion-Pairing
(SSIP) as Observed by Raman Difference with Simultaneous Curve Fitting (RD-SCF)
Analysis
Subhadip Roy, Animesh Patra, Subhamoy Saha, Dipak K. Palit, and Jahur A. Mondal
J. Phys. Chem. B, (2020), https:/ /doi.org/10.1021/acs.jpcb.0c05681.
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Mechanism of the t-BuOM (M = K, Na, Li)/ DMEDA-Mediated Direct C-H Arylation
of Benzene: A Computational Study

Mahendra Patil

Synthesis, Accepted (2020).

X-shaped Radio Galaxies from FIRST
Yang, X., Joshi, R., Gopal-Krishna, and 8 more
VizieR Online Catalog (2020).

Generation of CMB and Cosmological constant via bulk viscosity,
Sanved Kolekar, S. Shankaranarayanan and S. M. Chitre,
General Relativity and Gravitation Journal, Accepted (2020) [arXiv:1912.06138].

Book Chapters

Plant tolerance to environmental stress: translating research from lab to land
(Chapter 1) In Molecular Plant Abiotic Stress: Biology and Biotechnology

P. Suprasanna and S. B. Ghag

Wiley, (2019) 1-28. (Online ISBN: 9781119463665 Print ISBN: 9781119463696).

Pillars of transcendence
N. Saradha and R. Thangadurai
Springer Nature, (2019).

Induced genetic diversity in banana

S. Penna, S. B. Ghag, T. R. Ganapathi and S. M. Jain

In: Genetic diversity in horticultural crops, Sustainable Development and
Biodiversity, Nandwani D (eds.), 22. Springer, Cham (2019) 273-297 (ISBN 978-3-319-
96454-6).

Toxins from Fusarium species and their role in animal and plant diseases

V. Gurdaswani and S. B. Ghag

In: New and Future Developments in Microbial Biotechnology and Bioengineering:
Recent Advances in Application of Fungi and Fungal Metabolites: Applications in
Healthcare. Gehlot P and Singh ] (eds.) Elsevier (2020) 7-28 (ISBN 0128225556,
9780128225554).

Algal Carotenoids: Understanding Their Structure, Distribution and Potential
Applications in Human Health

A. Jain and V. L. Sirisha

Chapter 2, volume 1, Encyclopedia Mar Biotechnol., John Wiley & Sons (2020) pp. 33-64.

Marine algal-derived pharmaceuticals: Potential anticancer agents.

S. Cheriyamundath and V. L. Sirisha

Chapter 120, Volume 5, Encyclopedia Mar Biotechnol., John Wiley & Sons (2020) pp.
2691-2724.
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7. On certain unusual large subsets arising as winning sets of some games
S. G. Dani

Elements of Dynamical Systems (Texts and Readings in Mathematics) 79 (2020)187-206;
Hindustan Book Agency, New Delhi, Eds: A. Nagar, R. Shah and S. Sridharan

94 Books

Actin Polymerization in Apicomplexan A Structural, Functional
and Evolutionary Analysis

Avinash Kale Editor

Actin e Editor: Avinash Kale
Polymerization

in
Apicomplexan ISBN-978-981-13-7449-4

AStructural, Functional and https:/ /doi.org/10.1007 /978-981-13-7450-0

Evolutionary Analysis

Springer Nature Singapore Pte Ltd. 2019

&) Springer

Actin is a ubiquitous cytoskeleton protein constitutively expressed in nearly all cells. The
spontaneous polymerization of monomeric actin into its filamentous state forms a dense
network providing mechanical support and characteristic shape to the cells. The controlled
regulation of actin assembly/ disassembly is fundamental to many cellular processes like
embryo morphogenesis, mitosis, cytokinesis, vesicular transport, and immunoregulation.
Any perturbation in actin remodeling has been linked to several diseases like cancer
metastasis and angiogenesis, neurodegenerative diseases, impaired learning and memory,
pathogenic infections, immunodeficiencies, etc. In higher eukaryotes, actin polymerization is
regulated by about 100-150 regulators, whereas Plasmodium are believed to have this number
limited to 7 regulators. These parasites contain limited amount of actin binding regulators to
control the dynamics of short and unstable actin filament. This monograph deals with
structural, functional and evolutionary aspects of these seven regulators from apicomplexan.
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Pillars of Transcendental Number Theory

Saradha Natarajan

el Authors: Saradha Natarajan (INSA Senior Scientist, UM-DAE
Pillars CEBS) and Ravindranathan Thangadurai (Harish-Chandra Research
of Transcendental Institute, Prayagraj, U.P.)

Number Theory

ISBN 978-981-15-4154-4
ISBN 978-981-15-4155-1 (eBook)
S e Springer Nature Singapore Pte Ltd. 2020

Summary of the contents: The book comprises of 9 chapters dealing with some of the
important theorems which are fundamental in the area of Transcendental Number Theory. It
includes the transcendence of $e$ and $\pi$, Hermite-Lindemann- Weierstrass theorem,
Gelfond-Schneider theorem, Ramachandra's theorems, Thue, Siegel, Roth theorems, Baker's
theorems and applications, Subspace theorem and its applications. The book is intended for
graduate and first year Ph. D. students who wish to pursue Transcendental Number Theory.

9.5 Conference Proceedings

1. High-K states and band structures in Yb isotopes
Saket Suman, S. K. Tandel, S.G. Wahid, Poulomi Roy, A. Chakraborty, K. Mandal,
A K. Mondal, G. Mukherjee, S. Bhattacharyya, Soumik Bhattacharya, R. Banik, S.
Nandji, Shabir Dar, A. Asgar, S. Samanta, S. Das, S. Chatterjee, R. Raut, S.S. Ghugre,
A. Sharma, Sajad Ali and P. Chowdhury
Proceedings of the DAE BRNS Symposium on Nuclear Physics 64 (2019) 226.

2. Oblate deformed band structures in 199T1
Manu Thulaseedharan, S.G. Wahid, Saket Suman and S. K. Tandel
Proceedings of the DAE BRNS Symposium on Nuclear Physics 64 (2019) 252.

3. Revisiting isomeric states in 215Fr
Khamosh Yadav, A. Y. Deo, Pragati, Madhu, S. K. Tandel, S. S. Bhattacharjee, S.
Chakraborty, S. Rai, S. G. Wahid, S. Kumar, S. Muralithar, R. P. Singh, Indu Bala,
Ritika Garg and A. K. Jain
Proceedings of the DAE BRNS Symposium on Nuclear Physics 64 (2019) 206.

4. Search for non-natural parity states in 213At
Madhu, A. Y. Deo, Pragati, Khamosh Yadav, S. K. Tandel, S. S. Bhattacharjee, S.
Chakraborty, S. Rai, S. G. Wahid, S. Kumar, S. Muralithar, R. P. Singh, Indu Bala,
Ritika Garg and A. K. Jain
Proceedings of the DAE BRNS Symposium on Nuclear Physics 64 (2019) 210.
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5. Signature splitting in 1ids/> band of 18Ir

A. Sharma, Shashi K. Dhiman, Pankaj Kumar, S. Muralithar, R. P. Singh, Yashraj, K.
Katre, R. K. Gurjar, Kusum Rani, R. Kumar, S. S. Tiwary, Neelam, Anuj, S. Kumar,
Saket Suman, S. K. Tandel, S. Bhattacharya, U. Lamani and Subodh

Proceedings of the DAE BRNS Symposium on Nuclear Physics 64 (2019) 190.

