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fafara fRreror Higeliue &1 g SIveniv 8, SHTT HohTe Hawl o1 ATE SRTTRITATST SR STHe goransty
TATIAT AT & ST A He ATk STTHE o6 7T STANTT & Hehel & Sfeeh WG o1 AT HT TEH L 3

Herr weRl Sht ATy stgeT et e &l 0 €, S fop AR weemt % fog srd-amet
gibentor, e feweré fich T ot 7o ST ATTERRT &t § STk ST, i Srstl ORmTy] Sfaifsmamatt & M-
T it SAfieafth, gem 9 AT it Wk, foeelt T stefea, Fee wHETan, it §
T ITANT itk el TR AAHFAINE, AR FHIT HITT, e A1, ThA R Tohat e
e/ /ATt eR-vard Sia:foran fogm, dffteset fogm, e, sfim fifgeht o 3=
HAUROT, TATSHT G Hifeht, I siifcrehl, SRITTeash 3= Foil GTiet sifersh, Toat o |1 T Gt
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IRE TR (3FTE | 7wy, 2022)
USTToRTUT U UTSshH <3 i ah T ari@ 12.08.2022
TRTegoT T STRY 16.08.2022
He-HHT aeE 03.10.2022 to 08.10.2022
HET-THES TIET ok TYaTd fTefur i SR 10.10.2022
YRE T o RTeTr h1 qurdr 26.11.2022
HHT 37 e ARSI 28.11. 2022 to 03.12.2022
fogia 05.12.2022 to 12.12.2022
ST Fdtet sht Sedfa 13.12. 2022 to 16.12. 2022
fid eTaeRTeT 17.12.2022 to 08.01. 2023
qRTTHT 2t =TT 13.01.2023
TEHA BT (TSR | 3, 2023 )
USTRT0T Te TSR TR 3Rt ohl 3ifad aria 06.01.2023
T L oh TITeT0T BT TR 09.01.2023
e AT g 27.02.2023 to 04.03.2023
HE-HHTL T o TTaTa FRI&T0T Rl STRA 06.03.2023
ST BHET o6 (R80T T qureT 22.04.2023
THEST 31 weq SRINTRITAT 24.04.2023 t0 29.04.2023
[EE 01.05.2023 to 08.05.2023
TEITSHT et 3h Sl 08.05.2023 to 10.05.2023
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THSH SRR 11.05.2023 to 31.07.2023
GIOTTHT 3hT BT 16.06.2023
e HHE (AT, 2023)

BiEEIRIEE] 11.05.2023 t0 22.07.2023
S o rETerd H I TS 8 STUY FL o (T HATeH hl 26.06.2023

o qrie

O e sht qiE 24.07.2023 - 28.07.2023
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HigeTe fag™ 7 i sm § ¥ W@ are Tcfie Iia ST 6 SHeie STHYM HRIsH TeH T 2|
Higsfiug o dice <1, s 8 B @ a1l o1 i e, T A1 Hefsuastr-Ie a1 foret 1= T T sht aneher
e s<fiot S =) Geers Safing o srar gfte wEafwEt o € s o dddite § duad wriw
T Yo o 1T Uk forsTom o qed 3frded i €| Heeaqel aili H =t @ WY i o ST, Hgsud dehr

U, AR, Tehdeh I ATEATENST AT 31 HITSAT oh SFTehT o T FEINT Ll 2

ST TheT H A 9 T STAT 2T fereor i g=ian I 2

0T Y 2022-2023 o TG TICaIE! FTRISRH 2q ST R TToHAT o AT 8 SRS fohal ST 8,
ST |TeTTesh T o ST A SATAEHT Shl WIS IS IMTHST =] 8701 o 2022-2023 o fofT W 211aeT 37K

[EBIE] T AT geflag | WemehReq | =da
HEEn | AR | Uik | STt T
e e
Stferep forgT feremmer 54 46 23 05
TR Ters ferermer 15 14 08 02
wifcreht oS forermmerar 24 23 20 04
HZ e | hTEa 9. u=.Et B
4. | foremeft st A oo NEECH ARGk ol ATH
Ta-1
01 | #ft @Tehe o “ftfcrehl P201801 | . givd dige
02 | Geft s =i Sfrarrer B201901 | . Sif¥far fegsm
03 | gt fopmam wiee SfiarRmTe B201902 | ST AL
04 | et ga1 ATerae WA | C201903 | < WRE UiRed
05 | gt i IR | C201904 | S TS e
06 | Teft et e WERTE | C201905 | 2f. S swEma
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07 | =t Lfer srsiren “Jtfereht P201907 | <. srtar wirEd
08 | ot = Tt “ftfcrehl P201908 | <. Eifiar aE

Batch-II
09 | gt wer fHen WERTE | C201909 | SF. RS swEre
10 | it Tged e WEAET | C201910 | 7. ST el
11| 5t e e o M201911 | . Tl TR
12| geft Sft. e Sferemre B201913 | ST W ud
13 | #ft 3reTieR SR Starere B201915 | . Sifiar fegsm
14 | %t T 3AfeT STt Sfrarerer B201916 | . Sif¥far fegst
15 | #ft forereh AT yreFett SIRED] P201917 | L. EEMIE
Batch-III
16 | geft srfrar ssmafa wWERmE | C202119 | 2. RS =l
17 | geit |5 a1 wrfcH WERTE | 202120 | <. RS =t
18 | Geft hiHet sETd WA | C202121 | 1. AR Swwere
19 | geft et . 3T R [ C202122 | € HRR Ui
20 | gt gST T, wieH Sfarmet B202123 | <. o fafm
21 | g2l et e e Sfrarmer B202124 | . ST fegsT
22 | #ft <tk TiiaH “ftfcreht P202125 | =T, 9[0T WIEH
23 | geft et S, “ifcreht P202127 | < EEMIE
Batch-IV
24 | geft sremET AN Wifehl | P202233 2. Erar s
25 | =t s et “ftfcrehl P202239 3. wiftar se
26 | gt et SvE oftfershl P202240 SIRECIERD]
27 | ot TRRTEHAR 3T, ATed TRFIE | C202234 2. Heg uriea
28 | #ft e fra AT | 202237 . ISR Tt
29 | S TTYR JHTerR Sffeeme | B202235 1. W AT
30 | gt sl 1. weA Sfasme | B202236 . 7 Ao
31 | gt T =R Sfaemer | B202241 . ST foegst
32 | gt et wied Sfaemer | B202242 . ST e
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Sfores fa foemera
UTGAFHA IS | UTGHSHHA T ATH HehTT TIET T AT g
B-101 CIRISIEi | . ST UH. St JuH-Sus-Hige e

1. g =
B-201 FrArrst -11 . ST TH. St JuH-Sros-Higeed

2. frgar =mT
B-301 SRR -1 <. ot wa. fafam JuH-eE-Hige Ty
B-302 ERERISIE T, TH. o, AL JuH-Ieg-Higsg

SR ERIRE JuH-Sug-Higs ey
B-401 SRR THEST 1 2. . wa. fafem JuH-Ieg-Higsg

<1, ud. foaehmdt ECE R CHIEICIEBIED]
B-402 BIREPRICIRISIE] 2. TH. o, AU JuH-Ieg-Higsg

2T, 39T i 3 15 TH AR
B-403 ST e ey SESIERE) IR ]
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5. 8=

5.1 ST WA
UL arsT ShITT olier () Tt forsrrer fRveft wef Srgeien weer (A1ge) yarrat 3 gerg faafomer -
TN Sott feramt Hiferh fom S <hsl (JQW-SITE #ESTTw), qors | Faw UM F FogF I 0 Th
AT wer 21 ArgER R quA-Sieg wEefeg I B 2007 F THI] FA AE, ARG TWHR S W@
AT o & 1 T foRaT T T SRt SATRICRT ST ST STTHU T 3T GO St (0T &
AT H 3T ST I TEATHT o ST hrlshml § 39S S&H A o oI Sfeh SHeTih Qo st 2

TEEL, YA TR JuA-Sieg Wigeliey, e o Sftar fagqm, wre famm, i ofR siifaeht  aie affa
Tohiehd THUEHT HTEishn § ST oh o e Toh STfaTe SiietTe)/sheet-STreie wite 31 e i Hidsfea
T hET ST I TR & ST 8| e T HaTer € | arl-art & e 31 Hidsfieg gr @
T R ST 81 ST EETHT 5 SoIT b TR T STRETUT fifer ST FRIBIT ST 21 76 Wi ¥ 90 & ek
TR H AT 120 33T T HATASI fohaT ST 2

TE-2021 % T 9 H AR (35 Forehed [ ) TR o T o IR @S BN 3 Teih ©e o wft fory
AT St forr, THrR forqir, Trivrer S siifeht o fo1T Tmr weed gt =1 ST el # forg afie geft fove
G (AHTT G F STATAT) o T 3 TR F ST T JIR A S1eft 21 forrr @ H, @ waii o for rera st
T FRUICHS ST 8| T FT H Toh AT AT F&T I & 8ol o, [Tk (1T, 3ok sharet il Hel ST b felfed
T SN IS TTTd 3L A B TUET AN (T ST T €l

5.2 TSI TaeT ThIfRT wdverT (3e) 2022

TE2-2022 THET TSR T T 18 S, 2022 Fhi I3 o6 24 TSAT S 6 h5 WA TSR H el 110 3T T SATAIT
=1 77 offl et iR, 27374 IPftearl + wlterr o forg dsfiertor s, 5w @ 22235 Iriea wdier o forg
STEr g e o SITE, BT ohl 3T it oh |1 I J(eah1e, ST 26l 718 37 AT eIt 33T o Fore warte &
Y foram TR @it et ST ATt @ fued % a1 Sifaw ST i o TR 9 AR R AR S ST
qROTT 5 S, 2022 W =i e

fUroer T aut & < TTETadt when § st Y s e #:

T [ A A ey | Geed feuted | dedem A aw | aeet] ¥ e
gufrenfiihr | gu RrenfE @ Ty e amer fereforet
el el Torenfera 6 ht HET

e
2017 68,458 49,870 47 38
2018 67,578 44,058 47 33
2019 53,450 37,510 63 47
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A 1 I TS

2020 41,534 21,128 59 54
2021 35,198 24,328 60 41
2022 27,374 22,235 48 34

Y 2022 H TASTEET Thvet § wirther gu forenferat s oo o foraor fera 2:

mgﬁa ENAEIET] FA YT | T SR | % IR Q%:
SN 8083 7212 871 89.22% | 10.78%
e 3787 2972 815 78.48% | 21.52%
g3 st 2190 1642 548 74.98% | 25.02%
I TGy 1859 1523 336 81.93% | 18.07%
HENSE 1627 1277 350 78.49% | 21.51%
et 1353 1028 325 75.98% | 24.02%
ETSIE] 1025 762 263 74.34% | 25.66%
AT 918 773 145 84.20% | 15.80%
[IECEIS 885 653 232 73.79% | 26.21%
[ENN 709 520 189 73.34% | 26.66%
Exited 624 475 149 76.12% | 23.88%
Y QT 601 482 119 80.20% 19.80%
T e 508 402 106 79.13% | 20.87%
ARGES 506 425 81 83.99% | 16.01%
BRI 487 352 135 72.28% | 27.72%
FeaTae 397 333 64 83.88% | 16.12%
EIICES 360 290 70 80.56% | 19.44%
S 309 196 113 63.43% | 36.57%
feaTet yam 291 240 51 82.47% | 17.53%
TSI 273 207 66 75.82% | 24.18%
ST TS ShYH T 169 139 30 82.25% | 17.75%
[ERY 114 93 21 81.58% | 18.42%
RS 106 89 17 83.96% | 16.04%
EEIc) 101 81 20 80.20% 19.80%
T 27 21 6 77.78% | 22.22%
HETTI 21 18 3 85.71% 14.29%
TRV JaT 19 12 7 63.16% | 36.84%
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S LGICRCRECICIN 13 9 4 69.23% | 30.77%
SEGE] 6 5 1 83.33% | 16.67%
SIS 6 4 2 66.67% | 33.33%
27374 22235 5139 81.23% | 18.77%
AT 2022 H TISTHET T H I gy forerntefat s fofm ar e Sroft am wiere anir:
afua. i ur gt
e e I B B e K i S @t | &
33eq.qE | W HIR &% N >
TTHTA e )
T 6851 | 3825 670 1488 | 506 102 57 | 13,340
=it 7282 | 4484 515 1268 | 485 98 34 | 14,034
ALS Ly 0 0 0 0 0 0 0
5.3 Werforer o 2022-23 ¥ vehha THUEET # 7AW o arer foremeffror:
%.4. [EEICIEIEIL] fof oot At | ot TRUST
1. | snfeea Ha % AR q Y. S 1390 59 FA1Ch
2. | orfeca Ama fig q qm= 290 12 fereme
(FSSITH)
3. | TR et | IH g | 1955 - STH TS HTHIT
4. | SIS oft el q EACE 1022 | 242 Ea
T
5. | Al T q SRR 392 73 ERUSER
T
6. | @fveha arg. q aAfra.- 559 116 SlE
T
7. | Sifshe A q = 128 - TS
8. | 3Tl wey M q g 204 - HENTSE
9. | A ferzimdt q AMA.- 652 143 AT
T
TEEEEL q TS 1891 128 T
11. | Sa-%dt shicid it IS 1910 157 RIGHIE]
12. | =Tt v q .- 1160 | 269 ghemn
T
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st a1 g s
13. | it q Afa.- 920 215 qHerTg
T
14. | Geft =tery i - 637 138 TS
THTee
15. | Fpereia =i q IS, S 931 3 TSTET
16. | AR T q AT 844 49 foer
(FSITH)
17. | Wl aehr eft T 616 0 RIECEUIS]
18. | w9 Hee q Hfua.- 487 95 qiE STt
T
19. | freer Brestfrsen | &f Afa- 949 224 At
THTee
20. | e ST q T 428 - S
21. | S Bt it T 586 0 aifesm
VESTER q A 1134 | 261 fereme
THEIT
23. | ®wevwg q |qE= 790 43 ferere
(ST TH)
24, | @O T q HISL S | 2012 56 Hifeam
25. | sESTER q T 167 - faeett
26.. | AT S q T 655 33 FIe
(¥57TH)
27. | WS q T 618 29 TS ST
(¥357TH)
28. | GRS =it .- 179 29 EIER
THETTA
29. | T g SR q IS 1885 124 HifeRm
30. | TEHH ATH q | 247 - T
31. | Ssad AT q BlLic] 337 - I T
32. | ey e q Bt 107 - 7 JaT
33. | IS ETg q SACE 495 97 FITe
ARl
34, | FafehT sEA it = KVPY | 744 g
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5.4 TH. THHT. SreAfureR oW 2022-2023 W ETAH §Y BT (FATET 12)
BT feraeor: Sfa foqe- 11, T fa™-07, TR-04 S frehl-11 3 . weslt qu foram feafh @it 12 % st
Y ST e iy TSI Rt fereror Fier feam m R

.

NEW INDIA2T7S

A 1 I TS

ATHA® | BTA HTAH TMES AR WSS T AT 3R | TREHT T fiveh
HelgT
WAfereh T TeRet
B0181201 | sft sAfsysfiq umm 3. Ak =fE, e e | Saifan SINIEED
RIERRIECE ‘ﬂaﬁ’&'{ JWE  GroEL &
FAT AfeaRe ik
bi|F-A
B0181204 | g2ft 309 fafcarsh Sl FaleHT 0T, J=hl SEACIE | TSI dgat STHEd
EIGES FHEH qH 6 SFATAAT
1 Ty o wmrfers
Tk § T
B0181202 | #ff HA¥d FHARX IcH TEL ST He STEed, 3 Ted | Ml Bee &
ST, Hitsrst forafaamer oA il S
Eagll
B0181205 | F2ft 3=t et 1. 9 g, 14330 3R YY1 3
T, Tl T st 7T 3T UPR
HET W 3R T A
ST hiAT|
B0181210 | Geft effer e TG S W STHed, Ted | ghlthel  UZHTSE
$EieHe, e foraforenem getaar 7 sed fewed
26T vifHeRT Sl ST AT
B0181213 | *ft 5T %o 27, fuTe T, TSR i J o
e .
wamfes gfateg w®
TeRfch F=TaT o SvTa
# I BT F al
forRfera s
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Ton) e rfede P
Ao Fraer v s Ta T uiitara orEr faraor 2022-2023 anm\gmatg;ma
B0181220 | gt q&=hr 3w SRUNEEEN PARP &Y & €19
STt gerg gferfa it e
e o wrdfien fafes
HTdehdT Sl 3T o STt
H
B0181220 | gt Tiarar Aemwerhl . g AR, Ul | FARSEed Uy %
frafornem, wricds o faex == #
KNL-1 $Ii&H & @mea
it wfosfraar
forgrear
B0181225 | F2ft 3e] ehst SRCENEE ol o U1 o forehrd aht
Hifereh T b oz, Herg JErET I SR [ §
RESICEITOR]
ATEEICIed T &HaT BT
HThA LTI
B0181231 | sff ereor =g o, . 3 sfm,  ufeden | B RRwenmd
ERIEBIE) FAFd 6 AIIH
ESteEil|
B0181236 | it fasmm o 7. TOHT ahid T, FATNHE TS o TR T
ST Herg T T o ATIH i
fernifa 0 it w7
fafen
TaT o e
C181207 | #ff aTefiw i 2. STSAT FARL .04, C6-ufFenfiEl-  B-D-
TSI ORI SFTHHT bt e w1 fesme sk
e
C181212 ot prides AaH 1. Toh1 FAT, SARS-CoV-2  UTUH-
HTHT TTATY] STTHU 5, TR S WIS St et
HIFE-CIU I RS EERC]
3R Topeeeftertor
C181215 off 2= IeT . FEFST S T, 3OMIEE | FAREEE TThH Faied
IERICHIGPANEaN g & H@AE IR
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S 3R
FaIhefafiE & fag
dgp faiie i
T I T HHT
THTST
C181221 PIRES R 2. 7[5 am, SAHTSH ST
TN TTESISIeT AT
femfor, HTEATHS
IRt 3R
[EE PR RICT]
C181222 | #ff rfyy e TR TR W SIS UM, Hites | T8 3R T
foraferaera, s, FTsee fofTem | SISifeT &t wuehi o foTg
EIRIEERCER S|
C181229 oft warofar femm 2. ST Hlohie, 3ol qieheded W IoIdM-
qiferefortah, SReede difcrefomes €t | Wi siafrar @ gfe
ufew, wig iEd * T smfies
T H I e
I7E faeree fafemt
C181233 gt ot e, el TREX TSR SamsTieR, TS | 4'-EeHIIaerTaTsey
feraferaer, s QIR Lot S
S IRt
TTOT T TeRet
MO181203 | #ft 317 feerer e fordieh STeht; T3 ST o fAg
HATEATES ST T T forafa TeniiEn
MO0181216 | ft Sieheg HHT T, ST I, Hifgeh ST
IR, Helg
MO0181230 | gt =it weTsi . T SRTTS; TATSURAT, Harg | Wi fogid
JUSTHN T5h
M0181235 | *fi fafea stama . AT, SIS TfoaAleaeh a5k
TSSTETE, FATTS (SATETIE)
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wifcreh foA™ &het
P0181206 | #ft ¥ gt 2. fegd OHU, UM IR | ATSEace soieh 8id &
Wfaehl, =med forgfearne, gm AR AR TocaThY0T 6
AP REI]
P0181208 | =it 1fork arr 2. R e, eEhTge Jeied o
ERCaNiRRIV]
P0181209 | #f &uz =rgen . gl AWEl,  TMERET | GRS A %
fraformea yfdseemn  # TH
I
P0181211 | *ft Tl e . AR, FISeRTEe, SRR, | GRS T ad oy i
LCH feifa & & fore |-
Rk T I~
POI81214 | #ff Sfreft 5. 2. U S, AT Zfaeee T AThe
e feamgw fesmga
AT
P0181217 | =it wd. i 27, ol 9 e, e S fhieteh | 487 =wor Sfafier
Te HieferowH v fferaey sheuw, | fu=miiendr & g At
PEICK] Tl T Ueh TR
PO181219 | ff HeE Heawt T ATSeheT TS, SAEAATS | el WU & LFC
T fargfoame % foTT PSF 3iaTishT
PO181226 | #ff wreTish gA A Sl THIWE ool eeUeE | HIHT SEE % fog
IERIERIE] Tdel HTSERI/AAT BISaR
a1 fmtor 3T fesgeor
P0181227 | #ft 3 3Tg 2. forfaa arew, I WA |t fE &
Sfi, Suwud, HeEseH wREEE ¥ T
% fotu meftr @fdT =
AR AT
P0181228 | *ff sfiv=r Sft. B 2. ST e, feomee, IMed | Rugieg & fag 3
g dca wiefeiT
P0181234 | off a.ud. o Foom TREL S foE, ST, | g oA JER o
HTETHIR vt T g9
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6. ATHLUTT STcAhA
6.1 Aferens formm=r wmer