6. Spin assignment of a dipole band in 1¢Ag

Kaushik Katre, K. Suryanarayana, A. Tejaswi, M. Kumar Raju, M. Ratna Raju, D.
Vijaya Lakshmi, T. Seshi Reddy, J. Matta, A .D. Ayangeakaa, U. Garg, R.
Bhattacharjee, S. S. Bhattacharjee, S. Samanta, S. Das, N. Ghosh, R. Raut, S. S.
Ghugre, A. K. Sinha, S. Mukhopadhyay, L. Dhanu, B. K. Nayak, D. C. Biswas, A. Y.
Deo, S. K. Tandel, N. Kaur, Ashok Kumar, S. Saha, ]J. Sethi, R. Palit, S.
Chattopadhyay, S. Chakraborty, S. Muralithar and R. P. Singh

Proceedings of the DAE BRNS Symposium on Nuclear Physics 64 (2019) 192.

7. The 2020 Pandemic of COVID-19

J. S. D’Souza
Spinco Biotech CuttingEdge Newsletter, (2020) 16-20.
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10. Invited Talks, Conferences and Presentations

1. How you can participate in study of astronomical objects (galaxies) with RAD@home
and GMRT Telescope
Ananda Hota
Kharghar Kendriya Vihar Golden Year Retirees Association, 7 August, 2019.

2. GMRT-RAD@home Citizen Science research Workshop to join black hole galaxy co-
evolution studies
Ananda Hota
One Day RAD@home Astronomy Workshop (ODRAW)" at IISER Kolkata, 17
August, 2019.

3. Citizen Science research Workshop: Discover Black holes with GMRT and
RAD@home
Ananda Hota
Vigyan Samagam mega science exhibition in the Visvesvaraya Industrial and
Technological Museum (Bengaluru) organized by Department of Atomic Energy
(DAE), Department of Science and Technology (DST) and National Council of
Science Museum of the Govt of India, 10 September, 2019.

4. Discover Black Holes with GMRT, RAD@home, Laptop & Internet
Ananda Hota
GMRT-RAD@home Citizen Science Research workshop: at Astrae, Indian Institute of
Science (IISc), Bengaluru, 10 September, 2019.

5. QASTRO: Quest for Astronomical Sources Through Radio and Optical
Ananda Hota
Vigyan Samagam mega science exhibition in the Visvesvaraya Industrial and
Technological Museum (Bengaluru) organized by Department of Atomic Energy
(DAE), Department of Science and Technology (DST) and National Council of
Science Museum of the Govt of India, 11 September, 2019.

6. Isomers in T1, Au and Am isotopes
S. K. Tandel
Workshop on "INGA experiments: recent results and future perspectives" at Inter-
University Accelerator Centre, New Delhi, September 17-18, 2019.

7. Defining scientific in the age of social media: The commonality of the scientific
method from maths to biology to social sciences
S. Sen
Organized by Vivekanand Education Society, Mumbai, 20 September, 2019.

8. Geometry of the circle in ancient India
S. G. Dani
Supplementary talk at a GIAN course held at IIT Bombay, Mumbai on History of
Mathematics, 21 September, 2019.
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Genetic engineering Deinococcus radiodurans for bioremediation of uranium from
nuclear waste

S. K. Apte

International Biotechnology Conference (OLCBC2019) held at Chicago, 23-24
September, 2019.

Diophantine approximation with non-singular integral transformations

S. G. Dani

Smooth and Homogeneous Dynamics, International Centre for Theoretical Sciences
(ICTS), TIFR, Bengaluru, 30 September, 2019.

Octupole correlations in the A~220 mass region

S. K. Tandel

International conference on "Shapes and Dynamics of Atomic Nuclei: Contemporary
Aspects" in Sofia, Bulgaria, 3-5 October, 2019.

Black hole galaxy co-evolution study using GMRT and RAD@home citizen science
research

Ananda Hota

Institute Colloquium at IISER Berhampur, 18 October, 2019.

GMRT-RAD@home Citizen Science Research workshop to join black hole galaxy co-
evolution studies

Ananda Hota

One Day RAD@home Astronomy Workshop (ODRAW) IISER Berhampur, 19
October, 2019.

Taught a course on Numerical Methods and Computer Programming
Ameeya Bhagwat
ICT Mumbai to M.Sc. (II-year) students, October- November 2019.

Natural compounds driven inhibition and dis-aggregation of a-Synuclein fibrils.

S. Save, K. Rachineni, R. V. Hosur and S. Choudhary

SBCI annual conference- Interface of Biology & Chemistry: Health and Nutrition,
BARC, Mumbai, 31 October- 3 November, 2019.

Peb4 exhibits Baby in Mother’s Arms chain model A Structural and Molecular
Dynamics Study

Avinash Kale

88th Annual Meeting of SBC (India) and Conference (SBCI 2019) on “Advances at the
Interface of Biology and Chemistry", BARC, Mumbai, 31 October - 3 November,
2019.

Diophantine approximation with nonsingular integral transformations

S. G. Dani
Colloquium at Institute of Mathematical Sciences, Chennai, 1 November, 2019.
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Studying the molecular intricacies of the Fusarium-banana pathosystem

Siddhesh B. Ghag

88t Annual Meeting of the Society of Biological Chemists, India (SBCI-2019) and
Conference on Advances at the Interface of Biology & Chemistry, the Bioscience
Group, BARC & HBNI, Mumbai, 1-3 November, 2019.

A multiprotein complex from the central pair apparatus of eukaryote cilia harbours
candidate proteins for human ciliary diseases and is a likely reservoir for ATP
generation

Jacinta S. D’Souza

88t Annual Meeting of the Society of Biological Chemists, India (SBCI-2019) and
Conference on Advances at the Interface of Biology & Chemistry, BARC, Mumbai, 3
November, 2019.

Role of anomalous diffusivity in magnetic reconnection

Neha Srivastava, B. S. Paradkar and S. M. Chitre

3rd Asia Pacific Conference on Plasma Physics (AAPPS-DPP) held at Hefei, China, 4-8
November, 2019.

Diophantine approximation with nonsingular transformations

S. G. Dani

Workshop on Analysis and Applications, in memory of Prof. A.D. Joshi,
Savitribai Phule Pune University, Pune, 5-6 November, 2019.

Characterization of SIX1 protein from Fusarium oxysporum f. sp. cubense race

Janani Ganesh, Jacinta S. D’Souza and Siddhesh B. Ghag

(Received 2nd prize for Poster Presentation for Dr M. ]J. Thirumalachar Young
Scientist Award)

National Conference on ‘Recent Advances in Biodiversity, Biology and
Biotechnology of Fungi’ & 46th Annual Meeting of the Mycological Society of India,
Department of Biotechnology, School of Life Sciences, Pondicherry University, 7-9
November, 2019.

Extremely Weakly Interacting OH in the Hydration Shell of High Charge Density
Metal Ions as Observed Raman Difference with Simultaneous Curve Fitting (RD-
SCF) Spectroscopy

Patra, S. Roy, S. Saha, D. K. Palit, ]. A. Mondal

DAE-BRNS Theme Meeting on Ultrafast Sciences-2019, IIT Bombay, 7-9 November
2019.
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Delivered an invited lecture

S. K. Ghosh

CRIKC (Chandigarh Region Innovation and Knowledge Cluster) Institutions joint
Chemistry Symposium, IISER Mohali, 2-3 November 2019; DAE-Computational
Chemistry Symposium-2019, Mumbai, 7 November 2019; “Adventures in Density
Functional Theory”, TIFR-Hyderabad, 8 November 2019; AK Chandra Memorial
Award Lecture at the “Annual Conference of Indian Chemical Society”, Raipur
University, 14-16 November 2019.

High throughput sequencing and genomic solutions

Siddhesh B. Ghag and Jacinta S. D’Souza

One day theme meeting at Multipurpose Hall, TSH, Anushaktinagar, Mumbai
organized by the Molecular Biology Division, BARC and sponsored by DAE-BRNS, 9
November, 2019.

How any University science student/teacher can join black hole galaxy co-evolution
study using GMRT telescope by joining #RAD at Home India citizen-science
collaborator

Ananda Hota

Refresher Course in Physics (Theme: Characterization in Applied Physics) organized
by University Grants Commission's Human Resource Development Centre at the
University of Mumbai. 13 November, 2019.

Organic materials and their applications in OLEDs and solar cells

N. Agarwal

Modern Synthetic Methodologies for Creating Drugs and Functional Materials
(MOSM2019)” Ural Federal University, Yekaterinburg, Russia; 13-16 November,
2019.

Chlamydomonas reinhardtii: a unicellular biflagellated chlorophyte as a model
microorganism for studying stress and motility

Jacinta S. D’Souza

60t Annual Conference of Association of Microbiologists of India and International
Symposium on Microbial Technologies in Sustainable Development of Energy,
Environment, Agriculture and Health, AMI-2019, Central University of Haryana
(CUH), 15 November, 2019.

Selected aspects of nuclear instrumentation and measurement techniques

S. K. Tandel

Refresher Course in Applied Physics organized by Department of Physics,
University of Mumbai and UGC Human Resource Development Center, Mumbeai, 19
November, 2019.

Multifaceted N-heteroaryl selenium compounds and their coinage metal complexes
V. K. Jain

8th International Selenium conference; Thapar Institute, Patiala, (Punjab), November
20-23 (2019).
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Simulation Study of Ballistic Transport in Split-gated Carbon Nanotube Field Effect
Transistor by using Non-Equilibrium Green’s Function Method

T. Singh and P. Rai

National Seminar on Analytical Aspect of Dynamics, Department of Mathematics,
Central University of Himachal Pradesh, Dharamshala, HP, India, 22-23 November,
2019.

Organic materials and their applications in OLEDs and solar cells
N. Agarwal
TIFR, Mumbai, 25 November, 2019.

Functioning of the Histone Code: from genes to cancer

Subhojit Sen

Basic Techniques for Understanding Epigenetics’, Workshop funded by the Lady
Tata Memorial Trust, organised by ACTREC and SIES College, Mumbai, 29
November, 2019.

Cilia: cellular brooms & brushes

Jacinta S. D’Souza

Darwin 2019, an International Conference for Darwinians and Biohackers, Somaiya
Vidyavihar University, 30 November, 2019.

Glow Discharge System: Versatile Plasma Instrument for Teaching Labs and
Research

P. Brijesh

Refreshers Course in Applied Physics program conducted by the Department of
Physics, University of Mumbai and UGC-Human Resource Development Centre,
November 2019.

Active Learning in Optics and Photonics
P. Brijesh
UNESCO-ICTP-DIAT workshop at Pune, December 2019.

Taught a unit on Solid State Physics of post graduate courses for M. Sc. (Part - I)
Programme

Manohar Nyayate

University of Mumbai at S.ILE.S. College, Sion, Mumbai, August - December 2019.

A systematic approach towards enrichment and identification of the ciliary central
pair proteome (Adjudged as the Best Oral Presentation)

Shraddha Mehta, S. Dhanlakshmi and Jacinta S. D’Souza

National Post-Doctoral Symposium Organized by India Bioscience, 13 December,
2019.
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S. K. Apte (Session Chair)
Guha Research Conference - 2019, Jaisalmer, 6-10 December, 2019.

Geometry of Numbers and Diophantine approximation

S. G. Dani

National Symposium on Pure and Applied Mathematics, Rani Channamma
University, Belagavi, 10-11 December, 2019.

Citizen Science Research Workshop: Discover Black Holes with GMRT &
RAD@home” and “Quest for Astronomical Sources Through Radio and Optical
(QASTRO): GMRT image contest”

Ananda Hota

Square Kilometre Array Week at Vigyan Samagam, Kolkata, organised by DAE, DST
and National Council of Science Museum, Govt of India, 10-11 December, 2019.

Quantum Simulation Model for Study of Carrier Transport in Split Gated Carbon
Nanotube Field Effect Transistor”,

T. Singh and P. Rai

4th National Conference on Recent Trends in Mathematical Sciences in Association
with International Academy of Physical Sciences (IAPS), Shri Mata Vaishno Devi
University, Katra, JK, 13-14 December, 2019.

Annual Meeting of Indian National Science Academy
Siddhesh B. Ghag (to receive the Young Scientist Award - 2019)
National Institute of Oceanography, Goa, from 16-19 December, 2019.

Annual Meeting of Indian National Science Academy
S. K. Apte
National Institute of Oceanography, Goa, December 16-19, 2019.

Construction of right angles in the Sulvasutras

S. G. Dani

International Conference on History and Recent Developments in Mathematics
and Applications in Science and Technology, Co-organized by Madhuben and
Bhanubhai Institute of Technology, New Vallabh Vidya Nagar, and Indian
Society for History of Mathematics, 17-19 December, 2019.

Algal Polysaccharides-A potential to combat urinary tract infection causing bacterial
biofilms,

Jyoti Vishwakarma Subrata Mishra, Bhumika Waghela, Vijayalakshmi Ramesh and
V. L. Sirisha

International Conference on Plant biofactories: strategies and challenges (PSAB). The
Society of plant science, New Delhi and Ramnarain Ruia Autonomous College,
Mumbai, 19-21 December, 2019.
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Science and data journalism

Subhojit Sen

Likho Indian LGBTQ Media Summit, The Humsafar Trust, Mumbai, 20 December,
2019.

Using Basic Biology Research and Technological Advances to address human health
- Molecular complexity of the Cilia

Jacinta S. D’Souza (Guest of Honour)

Inaugural function, Karmaveer Bhaurao Patil College, Navi Mumbai’s Department of
Biotechnology for intercollegiate fest "PERCEPTION'19" under DBT-STAR Scheme,
23 December, 2019.

Rapid synthesis of tryptone-stabilized nanoparticles: some applications

Jacinta S. D’Souza (Session Chair)

International Conference on Nanoscience and Photonics for Medical Applications.
Department of Atomic and Molecular Physics, MAHE, Manipal, 30 December, 2019.

Following the trail of square roots
S. G. Dani
An invited talk at KC College, Mumbeai, 13 January 2020.

Applications of Accelerators in Chemistry, Biology and Medicine
D. K. Palit
IUAGC, Delhi, 20 January 2020.

Square roots: a historical perspective

S. G. Dani

R. K. Rubugunday Memorial Endowment lecture at the Chennai Mathematical
Institute, 22 January 2020.

Galaxy Evolution study using GMRT telescope and RAD@home citizen science
research”

Ananda Hota

TEQIP-IIT Sponsored National Workshop on Relativity, Cosmology and Astrophysics
organized by the Indira Gandhi Institute of Technology, Sarang, Odisha, 30 January
2020.