. SiTeT Td. et

A shivered i e wen iasiierar it faferaiemfee & emurfaes smamit i @ -
forfera et Seft ST et € S RIS ol T e sy 31 3Tah TRasT sl queH | Heg shid! &1 3 s
JTAT-ITAT T & &+ Bt & 7Y N -Tgaaisreh i foranstl & arean § Aedds il (MPC) sHTdY &
3R 7o 3fer e B U A o T Uh-g| o AT FH A €| A€ STTH T Heca Ul T
TSI, AT I IFHALOM o oI Teh Higed & ®U § Teheh I f3ehi QaTel FAHTZS IS TS o Teltloadl
T IUFNT T 2 S farfierar/ faferneifae it suss fauem & g § IR1eM o ehdT & ST 8 JE U,
fory & & wrerfies faferstdt fewmfemr (PCD) =T ST sHaT 2

Farn fafererdt idia st suaT Sfifaa &, gameafae ofit dieiE 3 st s & w0 @ e
AT TehAT §2: T8 TARTICT  Toh h5 1 TH-HATETNG 10-83RH T MPC (~2 MDa) 1 3TerT ot faa om fafim
TN HISERT & I Y Heiferd A SATeianT €, S8 fF FAP174 MYCBP-1 &7 AMa iteffern o/
TIHE H stated fora ma @ ofR swew fom % forg il @ear & w9 1 SRt o S %@ 21 3R
e A FAP6S Teh A~ UohfiT e & STt BT3fe-Siet S ohi SRR TErdT & I8 AT Ju0T H ST
AN BT & SR PRI oh S ST-3TEHT &9 & AT Bra 8| Y81 T & foh 7 weiiea & gfwmdt
Tl (QEFATCTeRTT) o BT 370 FoRaT st WA U STETHTT AK AP fefeft s o1 T 81 36 7 ASH A
&, TS ¥ 4 38e N-2fi0 o aIgd wefeldt & S[d © (1 pM), TF Ko, ST I (~100 nM) o T SFfierer
MAP?2 STEFET & Sferer Hofeld & (37T U, Tt 31 SAfehet T 2GS Fap65 C. FeTSe! Seafiad 3= 2, 3o
mRNA T T o1 h1E tfireaich T2 8, 30w s1eaaferd Ticrsficrdr o Trer ST oiaTs o Felilea 8, SHIfTeHT
TS 1Y foueh STt € 3T gHeh T B C2 90T T 37T 71 CFAP65 B Scafiard aret PCD R o
foferert T o sgd Aee saau @ ot 8l 36 E@d §Y, 7% kY fehrett 7T 8 o FAP6S 38 warur
T feorar ATaT 8 o a® GROT ST B1 Ueh 3T $etaet fSteeht wietr fohar ST @1 8 FAP147 2, ST MYCBP-
THITTES TIEH (MYCBP-AP) 1 T SR 8| SATTRIEAT U4 €IStk SOAT SEfireh! s ST sk
FAP174 3R FAP65 % |12l FAP147 o ST SIUH 1 37890 o T&t 81 FAP147 W 1WA st 8 foha mam
2 ST S AftT Stier 3 o0 37 316 9 o SR H E. coli  STcfiren S1firear foram ST T 8 (weT aurs 31k
Siféer wh. fegs)| FAP269, FAP221, FAP70, FAP54, FAP20, STK36, B18fed, gafer, =g ik
PF20 %1 3furfereh etk o &9 § IS ST @1 2| I€ i Se drehreril SR (did TR $-1e,
fagsiele) 3 sTetasiet eliet (ETZ, Ragsieis) (ST it TTraT 312 iR geft 31t urfeet [wigsiug] 31K
SRR ST T, St g, [Cfgefted]) o weanT & form S @ 2
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Ligand Analyte kal kd1 (1/s) ka2 kd2 K, Strength
(1/Ms) (1/s) (1/s)
Tubulin FAP65 (ASH 1, 2,3, | 8.93E+04 | 1.01E-07 — — 15pM +++
4)
FAP65 (ASH 2,3,4) | 1.92E+05 | 0.02518 — — 131 nM +
FAP65 (ASH 1,2) | 3.59E+04 | 4.17E-08 — — 11pM 4 rar

FAP65 (ASH 1,2,3) | 7.74E+05 | 0.01368 | 0.0085 | 0.0014 | 2.5 nM AR 4

GST — — — — — —

Table 1 - ZggIc77 & @I THTTT 65 U SIHT &1 TATIT [ wor

TfeATsee foRasT S 6 WIS @1 ATeeIuE: 98 MPC UfeAtsaie st € (FAP75, CPCI 3R
FAP42) % @19 3 TIEIAT bl 311977 a1 21 FAP42 3T CPC1 3% ADK S T sl o T 8, SAfa-S1fireas
o T 2 ST IR O TAISToR M2 ol UeheTT o fore 372 foham T 21 FAP142 & fore faftme wifafarfr 0.07
i frefiame i aré , SfsR CPC1 A srga & e ey fard) stftrenter faferawt s ot wfafefemt
0.05-0.4 I/ forefterms S <ht €T o et AT €1 56 sfter, 37 forgt g wiefor sh1 ST ik, T oAl
ADK Tffaifer, C. FTRTES welier & S7ifRrer &9 § 3[4 C1 3 C2 =1 Ao e farfre wfafafert €1 3w c2
3T e § wAE off; Bt C1 T et # C2 § oo asft & o @ o 38 AT, St wepftee
QASTiferd €1 LT BT & a1 3 feh-rere 7ot wriciferfer o st Seffer ot SAFEoT shid & I STeT 3 q: STt e
a1 et waf e 1 greme Hiet |fshavr 3 STieiish § U i1 & Hecd shi S T ST T & (7 off T
ref STY [ s, et o, FogeT, [féefea)

TATETY 9+0 T 9+2 Taferan 3 waiawor § FoxJ1 1 syfoent: 9+0 faferan i 9+2 T # sga #, 3 St
1 B TSR ek FoxJ 1 GRT FRIBIA fefam Sirefm 21 sgfem o srmiaret SHieti o wegrwafc STgshr 1 STea
T o T, YU e aTet FoxJ 1 S ST 38eh SUAT-STEIST SHH ol Fell {92l 1T 3R WM 1 E. coli ®
AT Ve foram TR ste s et i 3 T 3 TIE 1 ST soiagmiies iaefierar v o
fofam T 91| S 9@ H FoxJ 1-DBD T 3T fohar ST 8 df HeierHd 1% TGTTTGT T Tiasfierdr
e fa@rar 21 guf @aTs aret FOXJ1 e + U ZE-Tfdeas™ S (TAD) Sefia fora, e we-wfderad
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ST o TTY 37 FoRaT S o foTT AT STTaT 2, 390 & U ot Uee MY C-sTEie I -1 & &9 | &l 78 off)
34 37 3R 3R FoxJ 1 Sfi= fafaem= ot mibrget o1 oteemm o6t o o, Uates Toveeet (aviet forarferareran) o
T Y 75 U Fafererdt S we Tofia o S @ ol 3@ AL feufot o fore stefora foran s et @ (@ ot
1T ST [EiEeud] S ke stftreer e, fewsm, [ehssiea))

2t 7 o
S, 7Y AT T FHE HEL o ST {1 ol wrer 7R Sriehemredt, Zga-fafe e el o=l o forermd W e
5 T 2l

R-uaTei{een HIfSTeRT Iy o o= 3R Frfercetar eraar st ugem: e hIRTehTT o SR Gieher ST <
i ifoRret 21 STt & foeT 383 e s Ufd AT ST 81 $9eT AR R o o, f-uererfesn
SRITRTeRT Heg = 2T IMH FT T T HTET T 8| S 98 H1 qe T-AIifeen oo S| heeiiie it
AT T-TeaeerT SIfRTeRT I T ST K T ) A, Heraitferss, Sfestifies 3 Fregeerat gfvann =
THRTER, 381 ST RITRTeRT A ol U i H g UAHET garsil o U1 e et shl fHehT hl T ot
1 T T TEAT 9T TR € TR B T & (e YT 15 [Heerqy feraformer) & wenT @, w: gt
ST, T, gt wirfereT wee [EfgseE])

Ftwefta TE-qfeAT o WIgerhiiehed shi TS fSeftadl TUTet o &9 § feATgR Frewon w1 o
I o ghAdTIEe di e foefadt e faenf fohu €, Stafq sramiur-wiseiehiiencd Hiaicnsh | o
AHIRUT, TTEYH HraicHsh HIH o F1shor, ST SITEfl-hTgeiohiiehed shiaicHsh HI- o H1shul, 37 HET shifrshral
T 3Tk Y o AAA FreoT 3TN T 37k 3T oIl H ITeh! S8t SMTSRTIAT i EweHT| SH , W GNP Y
STMTSRRTIAT T Tt SHTShTINT ot STErR fqert 3R Shfortferet dteat & foram <11 et @ (Siher st
TG o T §; BT Gt forma #ew, ol Ao weet 31 off o qaee [Higsied])|

=1, T, uer, fafr

U M Tt ofit Rftheier i auiwTgieswy araithera & fae 3 fore i sremer
UTCA ORI <hi GoaT <ht Siadfy: ariifthory Sifeet STSer ATSShIfsRicT e & Sit U2iamntesh qansti
foTw sfee wicreft 81 o 1 AR o Siferh ST Stotforeh T ddel T ad © ST SR T STeaarer § 7St § 7
T A FOTT hT Foel o U S Bl €l G I H W S ATl HshHUTT 2T TqE T St ohifHre HohuT 2|
SRR 7 9 HHHOT (UTI) S8 STTH YT T AR IR e HoRHUT § ST esT S Afeetal a1 § 93 99 %
fafie fewat st i e 21 wefthettehieny STTfaat STk sifeae frfoferd fer &9 & - di w ffi
ST TS ERT 10% -15% UTI 31 7T S & ST IRTURTershi o fer a7eafersh Tfokieft e 81 e svesem
T Gt UTCATHehES ol 2L ITe FHTSSIHME WHeTee! (Cr-SPs) | FerTaT T, 31 Taereist shiBe b
T 7 Torar T SIR St TErEfeh SR StEnTersh fsgNor S 7 foRAm T S, saprophyticus 3R P
mirabilis % fog Cr-SPs 1 =W freredsh |igar (MIC50) 760 pg/mL 3R 850 pg/mL off| Zrgn-forct
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Fod 3R HIAHT A et ThE W@ T GO T R TF F Cr-SPs F SamvmmeT awar faam) .
saprophyticus 3 P. mirabilis & Cr-SPs ¥ 0.5 mg/ml-8 mg/ml 9T SRNThen fFEior T 34-100% d Uk
foram| TRl ox ST o STTES ol Uehe aTet (30T 3h1 T H Cr-SPs  §7 SHATY] hIRTHIST 31 BT3B oh
el ol ~ 2 THT ook et fearm| feerered aird e @ foh Cr-SPs o @ureh W it alier & qal-ffa smitfthen =t
FRIAATYEI forhel Y 3Tl e HATITeh TiforeR gerel 7R aitaerer sTIfthed s eDNA 31 HIET ol 9al ol §
ST ! T8 A I Cr-SPs i 79T 31 T Tl Cr-SPs ST hITRTeRTAT oh Toh{T Soidre (- HTSshIERITT
forsgwor & wuTewes ¥ ¥ uftafda sifierrd 31k faafeq smfteen f@ms fou) 3o stamam, Cr-SPs 3 g dfe
STt SIS 3R 3Lt USTeH TMideferst St SR queht 3 g Mideiier i Tl T fezm 3 gRoms
AT YT T Tl TR HshAvT o Rt i Gieamifthen Tsic & 9 § Cr-SPs foefed s
I RIS &A1 1 Tohd od ol (BH: Gl AT o, fosereft 1), a9 1% 3R <8, diea. e
[efigsiTea))

Frarfea mwar % wweiften oft arfren fema @ Ao & fore wedem f e T sframg
TR 1 UETeTeeh TfoRie Tameed e I H U Af4eh sy 1 g1 2| sifthen o1 fwfor dliamanfess
AT T HHATS ol IeTe o (7T SHETO] FHETIT GRT STH Sfcrrer =1 H & e 2| 36w | o o forg Tefte
UMIURTershi ST T gfEehIviT ol @I ol deahTet STTaRaeha 81 T, T3 Geiamafead forahfid T sga wem
I AU 81 FalT ShT TS Ueh 31t WHITA & ST G bt @ISt & ST WA I AT sh hH Ll 8
IRYA: FAAE e H, FrafE mE & Raars SRR Rt 31 tatien i dd-amgshifee
HI Qe Tthen &fwaT shi &8 fora T 8

forfarart: werEetd SRt sterm 7 =pan faress |igor (MIC), Trfehd, SiciiH s aTeft 3915 (CFU)
T FR g Rufored SIS SIS (ROS) Herd STEa SMHe 8| U Tthe STea | e, e
HIT I TAE BTSSP T, TRZHTIRT Tiferfish warel (EPS) 37 eDNA sl #4111 o 3t
T W TfaIfer o foTe, ST ST I TSI et shi S fopa i o

TIROTTH: T + FRI SHATIHTTER i fw@rs, St o 366k s MIC HTHT, SHE o BT Sai i o foehe
W 3T 3R 3 SHAT] H FATA TEI BT ekt ohT FHhT &HAT § Hehel (T o Torer ST ahlRTeRT3TT 3
ROS T 9IGT §T Tordy star it ot g o Jers[d HeareerdT SO ot 3T st 21 faer=ed o 7 @ fop wedie
9 EPS U o eDNA 5 ol G ohleh U STATTtheH ol ST ST foreh fohra| Teici = shitd - e amt
=1 T ShESTI T e, ST foh i 7R OIS USTTgH Tridferert o <t & wekd firerar 2

e e firemer, 7 aftomma 3 R R St s e o o s fard gan @ & 9 § wadier i
T TN S T AT SR T (2. Titeha sTett g ST <. 3w o, frefRi [Hidsfew) % weam @)

TIHA ST TAGCATE Shich VRTCAT ATHHAH o Tieheli-eh HR ATAher Tt st TerTaletl SET:

AT HT I W G-Niardl WIS o Sgd At dsit | Sifieh w@reed quWid e # e @ ¢
UETRTTRITEeR o 0T o T cRiehi shi Tl AT §HE i STl 3 HETT g &1 U Topreft Sfadreft erstrent
o YA o [T HISaT I9T3T 3h QIS SUART H AT 26T |l qaT ot 11 2| forferat o7 aftom « S stees
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T, TR Rl ST A o Raere sftamvret 3R ddemifteen mffafer & fore siem mm em MIC, MBC,
ZTgH-Tohct hed, $ZRITIC ROS Faifefhahe I shiciiHT fHTdT sohmgal oG S farfvre Stemupret sterm
o T srifthew foiver ST Ctemifthen st ot St Bl TTE, T WS BTESIHIST W, ST, eDNA
I EPS WA 31 HTAT o1 304, ZETHRM Scidgi HTgshahid! forsuuT foham 72| U2ihRe HfET @ i formoy
FIhT o ScdqTe ht AT et sees o= foha T om g8es taman & QS fafyrs WidHT & ary wadel i

FTortereh SifeRT oft 3 T3 SeTuRTe HoreRiierar wiern = 14 Pg/mL st =W FRIsTeHe "igdr (MIC50) %
1Y T HHE o el Tser shl wriehamrelt TRt fafsier s fewmam weeeqol ROS 3eared i It
Tk (STaE TATeRYT hY forfetd st shi TeEiele 3 &1 o ShIX0T e ohl 7 &1 113 offl §6 |izar-fit
StraorTRTe Titart +ft fowTs, St for st s gfg 3 HiaHT S el $ohigal o SER H HHT 8 Hohd
ToreTaT R UeHT T O HAE STESIhITSITEd! | Uiad- shieh STAthed oRTTe ol Teh b foTT off aTam T, Sfeffsh
SEM farsgeor grr w2t qel- i smenfiren o faeres «ft el w1 seeh 3tfiiieh, Terie = Iis Usitgd ifefr
R MfefirnfE auier Scare S8 o fol¥t shrent ot feama, STt gHeh! STTeTTSTes Udt-ehiee ST &radT ot Hohe
AT R| AT i frsguoT 3 BT3gIe sfig 3R Winfesh i foram o Areaw & -6.6 3R -8.1kj/cal i smEfem
St o |19 QS TARTE W (1Joe 3R PigG) BT USEeH o ASTE € i HI=T fohaT| 3 TROTHT & 9
T & foh Tertiet | wrfchRTedt Ceemitithen emar & o Sfamoy wiskon o et So=im /it shi e i &
TT GISTT <17 ThaT B (1. Iieha 37elt TRa [Higsfiu], €. widt ude, 1. 3w . Sraesf [widsiea) & geam
#)