Delivered Invited Lectures

S.K. Ghosh

“Practical Aspects of Quantum Chemical Calculations: Basic Concepts”, Kurukshetra
University, 2-5 January, 2020; Chaired a Scientific Session at the “TSRP”, BARC,
Mumbai, January 2020; “ACCMS: International Conference on Materials Genome”
SRM University, 5-7 Feburary 2020; “International Conference on Structure and
Dynamics of Molecular and Condensed Matter Systems-2020", Puri 1-4 March 2020;
“Workshop on Computational Chemistry”, University of Baroda, 5-7 March 2020;
"Materials Simulation: A Virtual Guided Tour", organized by IITs, Bombay, Delhi
and Kharagpur, 21-31 May 2020.
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Cilia: Cellular brooms and brushes

J. S. D’Souza

National Conference BIOFACET, Department of Microbiology and Biotechnology,
Chikitsak Samuha’s Patkar-Varde College, Mumbeai, 31 January 2020.

History of Ancient Indian Mathematics

S. G. Dani

An invited 15-hour course at the School of Mathematical Sciences, Narsee Monjee
Institute of Management Studies (NMIMS), Mumbai resumed: Weekly 2 lectures on
Saturdays, 18 January to 22 February 2020.

Biocalorimetry: Understanding the protein structure, stability and biomolecular
interactions

Sinjan Choudhary

Biosimilar Workshop 2020, Institute of Chemical Technology, Mumbai, 3-8 February
2020.

Beating superbugs: Algal polysaccharides as a source of Antibiofilm Agents

V. L. Sirisha

International day for women in science organized by Mithibai College of Arts
Chauhan Institute of Science and Amrutben Jivanlal College of Commerce and
Economics, Mumbai, 11 February 2020.

Evolutionary conservation of ROS mediated epigenetic gene silencing from cancers
to Chlamydomonas

S. Sen

International conference on Role and Management of Oxidative Stress in Human
Disease, Society of Free Radical Research, BARC, Mumbai, 12-14 February 2020.

Oxidative Stress: A key facilitator of antiproliferative efficacy of tubulin-targeted
agents

M. Lopus

17th Annual Conference of the Society for Free Radical Research-India, BARC,
Mumbeai, 15 February 2020.

NMR methods for herbalomics
R. V. Hosur
NMRS meeting held at Rajkot, Gujrat, 18-21 February 2020.

Square roots, from ancient to modern times

S. G. Dani

An invited talk at the Institute of Infrastructure Technology Research and
Management (IITRAM), Ahmedabad, 27 February 2020.
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The wonderbug Deinococcus radiodurans

S. K. Apte

National Science Day Function, Manipal Institute of Regenerative Medicine, MAHE-
Manipal, Bengaluru, 28 February 2020.

Interplay between star formation and active black holes (AGNs and Quasars)
Ananda Hota

Square Kilometre Array week of the Vigyan Samagam, Delhi leg, organised by
Department of Atomic Energy (DAE), DST & NCSM of the Govt of India, 28
February 2020.

GMRT image contest as part of SKA week of the Vigyan Samagam

Ananda Hota

Organized by Department of Atomic Energy (DAE), DST NCSM of Govt. of India,
Delhi, (27-29 February 2020).

Remote Surface Enhanced Raman Scattering of Single-walled Carbon Nanotube
Tapas K. Das, A. Kumar, H. K. Poshwal, A. P. Srivastava, S. K. Dubey and P. Rai
International Conference on Nano Science and Technology (ICONSAT-2020), S. N.
Bose National Centre for Basic Sciences, Kolkata (India), 5 - 7 March (2020).

Semi-classical treatment of Gogny force: from mean fields to mass formula

Ameeya Bhagwat

International Conference on Complex Quantum Systems (ICCSQS) 2020 at BARC
Mumbeai, 5-7 March 2020.

Defining epigenetics: Heritable punctuations in DNA language

S. Sen

Inspire series Online Webinar, DBT-Star college Vivekananda Education Society of
Arts Science and Commerce, 30 May 2020.

Gender justice and sexual identities

S. Sen

MfoS-Mumbai Online panel with Shubha Tole (TIFR), Sunil Mukhi (IISER Pune),
Bittu K (Ashoka Univ) and Chayanika Shah (author), Mumbai, 17 June 2020.

CRISPR/Cas9: the new genome editing tool

J.S. D’Souza

International e-Conference ‘Emerging methodologies in Life Science, Pharma and
Environmental Science’, Govt of Maharashtra, Ismail Yusuf College, Mumbai,
attended by ~2700 students and faculty members, 19 June 2020.

Talk to a Clinician: All you want to know about COVID-19 treatment

Subhojit Sen (Moderator)

Online Webinar discussion with Dr. Trivadi Ganesan (WIA, Chennai) ISRC (21 June
2020).
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72. What we can learn from ancient Indian mathematics
S. G. Dani
Invited webinar in the conference on "Understanding of Ancient Indian Mathematics
and its Significance", organized by the Department of Mathematics, SM.J.N P. G
College, Haridwar, 28 July 2020.

73. The birth of antibiotics: becoming a microbiologist - Open learning and Home-lab
experiments.
S. Sen and R. Karandikar
Online Webinar by Azim Premji University, 15 July 2020.

74. Understanding NEOWISE comet

Ananda Hota
Online popular science talks to the Odisha Television Network (O-TV), 17 July 2020.
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28 February 2020

“To Pokhran and Beyond - Journey of the Indian Nuclear
Programme”

National Science day Lecture

Dr. R. K. Sinha, Former Secretary Department of Atomic Energy &
Chairman DAE

18 February 2020

‘Radiation and Radioisotopes in Need: for Diagnosis and Therapy’
Dr. V. Venugopal, Former Director, RC &I Group, BARC

11 February 2020

‘A Kaleidoscope of UM-DAE CEBS'’
Prof. V. K. Jain, Director, CEBS

28 January 2020

‘Role of Organoselenium Compounds in Radioprotection: Insight
from Preclinical Studies Employing Cellular and Mice Models’
Dr. Amit Kunwar, RPCD, BARC

7 January 2020

‘Viral-Host signatures: Implications for HIV Management &
Prevention’
Dr. Vainav Patel, NIRRH Mumbai

19 November 2019

‘The Blind Men and the Elephant: Challenges in Cosmology’
Prof. S. Shakaranarayan, IIT Bombay

05 November 2019

‘Cyber Security’
Mr. Gigi Joseph, Computer Division, BARC

29 October 2019

‘Surmounting the Insurmountable: NMR stories’
Prof. Ramakrishna V. Hosur, CEBS

22 October 2019

‘A Glimpse of Laser and its Impact on Mankind’
Dr. Dhruba Jyoti Biswas, BARC

15 October 2019

‘Are we sensitive to our environment?’
Dr. S.P. Kale, formerly, BARC

17 September 2019

‘Technology is Power’
Dr. R. Chidambaram, Former PSA to Govt of India and Secretary
Department of Atomic Energy

3 September 2019

Magnetic Nanoparticles: An Emerging Theranostic Strategy for
‘Combinatorial Therapy of Cancer’

Dr. B. N. Pandey, Radiation Signalling and Cancer Biology Section,
BARC

27 August 2019

‘Intelligent Life Beyond Our Own’
Prof. S. M. Chitre, CEBS

20 August 2019

‘Convergence of Art and Science’
Dr. J. V. Yakhmi, Former Chairman Atomic Energy Education
Society, and Former Director Physics Group, BARC

13 August 2019

‘Figures of Sounds and Threads of Silence’
Dr. Sudhir Jain, Nuclear Physics Division, BARC
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Collaborations

Prof. S. K. Apte: Dr. Bhakti Basu at MBD, BARC in the area of Deinococcus radiation-
responsive gene expression and with Dr. Chitra Seetharam-Misra on Biotechnology
of metal bioremediation by Deinococcus.