2. fager s, wmr

Fusarium oxysporum f. sp. Cubense ﬁmﬁlﬁﬁgﬁ?ﬁmﬁ T ANIAIVE: Fusarium oxysporum
f. sp. cubense (Foc) T UFRTHI It (EVs) T ITAT-ITAT TRl & T fhar T 3R i
HIZSHIEhHIT o T AT5e AT Yol ohl ITANT e YEHT T § @ 7T ZIETHRI Seiarg = HIgshieahid! & qad
EVs T, dredi-firectt, Sfteher stemmeit &7 fawms 20 & e Ser 50-200 nm (= #) 2 21
SHIATH TS ThellT o1 YA e MR fAeffe foram mam om 37 EVs § WidH & 9% SDS-PAGE 1
ST ek ST TR 7T o7 3T 10-315 kDa 3 s o Seam T Seifdt farsgor & Ev-fafse e g,
TorTeR UreTeed ST ITahi! TTE I 3ht SUTRer ol It <IefTl & E Vs HISeleiforeh U7 T, 371 ohel 3 shi-sheek
T | g EVs % |1 forsrear a1 w5 st fo o (ot 1) # T e 21 et feima, Foc EVs 3R 3796
T Y SEdT U hed 3T Foc o S 3T0T{eleh ShiGRieh shl GHEM T Heg Sl (3 <. foioet waieha, .
Sifeher wa. fegst, <7, ww. st =T [Hissfua)
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forr 1: Fusarium oxysporum f. sp. Cubense ﬁmﬁﬁatﬁwﬁ T ANIAAVE| (T) EVs T 15
AT T T SUANT ek T 71T 3T 9o ATgshiesha o agd <@T 14| (5ff) Foc (SA) 37T et & Shl-shoeal
(B-F) ¥ fhTet T1¢ EV's H $IEhe-aH @15 (PBS) FRIA0N i1 o1 H BTggisH T3S U=  §HT
JohITee fo@mn T 81 (&) EVs § SDS-PAGE ST W 3TaWT U 7T 10-315 kDa deh & T SMTTHeT 9|
(1, ) EVs MM Soiag AT3shIehIT & qed TeTeRR ared) foreett qieshrett & &9 # faas fou)

FT F TFACHIAT & rreft IEmorent 6 Far For araat: TESIehi & § HiSg gersia e a
TSI ST Foc S UTTSIehi o S TTag Y& ahid & 31 RIS foiee T i Tehd & el o TgSIehat
 TH HTSShI{RITT 3T3HIcied - 3 forgl Ut-weraifiam rffafer St et <t afg shi srerem o i et 1 Jexiq
ToaT| S SATSRICICE  heTerst et 37 STHITRT SeaTe T SR SRITT e ST ST o6 g aireqor
foam T 37 STTSEICieE ST el o el i Jfg T Yo fIR] heer @ T el o el T ST ek 3
ik forshTer ATUE e o foTq foram TIT oMl 37 STTSHIcic ST ScdTiad arsqeiiet JaTelt oh TH-ShIHeHTh! S
TEITec! forsdwoT T SURINT itk FepTett ST v | o arsfier warert & det-wpatm fafafy g it
HITST & ITH TRTHIEH, SHATSHA, STEHATEA-3FTSoHh 3T UeTeohet MUt 8l qol fordlt aicfeerfra & shet
o el 7 e foree T ol TR 1 H R T ST T R T 2| (SH- Gt R ek, it et
AR, ot sreareanta . o7 €. frgar sft. = [wissiiud))
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FocSIX1 3 S THTaeht Y T ST - FocSIX 1 HsFHUT % S0 Foc BRI SedTfed Hecaqul STashi #
Y T & 3 TSR o oI SATawe 81 Foc-shett Fefied & FocSIX 1 3t 4fiert st wma o foTe, FocSIX1
SIS 1 IR . coli IS 1 TohAT TIT 3R Ni-NTA FHITAT ShiaeITehT T STANT ek 5 Foham Tl
315 FocSIX 1 SIEH T ST s, REANEH ST He-HY 7 30 3eiaed 1 T Hid & g =i & &9 §
foram ST 21 (. ST fat, <. ST ARR, S SEAT IO, W et wE. fege 31 <. fegw ot
RACIECIRS

FocSgel o TIEIT $eXaed ht UgeT= AT - FocSgel, Foc H TS S T Ueh HEeaqul Sfdetie e
&, ST I HTSTURH, ST BTggIhIiee!, e, wa it Tire o Seated S aHy WIS H It 9T 1|
FocSge 3 frameeh ftrentatl & smroTferes qeali st 3 1ok gifara ot o 1w, 38 £, coliH ifRTematt Tam
fopaT 7T SR Ni-NTA ST ShiEITeh! 1 SUANT ik 05 [T T (BT - Gefl himet g1, geft ety
T, . Sifher wH. feget oiR <. fager oft. =mT [wfidefumy)

FocSIX6 S & forefioa Seafiadt st 3eait - FocSIX6 WSkl o foTg fraweh U 3= Heeaqul
TMTERT SIS 21 98 RIS SaETedr & fomis 9 § @i & 7 36 o3 e S 8l 78 N
B I T Tt SrwT & ST ShiciegTgahs SN o EC36 T & SHTaT fowTd 8| 36 STeR § g0 STt
TAHAISH o HTEH § FocSix6 TS FeZ (AFocSIX6) M o T arguimTgie fatre S séie o i
fohT T ST 3TN ST STHRHT o |1 U TATRAS et (pCSN44-AFocSIX6) T FiT foFam Foc

THITTRE IR fohT T 3 pCSN44-AFocSIX6 % HIY ®Uiaid fT ¢ 3R Zrewied i ersimisie Ih
HTEH T AT 7| ST SHid ZIEHIHT i =R HTEAH T HTG HGdl deh sie- oh 3FAfd a1 715 3T PCR g0
ST T TS| (BT - Gft et Io, #ff TR . staeer iR S fager oft. wwT (wdsew))

FHITTS-19 % T F5 JHATT o G, FAHTSSHITH oh TUSIHICH & H Hisha ZIESI ek FeAI hl T 13 ATgoT
TS ST T 21 T (Zn 3R Cu) 31 ATATsRaT 3 o T sh Stier ol 718 3R Tiaifsha o fafir &l o aer
o ferfora foram Tam 57 fore aim-qTgsi o1 3o Hes Afafidt how & % afeRil & ok 3R uftsefew
wTfciferter o forg grifera wreTaTt sht ShITHT o ToTg fora T o) feeTereT o1 218 & fof STraehat o 37k 5 Hrtersiush
T g UUSHIe S Bmsei T ot 3ae feam uftsafess nfafafe 3 gads & fog 37 o1 1 st s @
fafir= shreifer foeareht (e SRRt MwIset o @Ter) o a1y fawiira foram T o ada™ o a5
arferferter o forTot o foTq SehT O adietor fopar S tat & ot atre # wishar frgia st seawm wie uga o fog
ST foparm StTam 3efie 2 for so Srrwet & 75 T sfess qansl i @ist & weRtl (ST - goit STRiveT gaw,
off TRV O, #ff Ster v, ot g 2 ST ST, geifoa o [ssfaa))

EﬁWWWﬁW_\Mm}m macrocopa,@ﬂmqﬁ@mmaﬁﬁﬁ?q%@ﬁmwaﬂﬁ
o o srsrenTeT TS T E &) AeTella ATER o & H FAHTSSH A6 = G 31 THT =Tt <1 =h1 o1
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T HeE e TeTar 3t ohl, fe T ye sheat i S et g ST ST TUreT o ST, T o 5
T T ORIETOT S AT IR0 TofRaT 7| ST ST U 1 e ST STct H SiTa TTIT = da M4
HITEAT (0.05X) Moina T Ta€I Feek I 9@ o T TAW Hferd T (BT - R, 50T, TTfl, GO,
|eft ST SF. goifoa o [Eissfew])

6.2 TETAT foAT whet

T ¥ =

%D T-Aqe TS & IR-AIE e o dufa =ror # furfa-fsf wam ot s wftresr - wrwifies
THICTEIEhT FHTSHOT 3l T ik, EE=d =0T H % T-Eqer Tisharstl shi icRiierdT & Teares T, fefa
- ST ST 07Tk ST eh BHIIeh &TeT oh @1 G0 €1 T 2| AHT A1 & o ferodier, e -Hder
HEHSY T shl P I-HMICHH SR i il &1 36 STHTHI SHET skl THR urieh shi e fftar st
TN & o FhIL0T et ohl TRE TSR o &9 H SHET ST 81 $7 31 hIehi ohi fofed i aTel &l ATaee] & I
T Tk =0T SR 3 BIT &1 (SF. ArTfreh = [o1 feraforermera, st 3t streiiss @ [qel-seeTe]
TR )

TR TUITTeT Y ATTTehY UR Ui arawTe SIeTet ShT STeaaH - Uoh-3Tag = aalies UMt i STrefier avet
STEft ST TRt SR 1926 H STETR SR 3 @it o qid si1a 1927 H SReTiard ol T8 off| 39 qormshford aetien
WA TMARAAAT (QFD) ! Biedl Fhratedar g (DFT) % €1 THIHTH o HTead & Fs-3oiae ™ Yumiorar sk
foreqTiea fopam T 1 <[ AT o STTEY U ST AToTieh! Sfdera i Seter fopam am e s s
3L ST roTireht, SifsRaTiierd ATaeet SR DFT & 3171 J=Te el W IR draeT o Sid
ST AT Bl

2. &iueh o, Ufetd

FCLTHETEE IATAA T TEH ZEw (ESPT) Tfasfterar & Wifie Figt &t qiwesT sht Siier: ESDPT
sifcfsRa, S 39-ps 2T5H Thet § et 8, H Siftre S ot fterr - Sgifoes w9 @ wforsgamoft 6 18 @ i
IS STaET it R-ETdishia srerht niasfiear (ESPT Wffshar o foTe 2r-=wor So-aer diee) ¥ 36+ g
oft T ST TRl &, Aot SiffE STTET (GP) 2T SHAZIeeh ot 7 3Ter2 STgd goi™l Tel 2| § STERI H, SFelT-3FeT
IS e T TR M TR i i &Aarel & foerarent # S-wqfhie it ESPT iasfierar st Ste &
for sifdifir sToeaiaRor 37 &fOTen STaRTINOT S hIfeh qehent QT ohT IR fofal TRIT 21 Sl ol feer
LT FINOT 3R ST TareT & var =l {6 ESPT Wfafsham i1 shaet faretmaent 1 idH Yem & a1
TolTohTL ST 2hT &THAT o6 T HEwsIg, Tl [T ST Tehl €1 I AU oh BIggIeRdtsI-sileraTsiier I fersiifer fom
T ATSZISH TRATIST T fHRT T Hohd SaT ol TR STTLTHIE NI i Sagieehifish 3TEaRT o RO & T
=T 8 o T e STR IR o™ o 3R TR il H @ foeTiehl # S qaeers ishaT sgd ot
3R e Bt & Forees aftomeET agd wA feleRTH e 2T 81 g #, GP o Hvl gt 3T
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AT B G TE

TTTrTeTT o |e-aTer Siffe SiEl & s Sfsham sht TTirRiterdr shi Gereman ST HehdT 2l (S19eh o diferd
HIT T aTg [Eftgsfiea]; st Tsfta e (oo, Se $6iede, i)

12 4 Delay times:
0.25,0.5,1, 2, 5, 10, 20,50, 100, 200 and 500 ps

=
o
1

HO. 5 S
=<0 .

r

o
Molecular Structure of D-Luciferin (ROH)

®
1

Counts (arb. units)
B o
1

ROH*-S _:u RO™-H'S M55 po 1s

rec GP
mf‘ kaﬂ' lkcw' lkﬂ-r'

fast

N
1

_ slow - 0-
RO H'S <— RO+ H+S 440 460 480 500 520 540 560
Wavelength (nm)

ROH S =

Two-step Eigen — Weller Model for ESPT to solvent ~ Time-resolved fluorescence spectra of D-Luciferin in water

ot 2: ESPT Wfafsham o feTq 31-=R07 §5H-oeR Hied 3 S0 i Tagehid! 3TeH|

Naphtho[2,3-a]pyrene (NPY) & Rirete uferrei= fore ® Seu= varmge = o feuere -t wegadt

& sregTwRRe Taviierdr - Riere fage s argshmrmiien gfswn @ e v vfend@ fiere s i

ST S-S o= feuete stareemati § fornfsrd eredt 81 ShiHTh R Tehel Scdsi o foed TR 8 Siassdiaror

T U B o AT 1 TR R Tefiohd Hiset Uk e STaT o H1ead ¥ i 2, ot wewsifua feucte st

(CTP) 3 &9 & ST ST 7, 37T a1 Teaiol {Iuet el o |19 36 Heaad] ST o o1 o $eTaisT aiaT 2l
S1+ S, e[M(TH e Y(T..T)] >T,+T, (1)

CTP T TRAAAT i ST o feTT Siied ST NPY 310 i qaet! et # fiete A fuet ufrda s
Tfrefierar ot TE SR o foT sregreree gfadifir sToediaRor 37X &1fTeh STaTyur SRR Tish qahient sl
IUAEEIRICIES

Ziafie 71 § NPY ¥ ca 180 nm HIST fhew o WieIufereey™ o a1e fente foram mam vm-faeem
e fort 3 7 femmanr T 21 0.1 ps focis awa w fenie e 7o eafres Teer 'S, uferd i HiuT T 2,
& 560 - 800 nm T T g gRT b foram S wekar 81 S, THATSST & SfiaFehIat (30 5 ps) e 7 S,
HEEAT (6.5 nm, TTT T @M T &) T T H S5 ¥ T ST 2| &fOTeh TR0 ST o T 36 o
520 - 560 nm & H Teh T &AfUTeh NI S % 3qT T Ul =T, ST 3U-50 ps THT SHAH S, TFATEH o
&7 o 1Y "l oMl 520-560 nm & H I8 TA S TRt 9 & CTP &I €41 7471 2] CTP % 99T 3w ©
3.2 3T 18.5 ps o SHTA-EhRIC oh AT T, TS shi TR-T T T, 3T I =T, 6o o1& 20.7 ps o &7 SHTa-ehTet
o HIY SBRE T, - T, FerArar wfcfoha g51 wer weeaqul Sfaeiish Uehel forgie o TRomeasy ol foeis
Y THE T; IS o SHRUT ST RTE ST 7| (ST: THUE 3Hexd AR, <. T |18, . Eiiar s A
SITRE ik TTfefd [Hsied])
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AFM picture of the 660 nm
{Sl:;:fﬂn;;g‘:‘:?v - 11=26.3ps, k2=1.61ps?
i : <
a
Molecular structure of Naphtho[2,3-a]pyrene (NPY) =
15 5 gl N T T
20 § 760 nm
S, Exciton 5 B 71=35ps, k2 =154 pst
1-50 3
8 g 7 \‘%—
2104\ Bleaching band {-100 10
~ -1 6 i é é 1‘1 Y ‘0 60 8‘0 160 1é0 11‘10 1é0 180
8 5 Time (ps)
£ 1-150 . N
£5{ 520 540 560 640 680 720 760 | T ]
3 CTP, S, Exciton =
< 8 o+
< 3
— S22
01 == § 530 nm:
Delay time (ps): S-a{l (ps)=3.2(r); 18.5 (r);20.7 (d)
0.2,05, 1, 2,5, 10, 50, , 200 . + along-lived component
-5 T T T T T T T T T T T T T
520 540 560 580 600 620 0] 25 50 75_ 100 125 150 175 200
Time (ps)

Wavelength (nm)
Tort 3: giafiem A # NPY &1 ca 180 nm HIET fthew o BT o a1g Fehie forarm T awa-faeram
e

2. . atTe. fore i

WW%WW-@@@?% Neisseria mucosaas %merﬁﬁﬁ
fows, forasht deh A MIC Wi, ST forerm sterter ST afues) sfthen shi forehd st 37 shRA-|RiT
AT T ot FUSTR S o T T B1 Ueh 171 T QUIAT ATEa-8 ¥, Usiel = Ud-amaifthen Tidfafer foams
ST ST o forshmer ST ShTeTHT ST STt et o TE ol Y L Toam| 6ek STftifteh, Tartier ol shifaTeht
AT BZSIBIIG T Uad ohieh STthed 31ETHE bl Ueh o foTT ot qram 71T, Seifeh SEM farsahwor g are=r
el T it o Raet ot el @1l 36eh AT, Teriet LSt Usirgd iafater HR iefimi avis
IedTE S S fIiet ShIehl ol @A, ST SHehT STTITTSIeh UAT-sh I TR &TaT b Hohd <dT 2 3 Tioma &
AT =T fof Tetei H RThRTTed! GETarithed &7 & fore Siamo] Eehmo o Raet U= A shl e
& foTT @ieT I HehetT B1 (S St U Fafem o e @)

feaemfemifuentaes ufire (DSePA)) W area@m - DSePA, Far ferieft niafafyry & fog @s3fva siw ude
(TTH) A T Hleih 0T o o LT Icieer o &9 H Teh 8 Tidfefer % foIg @IS T of - DsePA
TG o e H I SIS TATATT 2l $Heh STReAT TRl ST 60 HIS[G [SHMTSS T ohl e
Tffafer o SROT, DsePA I STegrElfe Rfeai & qgd di-5es Th-die demur gfafskar & grem o
SITRTESISST [ol] UTsa SRafeer 3 G # Ueh THTESTTeT Sciteh o &9 H h1H s o foTT U= T/=IT 91| Th
ST 3T fHreror STRTggIaISTI[alT] UTStid sgca ol T2 i H DsePA 371 38k T-E T TATART o

42



QLPTOmg,
it gfaaeT 2
co i

S T T we e wiferd s faawor 2022-2023 NEW INDIACTS

I TERH T HATHA FH o [T T JTcHeh ST [T T ofT| TET <@ 7T fof DsePA ST I
gfafsrameti 3 80 & 95% e 3= YeTar Ya3ia it Turfua Rivfes Meisiel siaeiq-gM i aTel 3T ThaeH-
et weEl =t SrTTord s ot Qriterd TfeseTss ot wen faforer st o @rer € o, fore afomeasy 0
SfcrfshaT @9 (10-25 fie) % ek 3che YaTa 851 39 Ri2ieeh gienivr o Sooie 1 foRiwret # e o
ST, garferor <Y S & E Scoeh ST SURRT, Techl Ufdfsha st feufd, S=u 3cate Sust ofi sfter wfafsear
T IMHA 8| (STRITRTE o & . TH. THH, ITRT 6 TT)