Dr. Manu Lopus: Dr. Srinivas Kantevari, CSIR-IICT Hyderabad, on design
optimization of noscapine analogues to enhance their cancer killing potential; Prof.
R.V. Hosur, CEBS, on NMR characterization of triphala- polyphenols-coated gold
nanoparticles; Dr. B.N. Pandey, BARC, to study efficacy of gold nanoparticles for
targeting cancer stem cells and for radio-sensitization of cancer

Dr. V. L. Sirisha: Dr. Vandana Patravale, ICT, Mumbai on Investigation of the effect
of cefaperazone and garlic encapsulated liposomes as a potent antibiofilm agent
against Pseudomonas aeruginosa.

Dr. Subhojit Sen: Reetika Sud (NIMHANS), R. Ramanujam (IMSc) led a collaborative
team of scientists, science communicators and illustrators. Their proposal “Imaging
the Hoax Contagion”, was accepted for being funded and hosted online by the

Science Gallery Bengaluru, a part of the Global Science Gallery Network pioneered
by Trinity College, Dublin UK

Prof. R. V. Hosur: Dr. Ashutosh Kumar, Dept of Biosci and Bioengg, IIT Bombay.

Dr. N. Agarwal: Dr. B. Manna, BARC “Exciton dynamics of diphenylanthracene
(DPA) nanoaggregates”; Prof. Ksenija Glussac, UIC, Chicago, “Quantum dots of
hexabenzocoronene derivatives and their exciton dynamics”.

Prof. D. K. Palit: Senior Research Associate, S. N. Bose, National Centre for Basic
Sciences, Kolkata, 2019-2021.

Dr. S. Patel: Prof. Ashutosh Kumar, Biosciences and Bioengineering, Indian Institute
of Technology Bombay, Powai, Mumbai - 400 076.

Dr. P. Rai: Surface enhanced Raman spectroscopy of individual nanomaterial /
molecule: Dr. Satish Kumar Dubey, IIT Delhi, India; Application of single crystal
diamond for UV detection in defense application: Dr. Brijesh Singh Yadav, Solid
State Physical Laboratory, DRDO, Delhi; Synthesis and Scientific Application of
Single Crystal Diamond: Industrial collaboration with Janvi Gems, Surat.

Dr. A. Bhagwat: Dr. Xavier Vifias (University of Barcelona, Spain), Dr. Mario
Centelles (University of Barcelona, Spain), Dr. Peter Schuck (IPN Orsay, France),
Roberto J. Liotta (KTH, Stockholm, Sweden), Dr. Ramon A. Wyss (KTH, Stockholm,
Sweden), Dr. Neelam ]. Upadhyay (Matha Amrithanandamayi University, Chennai),
Dr. Sudhir R. Jain (NPD, BARC), Dr. Bharat Kishore Sharma (Matha
Amrithanandamayi University, Coimbatore).
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Prof. R. Nagrajan: Collaboration with Dr. S. Radha of Physics Dept of University of
Mumbai, in the investigations of Laser scattering in Ferrofluids. Laser scattering
experiments are done at CEBS.

Dr. S. Kolekar: Soft photon de-excitations for gauge invariant couplings, Prof. Jorma
Louko, University of Nottingham, UK; Effects of bulk viscosity on the FRW universe,
Prof. S. Shankaranarayanan, IIT Bombay.

Dr. S. Tandel: Argonne National Laboratory, USA: M. P. Carpenter and F. G.
Kondev; Bhabha Atomic Research Centre, Mumbai: S. Mukhopadhyay; University of
North Carolina at Chapel Hill; Triangle Universities Nuclear Laboratory, USA: R. V.
F. Janssens; Inter-University Accelerator Centre, New Delhi: S. Muralithar, R. P.
Singh; IIT Roorkee: A. Y. Deo; University of Massachusetts Lowell, USA: P.
Chowdhury; University of Manchester, University of the West of Scotland, Paisley,
UK: B. S. Nara Singh.
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Principal Title of the Project Funding Agency Duration Amount
Investigator (INR)
School of Physical Sciences

Dr. Sangita Bose | Probing the role of Science and 01.08.2018 4,178,146/ -
(P1) phase fluctuations in Engineering to

Nb-Cu Research Board 31.07.2021

nanocomposite thin (SERB)

tilms by magnetic

penetration depth

studies
Dr. Sujit Tandel | Competition Inter-University 01.11.2018 6,75,000/ -
(PT) between intrinsic Accelerator Centre to

and non-axial 31.10.2021

collective states in

Au isotopes
Dr. S. K. Dubey | Development of an DST (Govt. of 01.02.2018 | 75,00,000/ -
(PL IIT Delhi) | Explosive India) to
& Dr. Detection System 31.01.2021
Padmnabh Rai | using Surface
(Co-PI, CEBS) | Enhanced Raman

Scattering Process
Dr. Padmnabh Synthesis and Industrail 01.06.2020 8,00,000/ -
Rai (PI) Processing of Single Consultancy for to

Crystal Diamond M/s. Janvi Gems, | 31.05.2021

Surat
School of Chemical Sciences

Dr. Neeraj Design, development Science and 01.10.2017 | 27,13,480/-
Agarwal (PI) & | and understanding Engineering to
Dr. Sangita Bose | of thermally Research Board 30.09.2020
(Co-PI) activated delayed (SERB)

fluorescence enabled

small organic

molecules and their

OLEDs applications
Dr. Avinash Organelle dynamics | Department of Bio | 01.04.2016 | 33,75,000/-
Kale (PI) and cellular ageing Technology (DBT) to

in yeast. 31.03.2020
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Dr. Sunita Patel | An ordered M- Department of 01.09.2018 26,73,200/ -
(PI) Crystallin and Science and to
intrinsically Technology (DST) | 31.08.2021
disordered Hahellin
of Py-crystallin
family provide
mechanistic insights
into the
conformational
transition linked to
cataract and
polypeptide cleavage
Dr. S. Combating malaria DST-SERB Core 3 years 52,40,000/ -
Chaudhary (PI) | by inhibiting the Research Grant 01.01.2020
action of Plasmepsin- (Grant number: to
V: Physico-chemical | CRG/2019/000267) | 31.12.2022

insights’
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Students’ Science Club organized a
four-day science week during 5th - 8th
August 2019 with a theme “Building a

Scientist’. The event comprised

series talks by eminent scientists on
following themes as well as informal
interactions. The aim of this event was
to share the perspectives that build the
foundation of an emerging scientist at

the Centre for Excellence in
Sciences.
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of a

Basic

After the welcome remarks by Prof. Chitre, Dr. Anil Kakodkar who under a title

‘Origin of CEBS’ gave an anecdotal perspective on conceptualization of the idea for

CEBS.

Origins of CEBS: Dr. Anil
Kakodkar and Prof. S. M. Chitre
The coursework for science: Dr.
J. P. Mittal

Aesthetics and science: Prof. M.
S. Raghunathan

Creativity in music,
mathematics, and physics: Dr.
Sudhir R. Jain

In pursuit of excellence: Prof. R.
V. Hosur

Reasoning modes in modern
science: Prof. Arvind Kumar

12th Founder’s Day of UM-DAE-CEBS was celebrated on
17t September 2019. A motivational talk entitled “Technology is
Power” was delivered by the chief guest Dr. R. Chidambaram,
former Chairman AEC and Principal Scientific Advisor to
Government of India in PF-14 lecture hall of CEBS. The lecture
was attended by a large number of students and faculty members,
both from CEBS and Mumbai University and other delegates. The

talk emphasized on development of in-house technology and its

application for society.
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Triphala is known to possess a range of medicinal properties such as free radical
scavenging, antioxidant, anti-inflammatory, antimutagenic, anti-stress, hypoglycaemic and
radioprotective. Some of these properties are attributed to its polyphenolic constituents.
Scientists at the UM-DAE CEBS (Anusri Bhattacharya, Veera Mohana Rao Kakita, Kavita
Rachineni, Sinjan Choudhary and Ramkrishna V Hosur) and TIFR (Mumbai) (Mandar
Bopardikar, Sri Rama Koti Ainavarapu, Lalit C Borde) subjected triphala to detailed chemical
characterization and found abundance of polyphenols. Their interest has been to test if
herbal preparations containing such molecules could be useful for Ayurvedic formulations.
The group also tested its action on molecules involved in development of neurodegenerative
disorders such as Parkinson's disease. The team’s findings were deliberated in ‘Down to
Earth’ publication by Shri Dinesh C. Sharma (24th October 2019).

UM-DAE CEBS employees and students observed The National Unity Day
(Rashtriya Ekta Diwas) on Thursday, 31 October 2019 to commemorate the birth anniversary
of Sardar Vallabhbhai Patel.

Inter IISER Sports Meet (IISM)-2019: UM-DAE CEBS students (43 Nos; Ashutosh
Bhuyan, Saptarshi Mondal, Kola Srinivas, Krishna Chandra, Mardi Sandeep V., Manu T.,
Akshat Sharma, Raheel Hammad, Vishal Prakash Singh, Lokendra Meena, Risabh Nain,
Saket Suman, Sukant Chamoli, Divyanshu Gautam, Nizam Ahmed, Gholam Wahid,
Pushpendra Yadav, Vishal Gupta, Manush M., Priyank Kumar, John C. Sunil, Mohit Virdi,
Biki Kumar Behera, Prasad Kumar Mohite, Dhruv yadav, Seeli Haswanth, Yash Kumar,
Syed Wajahat, Tanveer Tadavi, Akashdeep, Pratyush Bhatnagar, Vijay Sharma, Ananya
Singhal, Sougandh KM, Yash Raj, Krishnamohan Nandakumar, Muhseen Musthafa, Atif
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Shariq, Jay Phadke, Gursahib Singh Sethi, Akshat Kumar, Shashank Attaluri, Dipesh
Pradhan, Prithwitosh Dey, Indranil Sen Das) participated in Inter IISER Sports Meet (IISM)-
2019. The IISM was organized by IISER, Pune during 9-15 December 2019. The CEBS
students participated in cricket, football, volleyball, basketball, table tennis, badminton,
chess and athletics. The CEBS team earned two silver medals in athletics (Shri M. Manush
(4th year student) in 5 and 10 Km running race).

Inter IISER Culture Meet (IICM) - 2019: UM-DAE CEBS students (25 Nos, Jeevan
Gochhayat, Ameya Nagdeo, Shashank Tiwari, Prithwitosh Dey, Akhil Sudarshan,
Durgeshwari Rathore, Muskan Sharma, Bipasha Dehariya, Ashwini Babu, Krishna Mardi,
Tanveer Tadavi, Vishal Singh, Ashish Meena, Shashank Suman, Kruthik M., Babli Adhikary,
Dhruv, Venkatesh Kethavanath, Jay Phadke, Rohit Somanchi, Indranil Das, Pushpendra
Yadav, Rushikesh Kale, Kiran, M.
Nisham) participated in Inter
IISER Culture Meet (IICM) - 2019.
The IICM was organized by
IISER, Trivendrum during 20 -
22th December 2019. The CEBS
students participated in music,

dance, arts, quiz, debate,
painting,  photography  and
personality contests. The CEBS

team earned a title of “Out of Box
Thinkers” and secured Second
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place in Mudra-Group Dance competition and Third places in Battle of Bands and Vyaktitva
(personality contest).

Dr. R. K. Sinha, Former
Secretary Department of Atomic
Energy & Chairman AEC visited CEBS
on the occation of National Science
Day (28 Febrary 2020). He delivered a
motivational talk on “Journey of the
Indian Nuclear Programme”. He
interacted with CEBS faculties and
students and has the discussion on
current teaching and research activity.

CEBS faculty members were involved in COVID-related matters and outreach
program. The details are as follows:
Prof. J. S. D’Souza published a note on “The 2020 Pandemic of COVID-19" in Spinco
Biotech CuttingEdge Newsletter, (2020) 16-20 and talked about the city turning into an
epicenter of the outbreak in the state, the need for extensive testing, testing mechanisms and

192



UM-DAE CEBS ANNUAL REPORT 2019-2020

more. Asymptomatic people are going undiagnosed, Published in Hindustan Times, 17
April 2020.

Dr. Subhojit Sen was involved in various COVID 19 related activity such as, Indian
Scientists Response to COVID-19 (ISRC, Indscicov.in), voluntary core group member;
COVID-19 Relief Fund: The Humsafar Trust Mumbai, a funding initiative for COVID-19
outreach to affected individuals belonging to the sexual minorities; ISRC Lit-Combers
(including students from CEBS), initiated an international online discussion group for
scanning and presenting COVID-19 literature; Can COVID-19 Spread Through Shoes?”,
interviewed by BOOM Live, 1099 views; Infographics in 15 different Indian languages:
developed and disseminated by Indian Scientists” Response to COVID-19. Hoaxbusting
Web-page:__https://indscicov.in/about-isrc/for-public/busting-hoaxes/ QnA Web-page:
https:/ /indscicov.in/about-isrc/for-public/gnacovid/; India under COVID-19 lockdown:
recognising ISRC efforts by the Journal Lancet, Indian Scientists’ Response to COVID;

COVID-QnA: two online webinars in Hindi and Bengali, Indian Scientists’ Response to
COVID-19 via Youtube and Facebook Live; Safety aspects of readymade food delivery,
BOOM-Live interview, for those who were dependent on home-delivered food, 16,690 views;
COVID-19 Spreads From Contaminated Surfaces: Here’s How to Avoid It, interviewed by
The Quint 1,04,270 views; Can Rainwater Dilute COVID-19?, interviewed by BOOM Live, 785
views; COVID 19 Treatment: Will Coconut Oil Protect You Against COVID-19?, interviewed
by BOOM Live, 1,565 views online; Conversations on the Infodemic & How to counter it:
#VerifyKaro, by PlucTV Twitter Live Discussion, 30 June 2020.

Dr. P. Rai offered consultancy services to Janvi Gems (Surat) for installation, testing
and validation of 25 microwave plasma chemical vapor deposition (MPCVD) for single
crystal diamond (SCD) have been done. The facility (semiconductor grade gas line and
chilling plant) development of 300 MPCVD systems has started. Out of which, 50 MPCVD
system are in process to start SCD production.

Dr. Avinash Kale work on “bacteria making curd can kill disease causing
mosquitoes” published in The Nature scientific reports has been cited by (Hindustan Times,
https:/ /www.hindustantimes.com/ mumbai-news/bacteria-making-curd-can-kill-disease-
causing-mosquitoes /story-QERhu]8S3L5AkDxnNZObYP.html).

Square Kilometre Array, one of the Mega Science Project in which India is a
participating country, has highlighted eight citizen science research projects in radio
astronomy and RAD@home launched by Dr. Ananda Hota has been highlighted
(reference:https:/ /www.skatelescope.org/outreachandeducation/outreach-

resources/citizen-science/). International Astronomical Union gave a public advisory to
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take advantage of various citizen science research in astronomy which can be pursued from
home while public is locked down due to the ongoing Corona Virus Covid-19 Pandemic.
RAD@home launched by Dr. Ananda Hota has been listed as one of such opportunity.
Reference https:/ /www.iau.org/public/callforonlineresources/.