BT, RS erare
TFATSHR T3 3R 36k TAFHRIUT Bl THEA oh FoT0 o R Ut sirargfret 9dieft= oht nira srawer i
Tifaeiierar - 3 iR T S8 argte, Wl 311l st SRl feram 3T SafSrd STawe (THITEH M) %
fenfer Sireciad =M o foTe ST SITaT 21 wereTee it frforerar, 3 sraer o aress idefierdr 3 tege=a
TR, 3R ART 7 foh oot fordie wamgnt  Forram S7R i steeer o AUl o st e fopam o i
Far B Bk mior § wedrsm A qfieRt #1 3E OYER WS ST @Al @ So(TL) + S;(M) 2
(S SHI MDY 2 (T TN} 2 (D) + T, {)). geufifeue waEms (TIT1)1 73T I,
(SnS0)1 —> (T1T1)1, 3R 50 eI &7 T SR S THE! 31T Rl 11T 2, ETeifeh, TRTsmt & S1 %
T3 TR RA1E 58d FH 2| 39 T H, ST Tl 31 i A& THHTSHL T3 sh T ierdT SR el Sfafea st
ORI ek ok STRT JIaRRTUT ST STEA AT | esorefet Sfcreenfua uftefia o ot feordter sTeame -,
peri-BT 311 bay-BT &I Ts3fta foram mam ot foerem, Safiicy ik emdeft anfoad uaeft fhedt & ek
I ITURTSToRet 10T ShT ST fopart o) weiet! fohewt # Safora svareel #ht ieficrar Higshieshe ZTgHeahal H T
A Tohel HH g TEEH o | (THETSAY) o JaehT0T T Hohd odll & &f0Teh STETIOT Juishu i foreTeag
freprehe o iqt T =Tt gt stee & fmior &t gema &t €, fas ae o @ a @ Al (39
HTEshHehe) TR H STar€T H & BIaT 21 (S, 0T TSreret [sfuetret] 3 €7, Tshier o oy [sfiuareet] & gganT
T, D T 9., ifera [Eissiam))

et uftfufortl & weF-mTE e # =t gt fiTee Sesi (1CT) i gor | oo e
BRBREE (3LE) - & HATHa H, L o T BIEHNEH (RTP) shi THTeT 32X e shife (ISC, S1TI
) 3R T1 % et faferofiar e g1 srgra S weha € | El-Sayed o 3 STER, 1SC &I a1 T & 59
firete 3t foucie & sfiw depmur § stifees 3dffsecd & afigde gar @ I (I, —3 (%) a1 ¢
{(n,TU*)—(TL,TT*). 11 | SEIAT, FHIE G AT 2elTed (O, N, S, Se, 3c113) ¥ TR-S6H Soiagi= aret €
TS Teh TTET o HSq fea-3Tole I SIS [SC 3ht Gior 1 Iwfie ot STt 8 36 il o, 3TaTet U 371
I fiTete 3R fouet wfeet gt sl Seut o foTT el shi-dehedt 3TTET (Flu-Ph-CBZ, Flu-PNA and
Flu-DNA) ¥ S 8Tq-h ATer ol T foham e grifera aefis st i H el §Hg TR-sed
SAFS I TS hdT & 3T Ueh Scide 1 Ellehd] VT & &9 H 13 hidT 81 I arar-Eeftehal ST gerer I
SfcralTH Seasi (1CTSo) sht qetT # =it TT 26l Tidid THLETH (T1S0) i fewm, St e g & Sram=
AT 21 Flu-Ph-CBZ 3 Me-THF ¥ foeifera ufardifir qem uftarsft uftftufai & PMMA gree fhed & wiewiaa
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A 1 I TS

YRR il TS o A H HIEHNEE Saehie Flu-PNA 3R Flu-DNA [T ATSshieehe ZTgaehal § o
T (ST Tt 3.0, Afera [wigsiea))

MeTHF RT " Solid T
MeTHF 77K || PMMA + Flu-Ph-CBZ 4 wt?
\

Normalized intensity
e ° °
o > °
Normalized intensity

° e
S ®

2
gggggg

e 4: wf@sft ufifRefaat & Flu-Ph-CBZ &1 9fadifs, TADF iR wiewiae e ufasft uftfefat o
Flu-PNA 311 Flu-DNA o 3casi9 & 3 qaeft fhert 31 arset & &9 # 2id

fermifeifies wye safiigs- BF, %oie 3R MCF-7 T A549 ShifTehTe &1 SUART Hich
HICISTEATHE, SNUT § 38k STTANT - 91q qh TR STRIMNG BIEEEsK (PS: BODIPy, Aza-
BODIPy, () ! BIRISHRTIN T o foIq HHT T 8] R, FerI(iAIsS 3R 38 sJcq= ol IUFNT
3o TSR, T, GETIToThtfed Ut o ST ferfeheeTer Sea o foTu, forarm ST 21 S SHiST it o
fTT FHIFAIES BF, Shcigd o1 ol SR foha 1T 2, BTaifeh, WereraTies ot # 3o STgSRINT goiw &
YA T A A - HAT R T aret foifafsiet Wse FatHse- BF, (fFerifafsesT CUR-
BF,) % T#I90T 1 0 fohalT| T8 TaT-Taftehall-aTaT e HH15S- BF, S0~ ~647 nm T ST ofg 371
TN 713 nm T A IeESI SIS o A1 X AT &1 H ST S Iehsia I e 81 7€ farerered amq
2 o 0 a1 & 3= iew farggfy ToTien 21 frmifefsieTsT CUR-BF, ¥ $2mIcer STTaIsT 37aer 7o 2 €, St
fHTeie SATRASI ScuTe SR 38eh a1e HifTehT Heg § Heeaqul YfHer! vt 81 sae sifafis, feeifafstet
CUR-BF, T T HaaeiieT GHE ST AT S SiTTehTall § 36eh SaTcHe Harel i Har fohaT| 366
AT, SR ATER TSV o FoTT BIERIRTESR o FIGHie IR fohy e 31X weifeh F127 o @1 Tshegeie
TR 7T TRy R iR EieTeR TR T SR 3TERRI TRt T I A T AT o6 12 BT H Shew hiR1eRt (MCF-7) g0
35 nm PS Toram SITaT 21 <1k St frTehaT ST 3 W1 75| MCF-7 3T A549 ShifRTeRrsA o forg wehrer Sfa
LI (ICs, AT SHHEIT: ~12 M 3R 115 M U 71| $Heh AT, PS o &9 1§ farifeafsites CUR-
BF, T 3041 % Aeft MCF-7 SIRTRIAT % 17T i1kt 3cg skt A1 woie o g o e, St foh
Annexin V FITC foe 3T ST ek STexrai Tora TIT ofT| 370 T1earofier shHTQTRIA o o ot Tareeifés s
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S TEE o HehTelel STt WIAT ST &l (ST, shieg ©Y. aTiteh [sTuaTre], <1, et AR [shesme] i <. €.
T, T [STUAE] o eanT ©, ST e i [Hssiv)

HE ATIHT TELEITH o ToTg UTg ek B¢ HTal ek Tl 1 FEATST AR HYWOT - Fared AR Arforisrn
SITALE ST o o1, 375, Freifes qareif (u1q k) H et qToaT T Tt TRy qadT g1 Heeayy 2|
SHTsiTeh SHHY o ATTHT HIEHIEE (ORTP) i BTehR i & 1T oS Wit sht franfere femam mam @ sfiw e
S |l H, ASTelt R SAifelie I 3 $exfireen it Heca ol & ST TiehiHE FeTaT  wewaqul JiHerT i
3 wifefeoss foiet &1 e § Wd g, e wd o 4 91q 3R Wil RSH-g® 3,6-diaryl-N-
THEThfTehTaSIIe S 1 E=3 et o Gt hTasiiet oh |TgH, SIS fHreTs et 3T Fefir |ogt ot -
sifoeenfira ufter et & Ty wfaeenfia forem N-Fafsia T CRerhie o AT seag = Scasieh gl &l 3o
A ISC 3R Egy ol T 6 Foq T 1 om A svea |, ga arn fob st weher 3 e &l
offer et ST B EfeTa O Heaqul iR T €, 39 TR, IS o TR I TWIRI A 8 59
FTaT, T8 Y T T § TR ScHsiT ot TR Fifient hi foreeeieaT ST 31 STaRIT H UshAhT o TR T
srcaferss it ? (e 2)1 (@ wime steTe, [Higsied)

10000 10000
DI-CN-Acph In powder at 298 K (o} In powder at 298 K
[ ]298K T=29.67 US — p|-CN-Hex 1000 1=29.11 ps DI-CF,-Hex
L7k " T=246.63 us—— DI-CN-Acph | T =41.43 ps —— DI-CF-Acph
< € 100
. 3 3
Triplet 8 S
o 10
/ Ernission
0.0¢ ¢ s
R 600 1200 1800 2400 3000 O 150 300 450 600
oo DI-CF_-Acph Time (us) 10000 Time (us)
& [ 298K | 1000 In MeTHFat 77k = In MeTHF at 77K
= o6} [Singl [ J77K |4 100 2 100
3 issi S 10 3 10
203 MISSION Triplet 8 7 ° 7
g M 0 2 dine (S)e 8 10 0 2 4rime (5)6 8 10
200 ¢

In MeTHF at 77K

360 420 480 540 600 In MeTHF at 77K

1000
DI-F-Acph
09 298K 1=2,171s 1=2.255s
[ J77K | o 100
06 g 100 2 /
Singlet & 8 E
4 o\ O -
03 Triplet Emission 10 10 t=3.279s
0.0 /
360 420 480 540 600 1 1
Wavelength (nm) 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time (s) Time (s)

f=rr 5: (W) RT 3R 77K W Me-THF ® DI-CN-Acph (39 39), DI-CF3-Acph (W& 99T), 3R DI-F-
Acph (=T Uet) o1 Scersi T, (sft) 37K () afteit afcfberforat # qrset o 7 # 37t DI-CN-Acph,
DI-CN-Hex 37T DI-CF3-Acph, DI-CF3-Hex % feTT 77K W Me-THF ¥ STTsfia &1 & 91 &, shAsT:,
580 nm 9|
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3. wes e

Yerfead SN Teael C-H FeCEH T TRV - C-H 547 3 HehAUT-Tq I Tere hamsiierdt « shid-
T fcifshaTatt o Trafter givehTor H ek 3Trest sreerer o oo 81 eetutd s Yedel C-H FRIicHehahor STrart
Y IUTeY WRTHeh At & ST 0T TATSHI o FHRI T30 hT START IdT 8| Seteh C-H s |ishav o
& T BT o Tl § Scoia-1 WId <@ 718 8, Boeh! Tidishar Rufdal o dq8d 2eliuld ohT Sa-TcHeh |I-Ue
TR Teh ST TN ST gAT 81 1. wifeet o wiver @ o i 2eted & de C-H el & o wee
3T SpTet T ferehf T 21 ReUTti o =Teash T o fore ffaifeer ufsramd shreifer e o for
T wferert € iifer Tgeids 2l Shafeer &g Sifaer &9 & |k A o wrer-are qead ™ HEicash
TR T e ST ST &1 St Tk ot 1 # foweman i &, <5, wifeet % &g o stspfora wiafsean feerfoat
3 T SIS, Ssterrsie, 1-fremset sfwftrersiier 3t i o C-8 Tiere % C-2 ufterem & fag uhe
FaTseH ol U foreqa farfererar st freifor forem seragi o e et |e@l ot TTfar o Tl TRl Bemsed
o AT WTdTshaT § Jifed ScaTat i I IcdTe MHerT 36 TehTL, Foiag (4 [HehTer el Joe! o |1 TR saTsed
= oft sifcfoha & Searat <ht Seohe YaTe e kil (2eX) wishiea, forafet sitTee St riferd sereed § sreferd
gftfeufan o 1=t ate @ ifuferan it it defer (22) Tiiciee Iaumel o1 3= IcuTe Y foham| 3 TeHTede
TR Sforeh 7 § Ak 37073 H IThT SATIHAT 3 BT Secr@ 14 2l

N
(-
N
B

@@@@@@ﬁkag
3

U
! \
R =H, -CHj, -OCHj3, -CN, CF;, -Cl,-Br, -N(CH3), Yields : 60 - 99% S

%aﬁ:qﬁaaﬁm@%m%%ﬁqﬁ?%mﬁc-Hqﬁﬁwlww

TEh T, 39 faIfer o1 ST Udie Usie (R 1) ST SATeerscrag ey wredt (R 13fT) o swor 7 foram
ST 81 2-(4-THATH ) siStfrTsiiet (SSiud 126) WHE-Sgcq &I e §el ATEHI o frehTe ol ekl H TwTelt
T AT 31 G- ol o T AT T SFHIGaT oh SITTRresl 3T 81 CIM 126 31 SHI Soham 1
JTANT Sk SIS 3T 4-3T01 TS & 3% otk S fopam St 21 3¢t g, SSiifamsia-wse
TSI SRATEH T 9-(4-STHI-THATEEN) - H-SHTITSIIC o AT SISTIRATSIE o I SR 3k 3cared | Hfa
foparm T o VT ATkl (D-T-A) JTesk g frad sSsiirmsiier for tsh seiai w@iendt 3918 %
&9 H T HLAT & S T Hleisiic] GHE Th Feidg i STl 3oh1S o ©9 H hlsl{-eh IUFN H Icarsish AHUT AR
T o TTT e ¥ & HecaqVl 8| (@it STl 31 31 et T s, et s [Hiss )
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AETIANT C - X (X =N, O, T S) THiA-FHT AT TsRATE - U e axrehi H, HehAUT 41q 3§ C-C 3TN C-
TEUTZH h18 A AATRATST T I FoRaT &, $0 T HIHT €A T2 7T shlifen & iRy raffores ST
I T H AT ST Fa R et &) 370 & SRR o Ffifsrad Stfeam s ircta i 3o & §9
ST el €1 et deifeam st o Wetl 81 SR ATg-Heesiiet ehfd o Heor, Jeafl-S=K /e |, sifieh
TATEOT-STed, Tt STt ATt aTqetl & Ih SR WHITAAT Ikl HIT & 2| Teiioh, T hefcTdid
HTTANT S HSHHUT YT e fTelie sht T H F HieAl & TEd 1| F3R Tafsran ol (3= amme 37k
HSSA HTEI), Heh1v HoHge TSITERT ST Ioa Ik AT shl SATLAHAT [oRIY &9 § AT sFaeerns il §
ST AT T AT S 6 STIIANT bl T AT 2| FETAT, T I C-N 318 FAfei Sferfsramsi &
IR T FfTH % T 3R SN I AT M o (T8 ST FrS= 1T 81 . wifedt o &g o arit
HR SAThEd 8 B faetrent § Qe 2Tsed o |1 $Sid, Hieisicl 3 FRrt-ied died qism i C-
FeueH hig I Sfafsranett o o forpmarctt, wmoet aiver ofR sperer oier foreftra forw) sweh staman, <. wifea
% T A FHIETSIC SATETT Hlel{-oh TaT o AT-HT STErere dT, ANfEATFIST & I H 36 U5 %
HITANT 6T TAT AT §| §6eh AT, FATTTCHE I FHFALIHA TIshi shT TN ek diel Seoied Sferforaat
o G <1 T TaT R 7T 8| (it TeT S, diuaret S [Higsies])

Jo
Vortioxetine

T 7: Cu(1) 3R C-X(heteroatoms) SHE-FH STHATT 3T ITANT sk SUATIHA Hl YA

=t rfeATT ey

Ui SUTETHRTSHIA ST TR SNWATHATA TIRER o DRTeRt o T9TS hY THSAT - Ul
TIAHRIESI STEHTH 3o hREed H Hefer T i TR o o fear Feceqol serst § § T 2
T o UICH IS TAieTdT o i 8 aTelt his Wi Teae! fafi= wehr ot 7w aferer-afem =61 s
Tt 81 T3 TATEE T (RLS), SRIMTH T15E The T (DLS), TR STEshissH (CD) forsdwor, Thf seae
HIEShIEhIdT (SEM) STe S8 St farshar fersgwor sht SUiT shieh ST e aierR 3 firent & urer ot
T % T A # W = @ 3 frvae ST B (DSC), SRR SIHT AR (ITC) 3R
ferst AT (SF R AT, [T TaTeTet], #ff g T, et e [

Tehiehd EXeATeHe: S ToIRTT ST IUANT ohteh Tldre (HaTHeh TSI UR €WTiora STarigrehl shi HeliaT-
Treft Trffarter ot sTeaa - TATErITSTH uesiielt # feet diefirgsIer shl 9l § 150 sl T H @1 Fment
o Tfer T g e o st 21 51 Sftert 7 Hisie e 3= Iorfiee & steafaren et gid € St 3 37
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el gree # 34 T sfATit o Raettes sTrest ga e s &, e fg o [Sete 21 6eh St i
TR TFocTareo B Tfere Ol ARISSIR STshar o w6 foTe sheret |1 fH1amweh i €, I8 ek TfrefierdT s
U o o0 U SATGRT WUt ST 8 Ffeh A8 el 3 o o1 SATerwarsh =IaH AR o &9 1 SH L aohal
1 Cehiehe G ST GISehI0T o7 SURINT ek i et (ADF-1, ADF-2 3T SihTeio) g1 Ui 3
Uferet T ot wer o fore el fr w31 (oft gt fire, et o [Hissfew))

= e =ierdt

FHA AR fSweraie sgou= sefiT wirerem g o-frmafae wrgfaem @ fvy - a-
faafoet (0-Syn) 1 Frsfsriem wifdhee W (PD) § Toh T WTSHE ST 21 Tedt & MW SR (Cur),
TFRTATS IS 3T Toh HEaqU Bee @ TR 38 Ol-Syn o sie 37 FTSfsion STATSeiise SarTsii § o-Syn % 3T
STfeRTATESIeH T Uehd o fore yafeta foram o 21 38 o Tmem & fote, ada™ &/t § 899 Cur 3 38
ST o TTET 2l ST 1 &; FfHA- BF2 (Cur-BF2) 371 Ol-Syn Wsfsieie o o ot 37 STriiEiA Ieh-
FHHA- BF, (I-Cur-BF,) YA MHTHT OL-Syn WSTsier @13l o forere Wl ITC o qiomsi & et = foh ot
< I H-STT2 SR e gieniforen 37ar:fora Gt o witsT o HTea & 3hfieh aiieh & Ol-Syn ¥ S[d &1 .-
Syn 3T TTfcreht SRRIA T & fof cur 3T 38eh Sca= oh EASH G- Tk & 6 Thsiere ol kel o
T o-Syn WW@ ot FeTar 2 ‘FIB%I?TSI’—T HFIUT | [-Cur-BF2 Fﬂﬁ@'ﬂﬁ %, _Sﬂa?aﬂ?" cur-BF2 31T
cur ¥, ST 55 eTggrwifors ia:foram & afg i arwar & fore feer 8, S e wrsfeiem & fog fSrier
TG FE 2| ZEHRM e HTgshiehdl (TEM) gRT fet st 18 ol-Syn rsfsiel & S[Et ®atensh
foRarati & el 3Tk g6k ea— i Iuftufe # vaat, #0 3R B o-Syn FrEfsed it ufeafa i qfy 6
FHURIE AN H Tol AT o TT-ETY JATHA T T TG ST T e 3R I AT HET 5 STeRT
T %1 &HAT BT & ST QL-Syn H 3T AT sh1 STIAI 1 9d 2| 36 THR, T AT 8 FRIA TN 3806
ST G FIEHSITT e o o3 o o § ST STehr fireret 21 rfebere T o forg 3ferd So=m dam e 3
T UH 37erer g AUt & SeteTe, =foh il HISTaT ST §9-fagl 3T &, $g Cur 3R 36 o=
Y TaTerEiieTdT sht ST o foTT YT HISH Hieet W Hiars o 31ea fory ST =few) (ke o 31rs, frefi
[eféshaa), goft oo, doardt o [didsfiaw))

AT ATATSROT | ATgeh TE ol Srartargioa iR furarsfoa 6t argsher feeftert - Feret gar
ST HAU[SAT i [SSITE A o [eTT HIgshort FalT fore’oT sht e TR, TeerdT SATeRae: | HIATeHe alish
T 13T & TSI o o1 e farsdwor 37 Argshor Hifgam & areaw & gansti it feefied) w favem & s
TR SIS e 3T Forer B 78 Ty O TR Uiam & A vetamntesh qanet, Sftemsioe ik e i
1 AT I ATE R Teag i (HSA) 3 81 Te foa, dqerefaate firemsemifem simse (HTAB) %
HTZsheT 31 § 3ok TS 3T T ot feefiertt o ArslTedss 71 qX Shisd 81 I8 HISshord YUMol See&hidt 311
AR AT A 81 T S ReanId, FHATH FATI heliiHgT (ITC) TR ST 3R 1 Ueh SIS
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HIAET BT FGT e