CEBS students have participated in various activities of different clubs, which is

describes as following:
Music Club (Symphonia): an open, non-competitive event, for all CEBS students to come
together to sing and play musical instruments. Battle of Bands competition at ETAMAX, a
cultural fest organized by Father Agnel Group of colleges. CEBS was placed in this event
(January 2020).

Sports Club: Various sporting events were held (cricket, badminton, football etc.)
between January and February 2020. These were student activities and were organized by
them.

Science Club (Interaction with scientists): Discussions on “Covert sleep-related
biological processes as revealed by probabilistic analysis in Drosophila” by Prof. Leslie
Griffith, Director, Volen National Center for Complex Systems, Brandeis University,
Massachusetts, USA on Saturday, 4 January 2020; Discussion meet on “Entropy, Order and
Fluctuations: by Prof. Mustansir Barma, ex-Director, TIFR and currently Professor Emeritus
and DAE-Homi Bhabha Chair Professor, 6 January 2020; Discussion on “Colourful Science”
by Mr. Sukant Saran, Tata Institute of Fundamental Research, Mumbai, 16 January 2020;
Interaction with Prof. Shrinivas Kulkarni, FRS, George Ellery Hale Professor of Astronomy
at the California Institute of Technology, 31 January 2020; Discussions on “Kolar, the Gold
Field of Indian High Energy Physics” by Dr. Satyanarayana Bheesette, TIFR, 10 February,
2020.

The CEBS students received Ph. D. offers from various national and international
institute / university. The details are as follows: Mr. Arujash Mohanty (Weizmann Institute
of Science, Israel), Ms. S. Dhanlaxmi (Max Perutz labs, Vienna Bio-Center, University of
Vienna, Austria), Mr. Gaurav Singh (University of Massachusetts, Amherst), Ms. Neha
Srivastava (University of New Hampshire), Mr. Shubham Gupta (The Institute of High
Energy Physics (HEPHY), Vienna), Mr. Ishan Verma (Johannes Gutenberg-Universitat,
Germany), Ms. Charu Shardul (University of Bordeaux), Ms. Srishti Priya (TIFR Hyderabad
and University of Zurich), Mr. Sparsh Gupta (ICTS-TIFR, Bengaluru), Mr. Prabhu Prasad
Swain (EPFL, Switzerland), Mr. Ramchandra Saha (Institute of Nano Science and
Technology, Mohali).

The students from earlier batch (2014-2019) who received offers between January
and August 2020: Ms. Ankita Gupta (University of Edinburgh), Mr. Bitarka Bisai (IRB
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Barcelona and University of Tennessee, Knoxville), Ms. Anumita Kumari (Ohio state
university, University of Pittsburgh, University of Alabama at Birmingham, University of
Texas at Dallas, Royal Melbourne institute of technology, Australia), Ms. Ritika Dhundwal
(Karlsruhe Institute of technology, Karlsruhe, Germany).
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Financial Audited Statement 2019-2020

% BBCP@ASSOCIATES

CHARTERED ACCOUNTANTS
Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. : (0231) 2666003,
Mob: 9960600382, 9673000691. Email : bblcakop@gmail.com e bashishca@gmail.com

Annexure I

AUDIT REPORT

The Director

University of Mumbai-Department of Atomic Energy (UM-DAE)
Centre for Excellence in Basic Sciences

Kalina Campus,

Mumbai-400 098

We have audited the attached Balance sheet of UM-DAE-CBS as at 31* March, 2020 and
also the Income & Expenditure Account for the year ended on that date annexed thereto.
This Financial statement is the responsibility of the Management our responsibility is to
express an opinion on these financial statements based on our Audit.

We conducted our Audit in accordance with auditing standards generally accepted in
India. Those standards require that we plan and perform the audit to obtain reasonable
assurance about weather the financial statements are free of material misstatements. An
audit includes examining, on a test basis, evidence supporting the amounts and disclosure
in the financial statements. An audit also includes assessing the accounting principles
used and significant estimates made by management, as well as evaluating the overall
financial statement presentation. We believe that our audit provides reasonable basis for

our opinion.

During the course of our normal Audit procedure we have made the following
observation which needs to be brought to the attention of the management of the

Organisation:-
1. FIXED ASSETS:

Fixed assets related to department are shown fixed assets schedule and provided
depreciation on it. Fixed assets related to grants are shown under head of current

assets.

2. Grant given under different head such as INSPIRE, BRNS, DAE, DST, etc. are
shown separately.

3. Grant received under some schemes were accumulated over the years and expense
were booked at the end of grant. So, we request you to book grant related
expenses in the same year.

Mumbai Branch -

Pune Branch -
'Bilvadal', Near President Hotel, Prabhat Road,8th Lane, Flat No.305, Blue Bell Appts., B-Wing , Hiranandani Gardens,
34/10 Erandawane, Pune - 411 004. Maharashtra. IIT Powai, Nr. S.M. Shetty High School, Mumbai - 400 076.
Ph. : 020-30487742, Mob : 9960600383. Maharashtra. Ph. : 022 - 25705773. Mob : 9890143777.

www.bbcpca.com
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4. NPS payable head was created and amount also collected in this head but no
expense or payment was made under this head.

5. It is observed that Expenses for M Sc. Students were increased to 49,22,823/-
from 29,28,339/-. So, there was drastically rise in this expense. Expenses of
Conservancy and maintenance charges were also increase to 1,97,57,121/- from
1,24,68,266/-. Also, Library expenses were also increase to 71,39,019.08 from
20,02,144/- means it’s increase almost three hand half time than previous year.

6. The accounts are maintained on cash basis.

7. Depreciation is charged as per the rates mentioned under the Income Tax Act.

Our suggestions regarding audit are as follows:

1. We also suggest conducting monthly/quarterly review of accounts to ensure more
effective internal control and to avoid delay in submission of accounts.

B B C P and Associates D'
Chartered Accountants @

CA Sumit D Biranje ™
Partner ="
Firm Registration Number: 126822W
Membership Number: 118450

UDIN: 21118450AAAAAD3799

Place: Mumbai
Date: 14/12/2020
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Income and Expenditure Statement
Particulars Jeount Particulars A
1-Apr-2019 to 31-Mar-2020 1-Apr-2019 to 31-Mar-2020

Indirect Expenses

Indirect Incomes

Conservancy & Maintenance Charges 19,757,121 | Fees Received From M.Sc. Students 1,978,780
Contingency of VF 82,070 | Fees Received From PhD Scholars 231,500
Conveyance 4,465,770 | Miscellaneous Income 1,343,354
Expenses for M.Sc Students 4,922,823 | Interest on Fixed Deposits 3,069,108
Expenses for PhD Students 57,663 | Interest on TDR with Bank of Baroda 552,664
Laboratory Consumables 6,699,787 | Interest Received on Saving A/c 169,400
Library Expenses 7,139,019 Overhead Exp. Recd. 493,800
Overhead Expenses 4,774,641
Repairs & Maintenance 5,503,890 |Excess of expenditure over income 127,420,455
Salary Alc 75,428,645
Advertisement Expenses 416,714
Depreciation on Fixed Assets 6,010,918