AT <1 & fo ST gaTd HSA oht @182 [ o e sieret &1 [TC TR TTfie i & fob ST o @rer qamstl st
S[STE 103-104 TH-1 T FehedT % @1 8T & 3R S &I &9 8 Trgrdl @ierd aidm 8l e 1 5 femmg 1y
IS o AT o Tew § fohar 7 /1 HTAB forfierar o resm @ ga forawor & | o1 a1et JuiereHtes
fag sard € 6 HTAB Tt § Srerftamsfoet/fiamsiae 1 fovrsH aes W & a1d gHT garell &
3iq:foRa AR BT sae 2T 21 A Fehy aTesh-werey ga forawor sonfort # el siagfy e i €, o
e fafercdir 3 forg 3=a Torfifertt s fesmea s § Sk wifara STt ot e fierar 21 (gat 2
qig=re] ST [Hze0d])

N
i i

Hydrophobic
interactions
AH = +ve

Mechanism of doxycycline/minocycline partitioningin HTAB micelles

o= 8: HTAB fraea 7 Srerdfiams o/ s ferer e o1 d=l

6.3 TrfvTdter fom et

T, TE. . I

ww ST, 3 A Higger wE T aiTEsh SRS Rie JaTe o ol TR 37k §HTI foigetl & SrRithers 1ol o si=
st sh ST ST Tt TS, 3Tt STeore) Hed (STTEATSE Tgoht) o weai | fave Tt | wifew feigat & fog
fAemiee AT wEl # ifew o fOTT 16 o T Y AT foRdR o) o STOwEAl T €A ahisd sd ge SR
TR TIOT 3t S7ere ot ST W ) B
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T TaNTaT AR

Trfres Rether A wiesa 1 p-tuT=Hig sTude - T TRiEd CW-Hircied &l p-Fafia a1 s 8 afg
SITEH p TR SEeRT ST p T ST el 1 (HIEd €& o A & GHqed SR 8l hireiad i
FareEnfTe et Afeicgy i f-fFafidar w1 st @@ @ sremrm o w31 oes yae ek
AfhIegd, PW_{n,k} sl p-FafHadT ot S 31 T8 8, ST n, k ST qUTish ol o SR1Id & 1o AlS ITHTS p,
PW_{nk} o 3T TR § 3 8, Tl p T EATRIEHT o 18, PW_{n.k} FITUeh &9 § e Tary €=
CPA {n—k) 3R F foree STt 7M1t o JRT o e & | o 7T fe@nd & fo At p, n @ e 3, ar ware fethe
Afwiee PW_{nk! Rem&q @ p-rarfi=r Soft 3 1itet 3 ek o<1 7 fonmifor 2 Siram 81 3= afRer Soft o ofy wom
aftorms firerar 2, 3rat % @1 foh p > n + 1, 3R k W usk ffera €fmr St 1 Srent o aiomt s au § geen
Frfteqr o foTQ weh St (37T 2022 ) 1 gfera foram mam 2 (2. wfireh o [Re-For gfie, STEuass, Hictehm],
Farfrer arerTaT, e et [forew, fetr, % weinm &) Mar o], TmT TER)|

T TATT G/P & HIBTHIGTST SSTIOTA hl TSIt Tear fih €M G/P % shieiHiciis sisirord ot
USHIThSH 1 3L L T8 &, et G T W 98 &, 37N P T STUehad Taciiish ST69E 8l 31 3¢2di
U, 3 odue §, W@ T G/P % He-emeadt W A= dmoEeti W o 9 @ §1 9 W8 G/P % F6ien
FRMIGST SR LIRS Harer i ff 3@ ® 8 (. aftd ag [Re-iw e, ATSHsts, e i o
e T, et s, [digsied] & are 69 i)

Reetrer AfawiesH o AT Y SIATeTSIT o S Teel: HedITl 58 e o S, Fo wsiidra T, fomi
&9 ¥ ethet AwITSH % F® WAl & (078 =[TaH HiSal sl TUMT i i 38 H, TeheTd SHeqdr #eid,
Ty 0 & = Aee § fowai 1 ste i ==t o w8 (. et et [faew, fe, mar ) %
HEAT H)

6.4 witfaen T Toher

T Gftar e

9REe wTat & DPP-DTT:PC70BM BHJ €R & H GTHAISH STAT &l HALqd- DPP-DTT:PC70BM
ST ek RS’ (BHJ) ¥R ITO /PEDOT:PSS(40nm)/DPP-DTT:PC70BM (1:3)/Al(120nm) &Y
TR T IHRINT 3 ST STt ST shT SHRANT ek HIeTg H 9| W16 SAFehford Afsha o i #1eTg ~220nm
off, fSre 1.6% ht STfersham 3&TaT a1l BTelleh 718 38 BHJ o g 7% st Nid sht 715 2ardT & qoiiensh &9 9
i off| 3T fohT T SUHTOT T g&7dT hT T F Tt FHh shl THSH % 1T fareT ATdT T ST feha
T SAH ST ST STER H AT TS R e S atedsT (J-V) famivarett 7 o1est sgaer @ fome fewm,
TS STTeRTAT e ~ 4 3TN U oot Haat Sforre o St fearsy H qHHaisH i 3! SwTaHT 3l Hehd <dT 8
STTT-3THT YehTST <fTeTdT ok |1 &t 715 TS o e (J-V) forRiearati 3 Suehtor st 9ite |fehe 9mT Jg e 37 37
Hiche AT Vo H AT foams) qEars STiat & TR ohi THE o [T 8 hieet Afse &l STAN Fh
221 T Far=wor RN Voo o 3kT/q o S o €1 YehIRT ol dfierdl 0 U Tefmurhy fsiar fewrs, st gu
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FERIAT STH [AEATS BT o SV 3T Hohd adl ol $Hoh ST, Jgc TR T 3h1 el (STERToreh 9HT H
T o sfier STH ek Teer 7 ST Toha oA foR stewe fobw e BHY # f3-smorfern qREaSH @ JeRE e
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foru ieest farand, fafir= gerrer disrar, (&) 719 dfche e, Vo SHTH JehieT disrdT, P,

Bis-ShRTaTSIeT UX SATLTRA AIEgen: HYWUT, THATHUT-INET IS, R g [cd (H-ad - STTet digl
T ThTT TR o €9 H i -eh TehIIT Scasieh YT (OLED) ST Y& {ohT T YR AT < BIE hisieh
TS LT o Iedre H Afeh SFTTEUT SATHT bl SgTT [T 21 BTeTiieh, AT&dfersh g+ oh ST o6 SR
HATERTRT TSI ohl T T ol STl S8 T ThTT-3h0T ST (ACQ) ST ok ST NI o6 T b
FOT S B AIE BT b1 @IS o a1E §, Fefi e firéie et s o o sl a1 e €, @ OLED %
A SreTeT-Scersteh amuft H FUR o T HTEL U7 U 2| F81, FEISA 6 AT THT R bis-FHial s 1a-
ST IS i SToST AT H SN T TRIT ofT| SFE gerag ehihel ST SFt Rt o €T, 12.8% %l
PL 1 3UST o §T, bis-HlelisIel T HAISH  ThPHd T H Icarsi JEfRId foham $8eh 3T, $Uet Scersi
(497 nm) PL T o AT STt T TR IUHLT o TRUTHEEEY J[G-CT st 37| STHN H ATerhee
JAAT E&IAT 3.25 Cd/A 3R ATRaw el Fied g&1dT (EQD) 5% ff, BTetifeh G&TdT J ~ 50 mA/cm2 9 ST
2% ok H &1 TS| kst F OLED Ikt # STferd ST o fore -fieft Seeries wmaft forehfera st &1
T TR S TofaT| (S, St |TeT [HATSEISY, Hois] o TednT & o 2ff 7o o [Eigsid], fomm 3o,
AT @Tg, A Terefl, 9 st [HATSEi)
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T (J) SR S8 ST S Aieest hl el Wt faarar 21 J 31 9T a8 SR fommn w8 3R =
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Hcd, J (SN STl FeieH &IdT S 9 o, J.

Nb,Sn HuvehsterT uaet fthrent < foremma st STeher - 800°C % HoHgZ ATHH T Si 3 Nb Hereged
TR DC BHZH T §RT Nb;Sn & T0I A& o |1 et ot forerfda foham mam am 900 & 18 nm o sfiwr wierg
T fopet foepfara i TSI SEM gRT ATgshiegeraiet STTetequ Ush Ta e fam@mdr 81 ~900 nm H1eTs At
fohemi o foTg, Bie 3AT3ere T@ M ST Sn H G &A1 XRD A Nb;Sn =0T 31 T3 @I, BeAioh %5 T-SThiHd
et oft 3w ) wft foheH gorehe e off 3 A1 fthet 17.6 K o1 Swaran Te ot Tt off| foest ot wiers svr
B 3 T Te %u 81718 off| et w1 ot ave Tafa s o o steem s w21 (. ferarmer [sfieemeet) st
o TEAnT 4 #ff TR OSIRY, #ft ST At 7R oft 7y FAR [wHigeiuE])

52



o pmmg,%‘
C\O Tk AT & 7
sAfeses foratrr gesd Ao e @@ gdifera e feawor 2022-2023 NEW INDIAGTS

HIAEN FT FGT TEHS

s
2

MWurtyry,
€
i
souae®

(a)

120000

+ Nb_Sn

XRD i o

100000
80000

60000

Intensity

40000

20000

0- L) M v L " A L L) L
2 4 6 8 10 12 14 16 18 20
TempA(K)

fore 11: (T) Nb "s8¢e W Nb,Sn et 71 XRD (&ff) 11t ~ 900 nm 3T SEM 3R Si Te8ee T frehferd ~
80 nm sl At fthew () TTHT-STAT TIETS o T1Y Nb;Sn Thent W Tferier sH™ qro|™ 919

1. THET ATTEa

Tgifaes TIRIT Wifaeht - TIAT U 2915 Uecd U 3T HISshRahiTUsh-HehahiTueh (Mic-Mac) Higel
SPETTeret fohelT T o Steit Jga-Serer fervier o Siet e =hi TOT il o fefQ fereper wT=r E2féesht Sitera ST
o ST ik fEorien & =Y 5hH Tk St o STHTTETY forR-forehes foreame ot SwiiT fofa mar 21 39 ¢ Hiew
& G TUMAT R T 551 TH-GY T1eh! & Teh ¢ o T, ST S99 @ 610 keV T rms forere qrm
TRAT &, S A o T & 8 o T wferg, 7 191 gioete Atee 37 ooeiethl-SgTeert S Hied o1 SunT
Tk STH H o A 8| STel SR H, 7 551 ATivehi i Trde-Reerfar 7ot oAt 7orm 3t forfer & o6t St 2, <ifert
U TareaTiia ATHa-wHT Gfene o Hat Tt S/t gRT JeT R 1T HTesr -85 3t S9N foham STTar 21 g8 ar
o6 Tt D1S (D1M) SIeT 3T JURNT L ST I€ Mic-Mac Wit 834 keV (819 keV) & rms forere o @y
Trse-feafa Stt ot ST =1 faewor 2T B1 @t aread I 2 for yaret 21-fig oat W 3memia Mic-Mac
TS, I o TAT T D1S 3R D 1M 371 {52, SATereTiiss €9 8 ST |1 8 TTSe-1e 0T o Hefel H§ T
FIA AIgH-Heh HIST T Fa=H FLd &

53



QLPTOmg,
it gfaaeT 2
co i

S T T we e wiferd s faawor 2022-2023 NEW INDIACTS

Tema Aitreht o ToTg st Sgifaen greenton: Yor fgia ush st g & it game steaaeensil & ded
TifeTiet JOTTera H 3T=eh 37 STHad Uiad-1 ot STEII i oh foTq, foren e fomam mm B1 3 o 3 fewman fom
n =R 3R 1 Rrefied o forelt off Fome wor 1 e (o1 o 11 J1d IRl § § T 7R shaet T | 39 fora
ST HehelT 21 37 Torat 7 gl sanffr 2it €, 3 S7eh ATidel § Test 1o o ded 3Teeh 3THad Iiad-i
o ToTe Teet © 2 foreT & 37earer foharm 7RI €, 56 e &4 AU gaht forelt oft r Sriet germe wor ohi sTesa
T T AT et & ST 8 37 1 Sordll # 9 e R o STt 21 S g 3 onterdt & Heifera & e A e
Arefier SehT &THdT % ® § E id 81 I8 e fear S =i for 3 e rfgdia € o wes aiadi
T ST Uh-gE & Helford e 21 @ 8l

378 e Sree, for oot ot e s et aifor  wrerlt ot farfiTe sreqfera ferdraaett i stier strat firgia
% & o HiaT sl TS 21 IE Tt AT TR feve SifSRE e o § Heiid ®, S GuTeETe! o ST 9
T ST U LT =1 AT I8 fetamam ma 2 foh 58w aftam o Areet shl &fior i & ST -shH =0T HshuoT
RIAT 21 S & 1S AT AR IR Tt @ S fev o ot 3wl 8, 5 ot Wl Tores (HifoR i et
et foigadl i Te) # U STadd qiad J T T 21 (e St fomme Sf i deew (et
afmmer, T) % e 9, e T ATy [RAvE, R, e

Ta-gtifeam Faten aifeh: afife Faten it s w oo shrer 2, fad Tl sfifosh, wmg
“fifersh, st waref Wifersht i Faten sefen wfed Jfcsht 3 w3 &t o s e §) affe wien
FiFrEAT o e S Foraml # & U e TR o ATead o forereeshil Sonferll i ST T 8 S
gftifea T 81 90 % T3 & STY H, et It 4 PT-Hd 81 o foT gfifefiadt it stravashar &1 FAsiK
Heh, STEAfeeh TS W] aTet TS ffeaT SATell & Weh ot o faea) § 3reer foram et o1 e fargiar
g 27 o1 foh Wehtenes @wy foerme & for gfifefidt wen wartw vid R, <ifere o strersaes vid i 21 sw omer &
FROT PT-HAIT Faied AhT (PTQM) T T g3l 918 § JRawIsag |icd 8 @M R PT-SHEqdr T
3R fRren St forw ) Sgifarsh ST o STaTa, S &1 U PT-gufid onferdt @ Geilkia steRdeh SRieHe
AT sh1 Teh Heca Ul ST hl FeT & 715 off, ITTETM o feTg, TehTRTeAT|

PTQM i faerere ool § & ush e @ foh form 2¢ PT-wwfia IR-gfifesm eftreefaam =i waga
e €1 221 g8 PT-HH&yaT shi feerfet H, e STTESA SIfeet €1 STd &, foredr forelt =t soreara et st o
U T sht STATA Foretel €1 SeaTierd wirer = foreshet 3781 Tecyetl & S 21 Ueh STUeTTsha T &5 8 o 1,
31t oft o S © TOTeRT ST o ST STTarTerehalT €, Fore STRIeh & & TRCaTT e AT 37T o ST R PTQM
=1 3T ST, forehet 8 i A Rftreefa 1 3Tem, T SaTetyT 2
o0 IR B, Sifeet denett o e o it st afesr Tt o aftfie Sitet it foar & s o
STt 81 PT-HH U ST ST o Ueh saTdeh ot & Geifera 8, fore war-afifear et sher smar 21 32 30
s afenfyd frnman & - HY = GHG ™1, 7w, G oy foerfes amerm o wfiffesm #fgaa & st H o
nxn STfeet Bfdad B PT-EHfter ST W e Wit s o ST, S-giH{eam SOl o1 STeaH T
T 2 oo v &, Tt 2x2 Se-Efift At F de f R A T AT R T R
auft DT 3 U T 4 SFAT-TAT et § farsaiSra fopam ST wrhar B, S8 @ wedien Y farsivar ues fafsme
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“iifereh Hafer 21 36k TR W et G TR o Tifoa o forTor fopam i wea 21 e fag g g @ fop a1
T JunTferat o HTHet |, Tk SATet SU-gfifea ® 9 3R Fhaet 9 a8 PT-omfia 2 3= stremd} T o
T T 6T TG ST o 31 (off Tk S, THSTTSIuE BT [STTasdl-Ht))

1. TEET U

Tt FoREee TS o1 HYNUT 3R FATeH ATTANT: TH [heed SEHS (SCD)  Ho3NT o foTg #rgshiaa
CATSHT TR AT fH&aor (MPC VD) RUaet (2.45 GHz, 6 kW) shs | forshfrd foham mrm (100) 3@ srrvs
o SffST 0 SCD st g, IToRAT T oI | ¥ ST TTIT 21 SRIHE o o1 H Ao Nt (575 nm 3TN 637 nm)
T Sfsham & SR ATgEIS o TETaeT R SHTS T8 offl I iRt 532 nm 0T 38 o\ e o wifda
SR § IS €4 T YT 3l FEied saen foardt 8 (S1. ot T iR 2t faesh . paer, el s

RiECiH)]

ot 12: woret frecet SraviE o1 foenta (T) BISgIST wtoAT, (i) BTggieiT 3R Hie wrear 3 (@) foenfera
SRS & 9 H

et NS § T TS ST ShTalA JAIedd hi TehTITeh SeaeiT: fea “Hiam (Ag-NW) &l
IRINT ek e A ATt FHTel F1egel (SWN'T) o 08 Hffesha Sosn ot = 31 7% 81 230 nm % sfad
T 3 5.70 pum TS & A1 Ag-NW i T3S o o fore grmafer et fafer sy fenfsia foram mmam
ol SWNT % SERS 3 3d & foh farfiTe T werd o foTg g oe 3= (102 - 103) 31 9RfEa St aw
S (FDTD) farfer ot T Shferdt o S1at T T Ag-NW o HaTeish TR0 o To1q, Frrtfore foram T o o
4 T 7T TR o oI weh 3=t g ek (107) TR foram T T afoms sTga | SisaT ot -/ STUrsT 61
T AT T 2hl BT 1 T & (SF. o T 7R geoft wfteamdt st oS, s [gsfiew))
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o 13: (v) T STo=RAfafy g d@s3ia faeer ARy o7k () for shfadt o ofet W@ e femt =t
FDTD 35I|

ST YHUT W
T AT 300 MeV hitiere TS ek o foTT TIAT: TS =iford hitiae coieh St & 2gi 9t &
fore wie sfin 3= s o T arufies cates o fog steries foehed Ye ot &1 wiH-stmeiea feferor St
1 T H e (FUT-STeTR) SRt oh1 TSIR1E v Foe Sdeh o UTE 0T St oh ST ST o6 10T
FThT HH TS | UH SfiHT o o AT Satt STTarvarsha 100 - 300 MeV 21 €A H €1l 2, Sit e s
& T O fft Rt R

300 MeV o e N2 sfi 3hT ot st o foTe el ST SReTferd 1 360 ST H, Toh 9508 e,
TS A1-fiet STTehTE ol Taelt arq st o= 81T 2, 1 1021 W/em2 i 1SIaT o |1 T el 3t ued (30 fs)
Ao g foRtfoTa foram STmaT 1 e 2 fop Ut st o SIS I SiSi deieh o ETe ST § STy &
HEEITI A& W e [Hehe-Hecaqul Bcal HIH & BIdT &, ST U el 31H-Eedl T=iT (nm 3TThR) ST T A
(TSI SATHR) AT i1 o6 sl Seforel BT & ST TeeHI T+, il AT | & ST &1 |ehdl 8 i<t g me e o
ST g 3 a2 T STrereT-staeensil (Z) & T 36 He-31T o UTiéahal-39-8 (PIC) 3T oh TROTH
faram T 2| W= wfe w@fta W s st fafafi s & Safer ge atfet 3e w1t ang i o= (@6
T g T wa) % fafie fashedt gy Wi St Wi i 81 & § fob Wi <ftm ot oftad Seit 36
T ST SATSHT ST o T3 oh SHRT T il ohl STGlT STTAT-STIET (Z) o &1 et 8 Famers sgi ot
TS o fIT 3Trarwdsh 100 MeV 8 300 MeV e sl HTHd Fs1l o H1Y STe-AHIGASIe IS i fard
| TR ST o T o siifcrehl o foreor Wy H == 6 S ¢ o g € | fefeena ey § 1 e o fag
TR foram T Rl
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14 ?ﬁasﬁéwéatmﬁﬁdﬁmagwﬁaaw%maﬁ#m@aa (T ST et efearsh
U=t T STt ATorT-Rearfar 3 wrer cftd WS fortor i sftea St § gig I TE R

T, T, T, 3Tifear

G o STedt T H U forsiash 5o S sheh Srerelt sIeeT shT Ush SAT0eh I, HUM ol 719 o fore fafsret
FfATTEHICTS 37 qerrieht o st i Tommfrll st T o1 S fora o 21 Sfek 5ol o steermeft firmran
S8 |t arre oft et ST &, o1 ot Svera fopa s 21 steferens Yare wesh ot gfafifees s o srafie
=1 WTH o o ToTQ forell fow TTq safier S Te0rs R Ui &X o STEmll 3fied shi TR Tifcteh JaTe i
TR & & STER foraT T 21 S8 oM o1 QT AT qiRehat & ST @ lifeh T qebrileh a1 ahl
JYCTSHAT o T TR STCTT-3TET H ST T STEAT ST TG hell 2 5k ST &7 ST YaTe & ST
0T T ToreR e & ST STt 371 shl BT 2l STTEvehdl shl JHTH hLdT & 311 30 TR fafireT qehiiehl &
IO 2l STere i shi HerH STl | (TH. HETSH [EeAhIS Jafiel], ue 37=)

2. . foraiwr

TATSHT feeest: (U) Aferer s st werenr farfertoT: faia wrer o 37t T Siet oy JTdTeder § 3=
forera fele st Stferes wmafir o wry feiford qtet o wrsar fofsrton st e s & o srgerfera foram
T AT B T oh 4TI SR ATeeRTeT o HTEAT 6 a1 o ST STt aTsd 3ed— TohalT 9T 9| Seideis foamd o
HATET, T HH-AT GoTd, TSIl St AT Sifereh Azl Ik d1eeh qiet HTegd $9-61g SoRgH ST o forg
TEEEU 21 $-TH foreRf¥d STfieR SeeTa 3 T wverr Yawid o forg, it st § o7 W 'k
ATGHEM T T ST-aT TATSHT o |1 TRt Ure foram T ofm| forferor =ik o S, T ol T8 o SaL
T qacl! SHAd TATSHT WA HISE it @ I 369 TATSHT Seifad ol T fram 2t 2, few stafuss
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SIfTsRaTTIeT BTgg TordeT ek ahUT 3T ForeTar =0T H SIS 3707 oh |1 &8 Sstl aTcl CATSHT Seidg /3T IMTHe
B 8| ol foemt =t se & uv-fafsteer @egmdt 3 ary fafia fram mam; didh @md; i wrear
farfertor 3 fAT ot SR i o fotu foeerth wfcrdifin smfres semmTeneh sTieRgl & ot =ierar & foh amgaey
I T TATSHT SR frshelTahoT (31 GeiTe) Svard: e sie/e o SR a1 STaeieied xie a1 sregiedd
e GRT BTEGISH-UTHTY] ST GRT IcANG BidT 21 Wiaed o il § Thal-foheeet X fopeeettumdhl s
IYNT T TATSHT FeIferaoT 3 ShToT B ATt TRATo] St <h forepforait/aafar ot e Siret | (38 THeTTSaue
BT - 2t T 3T [T Ficist, Horg] 1 ARSI e & TR ST, ST shet [Higeud] o qean & form s
W)

-t 3ia:foRaT: TGS TSR 1 STANT |t do "rew 3R JHSHd gaT H 38 Aedl o e
QTR o T, ToFaT TTT| TocrTel ST TS T | Tget &fUTeh Joet qTawT STR SoTd § et ¥ Tfeahe Serelel i
fomtor Srar & ST ueTed WedT 3 AT STU-STS gIUshIvl H 31 o1& § SIRv <l e H TR o 2
STt TR 1 A ATATOT H HoRT FHTe ST UHIEE &A1 oh BT T T R 71 &) et fora sheiegeh
T T JuIf o STICTET Teohd e e ST aXeT fUheH Tifid Hetde oh STIRITY0T 31 e sraeern gfadify
TYFZIEh I & 1A | 16 R T 2] 320 nm 37T 420 nm T SASHT T &4 & A1 ATA-LATTaia Tfadifi
IS (FWHM ~ 100 nm) b7 SFAST: 423 nm 3T 492 nm T ST 9T @ AT, ST FAHE ShTai A-1hol eht
Gl T Hehel 9T 81 el o TGk &9 hl TE A o6 oA aitsepa frsdwomTesh Sushtor iaen-ATss st
T AT 26T T SR hT TS| O D 3R G T R Riew 1340 cm™ 3T 1580 cm™! W T &7
T T, i1 A3/ ST I o T STAHS S8 FHle A= IH0T 3hi T1g i I Fd 8| Toh Toad 318 aed
I T ATEHH TS o =3 o Gaiel § S =t T & S 7 sholed JeFR0T TIohAT bl SFThicTd T Hehell &
fch wferdifir ferroamatt s shrei o Targifess &t +ft Fif ot wehelt 31 (I8 THSTTSTH BT #ff 31/l afrery
[SATSSATSUHESATL-ShIAhTAT] T TREATSHIhTE & 3T 38 ST, TEMTT T [HiSsuw] o deai & fomam mam 81 gfadifa
ezt fgm & fore €. it e, Higslieg &1 g=ar)|

2T, TUTe o

HATHRETHAT % FA-HR I, T 980 1 Toh foreqa Lean/aiftesha/maay e foram ma, fae
TNUTHETET Ueh U FohT 3h1 {SAT SRR shi ST @it g8, S "Ted=e Saa-gaet e ot
(dDDRG) AT &A1 T/ [T -3, oiet, TH. o @1, §Mce, TH.; Aehiset, T8, ST W, TE.]| T Ao
eI | I fowman o gurAfher sctsh-iet |, dfter ste-Triferer o7 ‘sctsit =T, 3ur Tl o $fefiahtor 3T
e FF=TaT & ke BT &, =IAAH 3 - 4 SRTehi a4k ST 1T &, BTl Toh oY -EHT 9 o IH T S SaX-agra
areft off €1 Tehdl & [TTATET-sReT, <0, . 3R, U, =g, U fores, wa. ofix forg, ot ww. 3 wen)) wm wsk o @
RO I8 € foh ST T e FhT % HEEad 59 aTed scish-giet |l 100-1000 THT Wi Gui e seieh-
BIeT % THT HUeT SIE 3T~ 3L Tohd & [TITA-0, <8, o.; T8, TH.; 3TN 4 37T o 1. Ueh 3T ST o
T (AT SATHREAT (0500+630, AT 4C +63.07) o T A T IHRT SArd §Y, HSAT SATHREFTAT
FTCH TR0 o oTT ShRith-FeT ATST 3R Uk ST, ifoieh &9 & STa wisresr S fora, S 39 wishan o
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ffe ToraTT ohT CartToRa T @ forsh ST T (Tt §) 7 STar fohall 71T o fof I8 HYMORS (8T8 f5r€ Hiiatsit
AT 1) T ToE TEAT 1 ST © [TATer-her, forer, o, St TR, SR urEm, 2. %k )|
T30 o &1 98 BL Lac Ui, Mrk 501 3 OJ 287 o 37eaa | oft Hgcaqul awrer fearm, St qed &9
T 15 GHz T 37 At AT dGeATST STHUAST (VLBI) ST UL AT o, fSrew 2 - 3 g9rent it aur
Frafey TfireT offl Mrk 501 % TR@h-Thet ATTh1T Hedt S ot Ueh 3tfgdir e efdfa s o fore fewmn mr
ofT, ST Teh AT R rom Sfatan Sie § 9T T fofam o 39 Yo, T8 &9 9, S &1 & Hf
TR 51k Bt o feo 3787 ot el & S[S SR TR o o ShTeor e 1At 81 U 1R Secrat forgiar 7 rg
T$ 2 op Tt 3t awrent © Tfirer & wrehi o freenmem ot stafeata g8 & [rra-ge, fese, ., 39, 3. 3R 5
=T AN o ||| SIS OJ 287 o T&ie H, VLBI Sic ST 3R JUIshHIT-3l1-foraiol (SED) % $Hoh 3-831h
T Tt e T fersgeror foram Tt 3 atvyeret foreame & wiefofT fora i, it e wfterer wm o1 for
2T ok STETft forshTe e &9 & ek FRIdTereh SR (TRTO] Ste St qeid/=—1eT) SR S g &, foreenr a7ef
& ToF T wreATd-werer aiEdRieraT 31 Sie fama-gina & ST T & siifoss wfseam 1 & stfveatwa
ST d & [TIaTeT-ahoT, TSiesi, T o TTer; STsiieh, T8, 37K 5 313
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7. UTERR, TFT U WT=Idt
Stforen fomTa wehet

. STfRieT T, O ¢ !, HENTS TheH % TS (2023); WA i Ioa e o g SwRiestt
TERATST 21T USHE 26l 0T BTSN o [TT ST il ATed ST hT HIETTERT Bt o fo1g, forsey TRy Herg
Toraforererr o faT 37t STkt Eenmer o qed Sid STaifiht § ST 1S o foTg STgeuT 37 AT=raT |iuf;
2 die= . % fofu Siarete garesr Afifd (DAC) B aredt fawer forerg) sfustedt (e fomm s & 8, wh
fier €. & we-uriavishl MAHE (W] TS Avifereh siifoshl) & S (89 afer T.); TR afear agfies
T FRT ST XV AR 3T Tl ST Srie T qIeed i STof i ol 9o T

BT, A O T |iETge! ST B! (FRSC) % el o &9 H I 7T, A3 [ohTeH, HERTS ToheHT AT
TS (THUATTEHET) o el o &9 H I 7Y, ST SiHe 3T TSR, RSC Hisferet Hiedt, Hfwa
TS U S TESiTE, et 3T STafE e o o aigletfia sht ata |

2. Fogor o HERTSg TeheHT 3T |ISEST (Y A-MASc) 2022 (Sfa foi) o Ja1 tHifiue; ew, siasg
Sfrer form stieifiare & fore wemer gom farfer (aor-afdm), gt s fogm frer g, vee, wler e, wrd
T Sttafas™ SHAefiars, HBSCE (2022-23); BT 99T TS S8 (TISTAATS) Helg o et st
(ST o ToTT Sfaete Yot |iufd; ST, SRINA- GNIRD Hefs ST SRS TR T qieet S
gfeRnfTaT 2023; Ted THtereh: hicaw 37 wiie wgw, wiie shife, SHet 31T SRS, e Wiie ST,

ST, G 8 I TSt o & H HRd b1 Sfafieres 3t o o Sersuhsrr Ueie we it ek 21e
TV ITTEIH hE (SIHATSTHRIN) Hofg ¥ ISz fifew wfifa & fog amedl Tod; SSTSusaTr §et i
Feafefaftar argaw (Seftedee) datene | Isue ofifew afifa & foae sl W6, a1 vew, Tew g,
S, FEE, AW THieT 1S, TITEe, Hels; Hawd, s i, T Tsussi qd o 66; SHod, Shiead
T A U S ATArTsit, ToRe Seae fee S U Whifew, SR SHoT 31 giTyehe shie a3 (JTIS), 3R
farsdwen, T diETsel 3% iUt (RSC) & oI Tedl Txfiersh; daesdi ae, e ars, fadsm—=
TSoYH HrEre, Herg|

TrETate fam T

1. T o, TW: HEE, "SIt 16 FFRALIFA HIGH 3 HISHST U TSl o HUTeehla d1S; aw, SHa
"AE R % HuTeh SIS, SRSl SR g TEifte STearett o W o o wRde s fam
TeRTGHT, T3 Toet! ot ST |l (T fomT) o Hew; Tee, STehrarT fRTa 39e, STTSuuaH, STEuTuey
3R THUTESATE, SR, 2022-2023; TSR fIFH TohTe, TIuEsTE, SATeTeTe, 2023 % STl & =7 %
fore st Wit (wame fomT) o wawr TR Hersih; Tee, STTa e, Tiva, TSy fors et ud stqeem
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HEAH (ATEST), YR, 2022-23; 316W forafaarer, faerr st == |fifd (Tamee 99 o e ge=t 6
YT & foT0) & g & ®9 U o/ {6, 2024 T STl CRSI 53 o S0H AT STH ared shftreret fo=
|rETEe! ST e (CRSI) % AIEHEH Feieame HaTeNes Hed & g sfaa (IS 2023 H); #eE,
HATEHR BT, Toder, 2022 5 ST, a8 § SIS S5 fdeh T foT & SiaT S o §ET-2022;
e, TS Tereeni |fafd, fege, 2023 § ermsdl, e ¥ Srenford st S areft Sgifas e fogm
HET-2023; e, SHaRT 2024 H ST, Jorg § SRS 3h! ST areft T Heleshi |fifd, TSRP-2024.

21, dft.oh. S st R Fefred et o fohre § 3k ATaT o o "TeuwEE et STaTe-2022' T g3,
TSHITE, TR H AT 'SARae TR $eX Ggeie/Siet foq, | fagm, miora iR fRrerr germr
TRRIH1-2022" % HHII THRIE H 9ed HA(fr; 3eaet, ot 10 e g H 3u-fiifeuet & v o forg sefieant
o Ut S o T e wei=ata wfifa; CEES Skl # arse fifeuat i wmfiet s & fore == wfifa o
HEAE; AEC Tl (6) 3R SR e (1), STRTHIR il SRR & 3Affee & fog sifee wfufa &
TAISTeh; AEES 3uf-=m gfterr aftfa & gew)

1. oh. 3o Rragfii: wewr, NASI 1 a1 Suri+er TR |l Jes, Tamate 9= § fagm st
ENTEhT 2022 % FTT RMifT TET HeATR hR; Ha&, e foraor=iiery # €enr sl wdfl o foTg == wfifa
HIT STk &9 § for qife TRISHTsA % qediw o fog wfifl

BN, T AT HERE A AT HEEd (SMC), Herg st skt uftag o faffea veer; M
edl, $fea Hitiehe GraTEel (ICS), Fictshrar; Faita uitye gee, 3feam Fitera dEdt (ICS), wider
GEERUCHRCH]

2. srfermrer et dua <. it qu suam o forg ofifew wieres, foren 2 @ gt 3§ =i fe-
ARG AABERe faHfchT o Hdiggeree i Sia"; HIaASARSRIEE A% SiHites ¢ Euka
SRITATSTT (CSIR-IGIB); HTT. Y. 3 foTT e STE daTearR |t (RAC) BT, Gt T1 o (Ariesieh:
2. fafimten T1geh); sriemiwferes  forg e gforwm, St o @rermn siers e, ga; gew, foad &
foT Shaete waTeshi it (DAC)| ST 2 ST A, (FRTERIeh: S, 37T 8+T); AT TR STTHe s,
TS, et o foe wew St aaresr affd (DAC)! BT, Feft aeeit (Tgs: <1, v &l forgrh); st oo
HTHY %5, s

ST, Heg UTfeet: 4-6 feHsw, 2022 1 I3 TheH! T G158 3feam & 929 aTfish @ § Ha2Is Ut YSiex
TR STH AT, NASI-HEATer, ST, 3 JaTl
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CURCAEERIERS T
. wiefraT & o s (fors 7R stenfiveht foamT o1 ush S we) gr S geifed o fasm fagfea
T @ e o "afers Y e & w9 H yefdia o m R

1. STHIAT WRTaE: §eR, SIES, Hars # Wifdeh! 37er IS, #e&, [CT Helg § wiifdehl ST sis; 9ee, e
T ToHE, RUSA, Ha3 foraferener; wew, syt foa fommdian, swriaes & &sifae et 3 @rre fomm
H e d1E; 4as foafaare™ & 8ifoer AR FrRme o Scpedr 5 (CETACS) % HHaes 30
feTehl
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8. TR
8.1 THHLT AHILIT ATeAT UTFHTT W TRTIT

1.

E. coli T THTCRT Fehmal o ®9 § sTcafess Ao Siegel-& forg g ufewdfere sfoad-a®
fafcrarlt W1 o Herriterar o forg Rerfadit 1 wHifaer st

T, T, 2SS . fegsm

TSRS Tt BeefidT, 21 (2022) 258.

RIUTET ST {8 STRIh TRIh TRl T ST I AAETH| f.sp R, Toh Fell
foree s

L.B. ®I<H, 51.09. fegsT, 1.4, v, 3 wa . =
ST THeRT U ST fTeRT UekeT (sfielie)-amam= fowa, 1867(7) (2023) 130382.

farferan o feem 3t e 29 R foramd
TH. SIS, T, T, T, e S SLe. fegen
S AT TRETEE, 48 (1) (2023) 8.

H-Tareifes forg 3T Udi-udrelfes seiue-uaaue Teia 6t Gt 3K %™ ) UV a4 1E 1
ERIE]

T o, v, g, S.ew. foget, st g s . fasn

AR, 24(5) (2023) 202200682.

HOTEh N TR-THTI TR TRt Heg o ST ITehT T fohcelts Heed
T, AT, .0, TSHeT 31 3R, s
The T o T, 10 (2022) 990285.

R o TS o foTq, sherfoer aft wiferfarfer o wifer STverdt @i feettet fen
Y. T, STRE, $.H1. I, T, A9, T, I, T, 3, SR O sHmfer
FHIEEE, 15 (2023), 1848.

A1-STTg e FefereaT: T SHat TR o &9 H §9ETG

. A
ST EE, 2 (2023), 117-119
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8.

10.

11.

12.

13.

14.

15.

forei-feem =rict 3 AATeRUT AT ST AEE & wihl(eh ST TRNhed foehe &1 T
A ST &THdT

oY, Uie, . Tew, SN, reehtstl, T, oud SR Y. uer. faf

S ST ST A, 28 (2023), 139-152.

TSR oh! AT Wi o wraeh 3 STt forehre shi Teh sht &aT
TH. T, 3, . 37, ek o . ua. ot
Curr. TN, ST, 16 (2022) 61-69.