Total 135,259,061 Total 135,259,061

Subject to Our Report of Even Date

Partenr

M.No. 118450
FRN126822W
Place: Mumbai
Date: 14/12/2020

For B B C P And Associates
Chartered Accountants//D AS S %
(&

CA Sumit D. eiram{ % 126822W

198



UM-DAE CEBS

%,

APromo,
N Mo

LS

& 4
2 8
#ifsw fasme yod deg

ANNUAL REPORT 2019-2020

UM-DAE CBS
Balance Sheet
Amount Amount
Habiues 1-Apr-2019 to 31-Mar-2020 i 1-Apr-2019 to 31-Mar-2020

Capital Account Loans (Liability)
Grant Frin INSPIRE Faculty Award - Sanved Kolekar 495,997 | Bank OD Alc 16195792.80
Grant From INSPIRE Faculty Award for Tripti Bameta 465,482 |  Advance From University of Mumbai -100000.00
Grant From INSPIRE Fellow - Gholam Wahid 521,800 |Fixed Assets
Grant Recd. Biotech Consortium of Dr. Avinash Kale 101,979 |  Fumiture 11,461,422
Grant Recd for Fedex Express Scholarship 426,656 | Laboratory Equipments 11,920,350
Grant Recd From DST Fro Neeraj and Sangita 535,561 Laboratory Equipments Under Project Grants 206,893
Grant Recd From Indo-Swedish Project for Ameeya 391,622 | Office Equipments 139,771 |
Grant Recd From INSA for Dr. Gopal Krishna 80,000 | Work in Progress 59,902,692 |
Grant Recd From INSPIRE Fellow - Plawan Das 104,950 | Computers & Softwares 3,370,403 |
Grant Recd From INSPIRE for Ishita Menta 507,390 | _ Library Books & Periodicals 9,683,343 |
Grant Recd From INSPIRE for Siddhesh Ghag 137,060 | Office Equipments 1,044,821
Grant Recd From J.C. Bose Fellow. for Dr.D.K. Palit 1,128,591
Grant Recd From J.C. Bose Fellowship for R.V. Hosur 264,879 |Investments
Grant Recd From J.C. Bose Feliowship for S.K. Apte 914,775 TDR with Bankof Baroda 12,952,554
Grant Recd. From LTMT 144,069 |Current Assets
Grant Recd. From NASI for P.C. Agrawal 29,349 | Closing Stock
Grant Recd From NASI - Gopal Krishna 464,914 | Deposits (Asset) 2,338,467
Grant Recd From SERB 2018 - Sangita Bose 194,249 | Loans & Advances (Asset) 14,585,314
Grant Recd From SERB for Sunita Patel 972,468
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 122,341 Cash-in-hand 107,908
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 2,749,005 Bank Accounts 7,988,712
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 906 | Fixed Deposit 130,364
Grant Reced. From DST-INSPIRE for Saket Suman 60,934
Grant Rece From Inter University for Dr. Sujit Tand 95,000 |Excess of expenditure over income
Grant Received From DAE 373,600,000 | Opening Balance 119,255,973
Grant Received From INSA for Saradha Natarajan 180,000 | Current Period 127,420,455
Grant Received From INSA for S. Kailash 86,944
Grant Received From INSPIRE for Sreemoyee Sarkar 1,272,584
Grant Received From ISRO for Bhooshan Paradkar 1,633,000
Grant Received From RRF for R. V. Hosur 1,000,000
Grant Received From SERB for Sangita Bose 645,701
Grant Received From UGC for Dr. Alpa Dashora 151,296
Gmt Recd From SERB - SPDF for Dr. Anuradha Nebhani 310,000
Mess Charges Received From Students 2019-20 1,464,057
Startup Grant Recd From UGC - Basir Ahmad 246,083
Startup Grant Recd From UGC for Ananda Hota 381,773
Startup Grant Recd. FromUGC Fro Uma Divakaran 592,953

Current Liabilities
Duties & Taxes - 782,170
Eamest Money Deposit 251,193
M.Sc. Students Refundable Deposit 1,283,500
Phd Scholars - Refundable Deposit 126,000
NPS Payable 3,688,004

Total 398,605,235 Total 398,605,235

[Subject to Our Report of Even Date

For BBCP And Associates s =
ND 752,
/é‘ﬁ .

Chartered Accountants

CA Sumit D. Biranje
Partenr

M.No. 118450
FRN126822W
Place: Mumbai
Date: 14/12/2020
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UNIVERSITY OF MUMBAI - DEPARTMENT OF ATOMIC ENERGY

CENTRE FOR EXCELLENCE IN BASIC SCIENCES
Tifesw firer yad as Health Centre Building, University of Mumbat, Kalina campus, Mumbai 400098

Web: www.cbs.ac.in

Fax: 91-22-26524982

Action Taken Report (ATR) on Audit Report 2019-20

It 1s observed that Expenses for M Sc. Students
were increased to 55,00,811/- from 29.28,339/-,
So there was drastically rise in this expense.
Expenses of Conservancy and maintenance
charges were also inerease to 1,97.57.121/- from
1.24,68.266/-. Also, Library expenses were also
increase to 71.39.019.08 from 20,02.144/-
means it’s increase almost three hand half time
than previous year.

Sr. Observations Action Taken
No.

1. | Fixed assets related to department are shown Accepted
fixed assets schedule and provide depreciation
on it. Fixed assets related to grants are shown
under head of current assets.

2. | Grant given under different head such as | Accepted
INSPIRE. BENS, DAE. DST. etc. are shown
separately.

3. | Grant received under some schemes were | In the initial days University of
accumulated over the years and expense were | Mumbai has given Rs.1,00,000/- to
booked at the end of grant. So we request you to | CBS as a Token of gesture. Since then,
book grant related expenses in the same year. amount is shown under Loans and

Advance and reflecting in Balance
Sheet every year hence auditor
recommend to clear this

advance.

4. | NPS payable head was created and amount also | Application sent to PFRDA and
collected in this head but no expense or payment | waiting for the approval.
was made under this head.

5.

On 6 th May, 2019 UM-DAE CEBS’s
two building inaugurated as Nalanda
and Takshalila by Chairman Shri.
K.N. Vyas. Since, then both the
buildings were fully functional. Before
the inauguration the repair and
maintenance work took place. As well
as the expenses on housekeeping and
security staff increased as compare to
carlier years.

In 2018-19 37 students were getting
DISHA Scholarship. In 2019-20, this
number inecreased to 68. The expenses
on DISHA student’s scholarship and
contingency were increased.

CBS was using the online subseription
of DAE. Under which CBS was using
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the Science Direct on Elsevier. But
DAE kept the Elsevier’s payment “ON
HOLD’ for some agreement issues.
Now we instructed to clear the
payment of Elsevier from 2017. In
2019-20 Rs.42/- lakhs paid to Elsevier.
And now we have discontinued the

review of accounts to ensure more effective
mternal control and to avoid delay in
submission of accounts

subseription.
6. | The accounts are maintained on cash basis | Accepted
except audit fees.
7. | Depreciation is charged as per the rates | Accepted
mentioned under the Income Tax Act.
Sr. Suggestions Action Taken
No.
1. | We also suggest conducting monthly/quarterly | Accepted. And will be implementing

from the next financial year.

The above observations and suggestions were accepted and will be taken care of in future.

REGISTRAR
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University of Mumbai — Department of Atomic Energy
Centre for Excellence in Basic Sciences (CEBS)

Nalanda, University of Mumbai, Vidyanagari Campus, Santacruz (E), Mumbai-400098
Phone: 91-22-26532134, Web: www.cbs.ac.in, Fax: 91-22-26532134
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