SHAferd &Y ¥ foerfid eg 31 g wihet fordramet B g faftes wiesiie s
T oY, TefHTET saifthen & e U-amaifthen &mar

. oeh, T, @ied, . ue. ot &t e

S 3T o7 feefiadt amg| Ug Saiaist, 82 (2023) 104359.

TSI 3T JECITE Shleh T TCAT AT o WAehel 1ok 3T STRITheH TolohTel 3T FehTeretT T
G TE T, 9 o, SRefyit o1 ., fafen ua. snfaear
AN HISShISTATATSIT (2022).

RLHTEH ATRAIH f 8 STerhlRTehia eehTail il STerle SR ATereqom| T, s, Th
T foree TS

T Sl wttew, Saw. foge, 2 aae. wae, T, am

ST SRS Tt S desl 1867(2023) 130382.

HAd FH1Y o T TATY-STHA e [SSTEH FHEAT: Toh HIF GrEahior
TE ff =0T, U Sy, wA St O, o guEn
ST TAlE W T, 42(2023) 6503-6522.

Fr Fafercar o gifam 3 wfem e wfesy i Hraredt o w9 Ieht Gia i gureAT
. 378 e fait st .3
Curr. TR, 9., 16 (2022) 1-11.

T TS IR AMTehT ATeT HATFEASH F HoIH0T 3 T T e I o ®T H T Sia Aisha
[EERIES]

T, T, TH. FR1ETE, %. 1. frerefi

= ST HHET (2023)
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16.

17.

18.

19.

20.

21.

22.

23.

TS HRH T (HAS)) o A1 [S8eITSTI e T (DSePA) i SATorforeh 3o
SR AT

TH. T, UH. 3@, T, T, TTaell, T, 3, S 3o, 31, el

=S A, 46 (2022) 10560-10567.

FereintATeEe A % wet W fofffe i seerdif gura
T, FITETE, U, TSI, SiT. HERAT, 6. 3TR.TH. AZFAR S 1. A
UTefREM, 226 (2022) 116074

bay-aryl-faeenfud Uiea somge Sf@fta # wrenia s TUHar 6t Tegere
Trerefietar

T S U iferd, v =R, s g 37 v et

S, oo, M. &6, 126 (2022) 5908-5919.

JTEs WA o foTu smTeferear nfirpt it fireer-smrenfed qar-fecfiadt & s womfre sagfy
feep, . Tiam SR . =tedt
=[S HH., 46 (2022) 19124,

STk fereh Wiethted 5T O-Rrmfder wrefsrerer s e omiermTiies o srafbfiee wea)
feap, for <ertt
. TERE. GHiEAl 177 (2023) 106951.

ST STTSRTT H aTeeh Wi ol Srrefsioe 3R fimramsiaea i argsher fecfad & ifas
T SFagfs

fea, Afrareelt o.semafd, s =t

. Tt ot ueref 379 (2023) 121675.

FaieH 59 T oh foTe Teh wer 1= fshion: Seicl-oict &THdT ol ST
TfiTeh oY ST T o T
Tgiferen TEmA fagm o, 142 (2023) 57.

9T R IRITICSETES T S1(TUT*) ST H BTEGISH 1S TS ohi frRiierdr
Trsfier &, WTT(eh &1, Toh, TR, off. Aieeh, TE. 71 3R <1, utferd
ST, WIEIehH. WBIIfereTIa. T: TR faFH, 436 (2023) 114379 — 114392.
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24, TIOTq % Sfae™ § S~Hd] T2t o aF 3Tl YR ITeHhdl

LS IGIE)
IO e A, 4 (2) (2022) 1.

25. ORI T YT, 90T [ Sfeeh 519
| St gt
IO ST A, 4 (3) (2023) 14 -18.

26. SRS T UM, AT [1: HIZHEST shi ST AT ST
T St &y
TTfOTd e qeife, 4 (2023)1-12.

27. IR H guiehefaeiordt sht wHtE - SR et 8 e U2 WSl aeh
grffar s
gutehe. fagM. T, 36 (2023) 063003.

28. U I hale, ITTLTEeH ASR-HiTeTs SR ol Taifushibehe H-wersdT Tfasht
U, geid, Y. SO, €, <, U, €. e, 9. T ofg, off. TH. W, Sl 3T, FHR
ATfeea A, 47 (2022) 5684.

29.  HZH TS QISR o oI Sia-eh ST ot S1em I fora ST
oy, e, T THY, SL3TR. ¥ AR T, ATEd
AT 97, 61 (2023).

30.  2®Pb o fehe 3= ISHT T ST TTHTY] HHEUT o U TS T IAd
wESh. afes, Tae, I8, . o, o ©f, sfareda, T g, . =tedl, o S hiee, AR et U
T, T Y e, & AT, St Satiif-amh 3l ua g
Wifcehl o off, EEWIc® "https:/doi.org/10.1016/j.physletb.2022.137262" 832 (2022)
137262.

31, IR H shifeR =g T, =er-fashd 1991 T RUITcHe-HHdT oS
TH. GH, T, %, 27, UM, ST, dfee, # 21, T, gHerar, oft. /e, U, o, S, o, =gl st
T I, Th i1 shied, T Uf shueL, A AT 7R < Hafifams
Tehsfiorer wrfteat €T, 106 (2022) 024316.
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32.

33.

34.

35.

36.

37.

38.

39.

AT F G qEEHS

Tote-TeeH ST FTeR § Soisil STl 3T gl
I TEEHTTHeReT FTETI & AT TEH (95), 516, TALS (2022)

T SH dTel Ak AeAforesh ATfe shY $2Tse Hifteshet uftad-siierar: sois) Steft ifafafer s
ek Hehdoh

T30, =S o7, <08 &, ot Y, v, firem, wd. foresi, of. ww. fo

T TRt TSt & HTfes Tfed (99), 518, T3 (2023)

TeV SASR HIehET 501 o AThIT AT S T U S ST ol Il T

foresta, foeeh; Tﬁ‘TIFT-‘of‘SUT; %, THT; TR, BT, IRTEIRI, TET; TR, HSHeh; TSiers,
STTET ST, Ok, Sfae

gfad, 9, 115 (2023)

sftfire e Famen § I==t Hifteshet geftartor feorf st eroriTgee STk gadr
</ ST, TITA-FOT, T, 3, =5 g, o, wH. forg

AT T it CEHTTHeReT TS 3T Jeh1TH, 40, 3TTEE. 006 (2023)

I sepTIETRAl o SeRiIw- et sffertor st wen wifder-afta ufeT
S ST TR U8 AT, 44, 44 (S 2023)

AGN 2 3R 0J 287 H TER0T-3a aiad-eiterdr

fsresi, foreeh, STSiTieh, ATgeheT; TTIUTC-01, 2, SHTS; 3, THAT; ST, Sheieh; feermT, U,
TS, Ufgard

TRIfRNTRe S, 951, 106 (2023)

ZTF TSeI0T T ST ohich Scisi 3T USA-Tia FTer shl SMTEe ATfteshel qiad-siierdr
. e, Mrarer-gpsor; Tfer Sireft, <iq &, dier o foar, f.3. Faia, 1 v, fig
I Qe HITHehet ATl ol Wik =T, 522, 5588 (2023).

I YaTE ST AT el 3hT SUANT Fleh HHSiiL T & S8l 11k o foTq Sera qorrett dorm s
T ifeat
T, g, o T, qTeR, . 31 3R T, e
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40.

AT F G qEEHS

fepsferet ftear =T, 106 (2022) 054612.

HOA forerar ATett |relt SRR OX U oS Uhgaa (Sl Seiell SITerd 8¢ U Hish fetfaesh
:IT&EB@RAD@home ERILCACRIERCIS]

T, g, . TS, T, aEEl, €Y. AR, TH. UTd, T, T, €. uE. wefo, €. &, Sifm, T
FHR, TH. TSI AR, Qe

MMNRAS 517 (2022) L86-L91.

TR ST H

41.

42.

43.

44,

45.

e &7 U gl TSR o BT WIS o6 fafeRaoT qaer oRoT H siEat Seii-SHr
iR NEEY
et weftar §

et 3R Sehmiiel aiT ¢ W =g TRt fereeh e |ral o folt wigeet S8 - FoTed e
oy
et Qe HTTHeRet ATl ol ATfdeh FemTd ()

X-FTHTL hT AT SATHRATTISAT H F0THH Ferehich =TT
et TEgHITHeRet AT ol Hifdeh gemTd

SCHH-TFIE THA-X IcHSi ohl TIST S ST 8 H <eThiT & hT HSTeld STTHH
T, AR, T, I, 1. SR, TH. U TgH-HIEIcTgd, T3S, TH, TS,

U, fear i, . ssey, Rmaa, v fafieesy

e Qe HITHehet ATl ol Hifdreh gemTd

TFITSH T3 3T 3oh JaRRUT sl T9SH & 1T bay 3R W SSITUUiHe Sel 6t Ifsia
STeERT ST Tfcrefietdr

Tt 51O, difara, 3 oY, Ieted, TS o, 919 377 U, 30ETd

. Wi, BT, THRARTH T

8.2 UEdeh SFEATA/AR T TR farehtadl ¥ TehtorT
T SITeshISHICTCE: e for # Hw0T 37 ST
#ft. . S AR AR, @, =le™

1.
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AT F G qEEHS

TS TETEH TR Famel std ST STTERT H, STeAr-3; 1t 58-82; wew . . feraifora, . wifa,
3.9, THTE] STR TUA. S, STRTHHT (Ioh) TSI STEUHSTA: 978-1-83916-422-4; 15 HLa 2023.

2. T e T Teh daTieh Icd shidicHeh Sgifeh grEehior
O %, |IY
"HehUTCH Bcel ShTITcHeh G Teh 5 THTafeh Sffshan fagia shi 3T, Eareeh; Qe forg, Si-faret
(2022), 3L 21, 419-442)

3. BoAt: AR, ST SR ST=IRIcHe YR SISl 9t
ERC AP IR
K, NISCAIR HTASATSIAR ST ST TRANE F1 9T AR T Tieh, 2023

4. ITFIT: HET ITTN oh 7T Ueh HHTIT Hid|
fopwT Het 3 Ay «Ad (2022)
arsfefthen <feam, 10 (2022), 12-14

5. J1-gsa Faferear 1 ST
w3 A"
age fardy, NISCAIR, HTHSATEAR, 9RA TR 60 (2023), 10

6. T 7T SIS el ek TaTI H AT Wiohd forcifora Iaeifi: Sfiearsel § Tner ST SR
forehl <. S8t 3TN T, TaTe
vaTef for <At qfeRT, RS =

7. I S T § ST S S artee | i
TE Sf. I SR T, S (ST IHETE, JUET) S ETied |, TS %, M8 (S HeX ATH YT dre,
THU, JUHT) o FeANT §, forg A3Tier TehreH, 2023.

TRV q&eh

1. STISTART o |1 5 Aiforehl T Toh AT3HT
TH. AR, I, . T, W 3R wy, w,
TR =’ et (2022).
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9. STTHTT ATATY, AFHEH/ETIET 3R oAt

SAfereh forsTT Thet

. STTeT Td. et

« STOT ferT fervme, WY g2 hicist i1t STIEH, WIS A i, Tet, HoTs o Teai 8 THT] fo SIgaem
o€ (sfemmerem)-dieg g aufia, e afeer e du, e, 76 g g 15 Rt 2022 1 Hied
Sftar: ferfererar # Thar W SRS Uoh ARl fos S o o foeTu ST foram

AT IS, SERITT H ST gl oh FeIq Toh TiTer SRl (SFFE) Ferarfm A1 S et - it T
IR 9T 11 STeRT 2023 T SATHE ST feam

« 11 ST 2023 1 ST Hiea STk THITEQRH T STt XV Franfies wa et s arie § 9mT
foram e wicrtfiraT & frorteren & @t foram

« 24 ST, 18 A TR 20 ST 2023 i ST sTwereitslt ok fferar Jeash s-amst # vt foram

+ T CRISPR TaTEe Shifel" - hl: leiet GUEshTX forsia, S SheT, shiead witd gr STriifsrd, 31 71 2022,
(TS

EUR-CRSIL)

- FAETEES 3R STEESHAfar fovmT, smgemsdt st 7 26 T3 2023 i "EAfSResd THFHR &war arel
TSIk (HoheH- 3T fSSTEHT AU W Ueh SARSA & o forq ST femam mam|

* 26 ST 2022 I TAA AT AT HUEST GRT AT 5eThE AT Hig] U A fowar @
EAPHIKIR: K- R RI

« T TIETEE ST 7-8 A 2022 T ST At s siten-orq Shfafar i1 args o form

U HITTRITR SATATST STATESIRE (EMBO) % TR SHafasT T gTgisiS e, greetent, SHH-T
7 7t foram 5-8 frdsr 2022.

« 27 THASR 2022 T NASI (5 <e)-HSs10H HIwh U, T3S ettt 3f ik |Tgest # s
foram

1. gt o

« 22 TS 2022 1 AT feranfaer forafaranmers SR AT Aeiel [EhR S 2Edl | "gHR FEH:
forTe BIfHf o S TR Ae forerm o8 Ue SATed o o ToTg st fera mam)

- feremamr foqm SiifiaTe dr ffer, sPrdie s T fom wfr @, wper e fom, ofie s
TTHTT, ShIAhIdT § 30 ATE 2023 ohl "SIUAT 9THT bl THEMAT: AU o foIT Sifreh fag" 9T Ush saned™ &
& fore smifa foram mm |

« GUET AT T, a4, TSI ERT 9 S 2023 T AT AEH HAHE AT H "SI hl THFAT:
TITTeATSIT FHR ST hT U o aiich shl TTIrd Shic 8" UX Ueh SARGIT o o foru AT fopam |
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« 4 9T 2023 =1 TH.3. HIHAT shictsT & Sid TN fTsh! fsmT & "gamT qiakor gHR Tfusi ees wias sl gufed
AT & FAUTGSHIY § TS T o Helsh" T AT 3 o feTg, AT fora |

« HETSZ o Tl BT b (I g8 3 "HTSshIsTTATSIT - 375 GEHSIer 3T BTehIeh Fewsiia” o A &g
AT foRam T

« 75 - TIATSUHIR TAHHT THITHTRM, 17-18 fawiart 2022 # eATed # Wit foram

- THaY forgforenerdr, Ioh 5T 3 ShiTset ATcaaia - HTHeTsT ST e § ST i, (22 Fefer-23 S[A) |

=1, Rrger g

+ 25 W3 2023 1 Ereft T o v v kg, HeE o sfead Svme SRR wEE SAcfETe (INJSO) FEim
TR TSI 91eY IS4 3T St Fi=nfirehl’ I s & o foru 3wt foram mem)

» 24 TeEIT 2022 T FEATd o feremT, et feraferamera & wea & v wfeer Ssier wefe gra
AT T fopforermers el fom samea # ' Ziasies der s 3 386 Te ATE .
ST o o fIu b feram mam|

« THIFSH AT shietsl (§578) H 'STRUTTATS Fehriieh o1 SUANT Tk UIeli oh hlet 3 TSI o g
Sttt et Sicrer o e o o fore ST foram T, fieft wrar wemer foerm g qesforaforaner
ST 23 FAaR 2022 1 ATAI STATETSEST H HAATe (@1 TTedsh, STAETgast § STefish! o SuInT &
T |

« AT 3 9T form: et IR i Ry g = BIseieiisee SIESTH o §ednT § 2-5 TS 2023,
TR 7 ARSI =1 Freeraiiioree SRTelt it & Jefe w

« HITS-TANRITAT-Whiee T Sfi: WIgshIs STsrat o forg ue) (difash) 20 fadsr 2022 1 qua-giug
HISSTUH (Hor5) H A2 UeheH! 3T HTSHST ST (SATRTeIE)-Hers =it SR SIS Hervd [ o A 9
FETATSIST I TSIIST O TS ST H

TrETate famm T

1. TUF &, Y

« 22 - 24 S, 2023 % SR A fornfarr forafarer § sfa i, garet SR s W
ToTeTer" Ot T TS ST == o3 H Hite Het HiSielT H H hiicsh [Haia” 0 U ST el
fe=m

« 18-22 fagar 2022 % 3R forgar $Wiege 3T et Tl # A g difers wee fhfsre gt
(SSPS-2022) T "&AaTS o AT W TTcd shl SHATLROT 3R T o= ueref yunfera it drsfeim ot ues smifa
e feam

« 22-24 THdsR 2022 T ST, Harg H AT Sgifcrsh T fos # SdaT i ot §si-2022 | T
SSTIeh T ot TegerdT |

* 4-6 TSI, 2022 T THSTRTH (S HET-TH, ST H ST TR T svehradt, Sredi sht 883t arfiieh
A T Teh STk T T T |
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« 7-11 B 2023 1 ST, Hoig § AT EIHE-2023 W SI0E-s3TRUATH HHITH H Teh ATk & 3!
STEEAT hl|

« 18-22 fawiar 2022 % IR forga $Eiege AT SIS, T # SRS Sieg Hifers T fhfome st
(SSPS - 2022) H Teh AT T ST T hll

EURCIC A C)

« A3 UheHT 3T WS (NASI), SATRIST R 4-6 fedsw 2022 1 SR g S fenfireht - amonferes
el ok feTq weh ATeas’ gt 924 itk & S ETEl # "HeAfem - Sfie 37 Sfie o feTT Tk 37 de” W
ST ARSI < o foa st fomam mam.

« 15 3TI 2023 T THTY] STl h21T THSA Ao 4, SRIENI, o8 | "TIq & Hiaw” o AR o7 & g
AT foRam e

« 3TeET; TSI o S7ehteHt (NASI), SETRIST 51 4-6 fewsrt 2022 =i fag i Srenfireht - amnfsies aftadHt
% foTu ueh ureem ot strnfSra 929 anfier o 37 Tet o siifaes fasm @i it sregetar

« STETET: TETATRS FISH 3TEH, HIEH UGS HId FHioiet, U3 o TealT § 4 7T 2023 (TEHE HIS) F & v
ToheHt ST TTEET, WA (18 =) T ST arfsies forehmer o o fergmr st sienfiveh o oy fergmy
feaw-2023 FrisEA|

« STEIET: 29 JTUA 2023 i TH(e FHITH g, STURMIHTT H TESTH G T AT Al @St o fore wwr fersbrer
& fore farem W s TR

2. diuek utfera

* 3-5 TR 2022 o R HTSHATETEHEHR ferea-eess § ST "STeLIhTEE HISES (JUHTH 2022) W 93t off
3" 7w foram|

* 3-5 FR 2022 % S HATSHTSTAZIR feadqid # ST |IgasT (UFS 2022) W 9dT ot g |
"Il ATSHY SR AR Iefies & Seth-2 fim ot ueh e o & fore srmifra foram mm

« 23 LA, 2023 i ATFEL, YeTHTH ST hl IS TN H BN BTEGISH 81+ ST Herd T AT
3 % for st femar mm)

2. . $few e

« ferfertor foreiT AT SRt o SFTSRINTT OT EL ST JHer, 22-26 3R 2022, ATEUSY qEIe,
T o erifrm s tesed T oo USAfAiie STeaa SR Hehl T o €1 37eh! qormT" T AW
Bl

T THTE TorsiT 37 At o1 STt forT: 6k o o U5 e o, Hissied A, 17 STagsr 2022.
« "Srenfirht fohrer o feTe Sfamel e e fose e & | W sga, Tan faaformer,
forRTTEToRH, 31 SHeRt 2023 W AR ST
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« GRURE FH o THR o SR qHie (CDTK-2023), 75 faeetl, 14-15 Hadt 2023 | "A1g(e st
% foT grufies gt fafencdr o foaenm § SA™ S5 W ST & o foru 3w fomam mm)

« "Edt o ST O U SIS fForfereedtar St s, urtufier fafercar @ siwefr drei 3R el qarei
TS HRIRIAT H AT 3 9 foTe ST fofa e, ey fergm s ofie Aifa e s, 78 i,
Had, 2023.

« NASI YL =T, TgEd SIS Hemrst AT fopaferemerar, A (RTMNU) SR 14 7= 2023 3T IWD
QAR &7 AT e Ure: T fosT STTeeT o |1 3 STfa" W sqRed o o foTq SAmwf foram |

« "GPx Hsha SR ATTi1eh: (Siae Sfafshamy, Teamsieawm SR T iafafémi o s o &
fore it feram mma, sy W fogm, shafasm o fafshear w 9d siqwrsdar actfem ariem, (Se-
2023), KAIST, SSI, afeqor shifta, 26-29 57 2023.

BT, FRST RaTe
« TS TGkl H "OLED H ST o foTu €1q qeh HATiTee # vty wifsr foreifora wfadif s 6wt o
ATIHH BEH " T W samea ™ 3 o fore st fomam mm|

2T, Heg Tt

« Y ThSHT ST TS 3T o 924 aTftieh ot H HiRgeh TEq(d, 4-6 sk 2022 NASI-EAeH, TR,
el T

« vaTef T forsi W’ 9aft 37eT: former /it (ISMC-2022) 7-10 fewier 2022 Uifer g 5, SURIHR,
T3 7 IR SRl

. e <irerdt

 04-06 STTE, 2022 1 H13 fopaferenery, Hers SR ST "ot 0 ST Srie: Thidhd 7R ST
SITRIOT" ATHeh AW T T o 1T T 2l STeaeraT |

« SRS, HicIS AT EH, WTEH TS HiAH, o3 10 3T 2022 H SHelel TR FHicrst AT % qed -
SIS IgTeH HHIE H SAfdfy =kl

RIUGIEACEIERS K]

« TIfoTd % 3faR & foTe YRt St wRd it TN Gem g, 9918 (25-27 FEeR, 2022) % 91
T 1 (STEfere Uig /) iemsT st foram

- WITSeh ST 3T SATHRS FHEH W Ush HRTAT 3 TFT H 91T fofaT, SeHvHe 8t BR foRifesa
HIEE, ST (5-16 TG, 2022), [FFHTH 39 759 SFHIGH o 6e¥ | Iva SHTUA foha T o]

« 28 ITTET 2022 Tl =TS o UG (o HEAH H SATSIE T G HEIcHd - SITg T3 dleh o STq
"TRC hT TTIOTC T forrera <t gieTeh” WR Ush SR o o fotu b femam mmam|

73



abPromgy
& Pe =
\o it afderg &
Z @

S T T we e wiferd s faawor 2022-2023 NEW INDIACTS

+ 1 Todar 2022 =1 iU % gfieE W e dedar SR § "W SR AR 9Rd § S o6 W T
ST (AT 7 o fote st faram mm|

« 391 et © AR ook % (CPDHE), Isiel-uareTerdt, fowett forafermmer gr 14 fods 2022 =t
TfoTe forar ox SaveArsty, forsduor S SIEEnTl W SR W SRS gHeEt agushe H sfduteerd sar,
HISYTR THE 3T ARfareh Gl T Hi~Tohe" T Ueh HTHPIA AT Tl S&d |

- Sfeam araTEd) B R 3w Rumfea, it Tenfieht geue U, == (25-27 6, 2022) % Jiieh
HITH (BTS151S HIZ) H 25 el 2022 3l A SIS ATdl "WT=i SR FERpi S S | ™.

+ 11 T 2022 T TR AT SeHE o STEEL T 2T JTTH STTHT hg, HoTs ST SRS "R T Tforefer
Torraa i sreTeR" Wek AT AT aTal|

« 15 fawsr 2022 1 SetRMe T BR Reifeshe drEas, siere (5-16 fawsr, 2022) # wiifss <Al 31K
ST ToEeH Tt HIRTTAT SR ST H "9 o T STdTd o F TURie" W Uk HAHEE ardil

T TTTOTCY e, 22 foeier 2022 o S8t o TRATS o1 STl RTehl S, shieT (SRL) SR TR "S=i
TG T S W Teh AT ST arat & 78|

« 3Tk G STHEL TE.ah, S (ST, JUET) o |1 6w F9 § HuTied Jedeh "I S Fifeed § Mo %
TRTIH o Haler H 13-15 SHERT, 2023 o S0 HIUTet |Tfec Ud hall Heledd § "= S arfee § i fo
T STHII SRefer| S fiehtor 14 STert 2023 st AT fofa T e

« 13 SIS 2023 S forT forarforermer o Tiora form & SRmfte iR & HITETer 3w ZEmiHee 3R
SATheTET GfTehe Y iqefietdr 9T Uk A B arail

ST, T TR

« 15-26 HE 2023 ok STSHIITH HTIshH "SaIersi 71T e & g5 H SietrsT 97 fo=m|

« FTFZST, 2022 § YA, 2023 ok TOTT FIH1 S, TEf e H 0o AT 2fret "Yer shersperd T A
T RIS fopam|

wiferen forsm wepet

Y. T, TN, 3Titear

« SIATSTHIR, HoI3 § SHHE @ IHTSTHIAR 83 § "Hgifash Wit wiifehl: sare foqm & frami as" @
SR o o forw s fopam mam|

2T @rftar a&

« "-H IR GREHSH, Re Zr H GRS " T8 Ueh AT I o oA AT fobarm T, goehefaren
Tt o SRi T SR gRter: JATE aTd ST SN (PRISM2022), (TS Hig) 22-23 fodsr,
2022.

 STTIT SCATY] STTET 6, Helg # 18-21 S, 2023 i it Faien fed (ICCQS-2023) T ST
AT "HT-HEIEH TR Gehedet, Re6Zr H Yuuehe a2 (odl" T Ueh SATA™ o o [eTg HATHEIA foram |
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T H 2-4 TR 2023 T GRS o fther # =T SAR-agTa Tt aRiErd TR o Twra TR Him i
3l T T SEESie Faied AT, T S TR (DQMMA2023) W T TG o o fo1g ATHb
[ERIRIRIT

« AW qeTed Hieid, HICHEE-IOr 8-10 AT, 2023 H "gUehHSaE HI Hlel+eh H=Tcish TN o
TR T oY ST o T STRfiTen Stter ok Ue Samea o ok o st foram mm

- 18-21 SHAY 2023 o Sfte WIHT THIY] ATHAH 5, Hog H hirciad Faied fawen (10CQS-2023) W
AT TFe | 9T foram)

« 2-4 et 2023 o Sft<l e H SrIerie aeien |, fofRrlt S SR (DQMMA2023) T ST H 9IT
foram

« 8-10 W, 2023 o sfi=r TR varef shiverdl, HICHEST-qo1 # AT foram|

« SR At Ot SRTI for STarsdi e iHEret ad SR STIET (PRISM2022), 22-23 fédet
2022 (AT HqTS))

* 31 IFFE H 4 TefaL 2022 Toh T FAYA FTHM o6 (SAETHIAN) H Tl S G076 TIT Iesien o
T O S (CACEE-2022) H AT foTa, Ueh 951 shi 3TErefdl ohl 371 IReed] sht HearishT foha]

« 17-18 fe@eR 2022 =l HATECHR & TN ASHHH @ ISTEUHIR TFie T AT foram|

« = . B =ie THT A 18-22 fawiart 2022 i sfeTg-Ti=h # e grr A 669 Siug Hifirs ®e
T ISR (SSPS)  "Siag el o SHRUT $eisSISTSIIC Sfcd STTHTNG SATASS! H e i Hiers T
it Tthe TehTeT ScEsi " iR & T TSt S fora]

1. TIET T

« FEITeH STRRTehT ST Tt SATTAN o6 foTQ TEITe e fHaror & foehféa uehdt fortedt SR

forere AT oA ST 2T T

T T o ATe @ SO ST, NASI (a8 2weX) K CEBS (3) 51 6 &9 & SR, 27
e 2022.

« g o1 feror foreh R wenet foreeet grame § ArgeioH- Rl & Uenet BIEH Scasid

forereh AT T, A& ST, T, GrEaTe, T, I, o] TITe 3T, 3 I T

ST HfHeheT ArTEel-HaTs =, HSNC foraforrmera siR forfireie e shicist (s 1 #hicts) §sr, 24-25
ar, 2023.

« AT el & Tehel SR aTet e 1S o T YehlviA i S, Tedt S, off.oh. Y, . T,
IR 2023 T ST GHTH, STSATSTEHT ST, 05-08 TS, 2023.

« SATEATSEN TN, A | 1-4 fgaw 2022 =1 WA 9188 2022 W URSI-&6T T | "feer foreeet srms
HI el AHIIT-STHTRA FolieH Ieasieh" T AT o o forq SAwfr fopa am

« DST-STUTI, sifaeht fanm, wor, ww. siter fagfoamer, yra & 23-27 9de), 2022 1 gerd tfieterom
TR TR heTet forehfer s o for wfireror srefshe & veprel-strefed wmiR % T o wRicfEE
TAFIRR " UL AT 2 o oI st fopam wam)
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HIAET BT FGT e

« GHTST o6 AT o frq el 3t sarerTiie forsi | arem 37 S1gee, sft.s. forgeit shicist (o), NASI-
MC, 15 S[eT$ 2023 H "JF1Ih I SR STTAN o [T SRHS" T ARSI 3 o 7T HATHEA fofarm 7|

EUR RN EE T

« 13-15 S[TE 2013 % ot T 99 g, IRATT @iiet ifeh! S%™, e, TErd WRd 194101 | AR
TATSHT TR (CPS) TR HHEH H "eISR-EaTTord foferr gama Sei caror H TSR TRafRidT o U samed
& o foTe, AP feram mm.
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10. ST T2ATT

SAfereh forsTT Thet

. STTeT Td. et

o THEL Ty Foraifier (wRATo] SfR SAmorfae sitfaeht fomT, AftTer foraformerr) weiter S i W
TYFZIEh I ek RS W

« S ket gRreRTaT (et SR diee, Regsrete) @it <. sriaet efiet (e, saf) = gl g
Ferter/ fafcrer deet Uor  uferTseie fohd o Hed i hireied | 10Tk 3 §iemTeeh gy st
et giEISHT W 7R fora shrn-sum sufs g1

« 1. g1 2T (DST-INSPIRE ok, Harg faaforermer, Stenitfaehl fonm) riergfi, Bel-xL 31K forg o |y
el i FRamaTy & uTey | T o Ueh wTferd STryreRat Sftdes qiEisHT W

- 1. Frser =T (Jum-Siug wigsiud) REfEm ST Yenfined & FRme SIX1 R SGEL % gty &
ST 3fNeR arett aRESHT W

« ST, Tt i e (SUATEY) Chlamydomonas reinhardtir % Tl | Ziafe e it ‘{&IEF[ Eal
THEAT 3R FTett TRESHT I |

1. 7 e

« 2f. .. WS (et e AT wetra faferter S shifirert 9" W

« TR &Y T3 (HeeqR foraferamerar) "grr-sidia 37d:foma o strorforss miaefier femeree steaa w
« 2f. ToEg! T (R gfatier, w9) AT AT ga foaRer yoret w

=1, ot uer, fafr

« <. ST T (ST, Horé) T "SI AT TR HshHT 3 Raeiros frdieiet sTogeies oed o 37
I eI Tthen aman”

- <. gfeu frelRi (qua-dieg digsiuy) aeifem i 3 FRT I difent 6 shame st
U 8T bl TIY T

- 3. e R (S, . a8, Wi foraferaera) "=sh di GMP 3 HRA HRAT STeRIeeh i fesie i &
3. 7Y AT (JUA-SCE HETH) T IR GEAITGH ST 1S o &9 | 02l R faeat Aot shi
& S T

« TR I%0Te 9o (NIRRH) 3T 1. 3fer awm (Tmsersdt-shh)
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2. Rrgoram
« 3. Sifeher wE. TeueT (FuA-Siug digeiu) "del-TTseh Seh § TTiHel S Tiee hi Te=" o
« . Y I (- AT et # wREf foee Tt n e 1 et AR o ST sh @it

AT TR Whet

2T, TR 3mraTe

- 1. Fftar ST (JUA-EIE Higsiud) "OLED o fmior o

« S, %, 3TR.TH. S5 (SHUSATCHT, Herg) ST, wsfia =rent (ifereht form, Harg ferarferermeran agifeer morm
|

« 1. foreasiia 7= 3 7. Teiie oY (TSI "SHeidss ook WaiEehd W)

2t AfemTeT Tt
« 1. RINST Mg (TSR -Tarerd) "l diefingsie iiRficrar W ST giEm % AMfieht &
ERICEAREEEIR

2. Stuek . UTfera
SRR TS ET (TH.TH. S SEIETL, ShIcTehldT) "STeghIes T Jth SR W

wrforefter forsT Thet
o uE. St
« 2. STEUE Hed, AT FSeh! "0 3 Feraide amg g fomer

ST W&ITAT AR

« 1. AT 7 SIS, SaleT STrTHT (V-5 e, STTETHSTS-hictehrdn), M. Rear Mgt (rfor fervm, ferea-
foerft, e S i Rt Afihiegd % p-clishel SedIfseH" W)

« SR |iHe oY (V- I, HATSTHATS-hictehrdT), ITe Meamt (feeet o1 quu-Siug Hissiuy) &
G/P % g ST o TEHItheA]"

« SRR 3T Tierett (ora forstmT, fored-ferh, TMie o) "t Afhiegd & WHTHS i 2rarstt o Fo
e

RURCACEIERS T

2T @rftar a&

« "SAforeh TAGITeR ST T S, TH. ST (JUA-SIUS HIgeud), <. Feasiia @rer (HTSHIe, Jerg), <1, ua.
e, (Sfesm, Fers))

« "GuEHE ARl T S, SATNAT Hehehrll (RTeha Ifaféidt) i <. forgmer (sfaatre)|
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2T, FHET wTTEd

« e Siferert fomme it mnfe Secw (anfiiamT forafammer, T0), AR W9 T a9 (R, Riwem,
TTe) "HIgshRERITUe - HohIEahifUeh TRHTY] SeaH HiSA|"

o e et o, forefier (K TH, Wishe ™, Tie), THER aad a8, Tha TeHehl, SeH, 7R, Usieh! ATSS!
e (FiST WA 2 et fdfefrme ot e, i, Seida) " ey aF e fog
fewaré ik T

« SIT. Gl ST, S (T8 THUTEY, SO T Hifdehl” o STfaem &= T

« S, ¥ . YT (37 for feramiew, shieferey) "oRATo] WeaT % wred & fagiar W

LA A

- 1. fsreieT o, amed (SSPL feeeth) "uehet fopteet srame &t fasiwar oy

« S, T, JUETITE (NPL feeett) "ereme § NV g § Tohdl $I2H Seasi]"
ST ST, TXd, TRt et ST ohT HogwuT 37T AR ST

ST N7 IRl

o TTHER i fereh siiel (e formT, rsetrgdl-oft) "dier oReet 3 uifdenet-33-8e Hisfi” W

« TRER Sft, Teffs R (ISTSURSTR, Hors) "I 3G S T o | AI-Aehe TR i-uew & faferror
EESSREIECAEE RNl
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11. 9T €9 & for aifea srgete aftEie

T AR T T Terrareror Tt arater T (INR)
NILED
SATereh 1T Thet
o e . | et fafdert | SEfid-ura 3 e 08.02.2023 1,31,88,320/-
SRl fewptemn ¥ | faw sem e
Teifera FiGics 07.08.2027
EatrEa:) £l
Faftad shEl-EM
It wiesnifis
farsgmor
wticieh oI ket
g diffar o | afEed g s | e 3R 01.03.2022 43,49,764/-
(draTTs) R ST % | SAffeT srEae Gl
TADF  Teniia | i€ (SERB) 28.02.2025
OLED 39T &
EENEEINSIC]
AT
TFZRh T
2. G=ET T aeft e | o 3R 14.03.2022 85,89,628/-
Falen et | geifrafar srgeum q
% foTT (PI) NV &5 | &€ (SERB) 13.03.2025
AT Thel
foree srms
S YT TSR | TR el ¥ | FAaiet fovm 01.10.2021 39,98,000/-
27 T YA Fleh g
TR AR SR 30.09.2024
I SRS Grai
<hl JTEIIA
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12. Higefied # 75 gl

Soa-fwured SefeT (HPC): E8IE il gHHiat
TUHT SATEYIHAT T G A & o grr & |
Hissfiee § U @yl HEied  Iea-twred
T (HPC) goran faaféa 1 15 81 39 e15fore
CPU/GPU faem # 16 CPU IS &, e A1 & 32
SIHET 3T TF GPU re 81 gfere o foq aredfersh |
FFERIAA WF CPU 3 GPU 3t Frew ¥ fw “
STV 30 0 T 2

T T THTET: Teh UNTRIE 6545 LC/Q-TOF S| Tt DPR UREISHT 3T Fef-aH HeTereh STahtuT
®, ’& 2023 & @it T3 oM 7Y e T 3 fHehe Uk THitd FHH 2| I8 SeH W (e
foet) Teh ST fen FeTgUTet <TSH-S1-HeATSE (Q-TOF) SoHI TFKIHICT & S Feel Rstfeer Hrel Tergigt
(HRMS) 3R 3=a-fsicay™ de0 o1& Sagidt (HRTMS/MS) 31 &t femfed st 21 7 gam i @i,
il qerTee Shfesiified Sit Heraaiiie STTaam, ST8uer e g % foe a3 fam w ufegga
ST BN HTsi-eh ATt hl TTEHAT T IR il Tg=r= § ST B
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STCETRE I TSR [EehRTUT o 7T ATreTs TATioa shiT: 31 STogIhled ool SIS, 3ToIfd FeAiiee
HUFASSHA TFHI SR AT 9T (350 - 600 nm) HR FASA (370 - 1000 THTH) ST &Ff01eh SERI0T
TergIHiet <t ST O € ol 81 A Targieiet S1el gt qte W el & S AT 100 fs o T Nsliege &
T &7fOTeR TR ST WISk FoTehet TTicrefietar shi FenTS ot H Tt 8| STeghie st Tt e s Hifteeha
T 379 & THT 2, ST SR oh T Hicearey TtaT 7R emiia foram T 21 Tz et 316 $6eh YavH i
TEIRT0T T TET R

THz spectrometer

TheTL STEehISTH: TR STEhISSH (CD) Toh NIRFRITC TagEhITUsh qehei1eh & SIT FaTeH FiTreh! b1 STANT T
o € AN & foh 8l SIS b1 foei e S el e T3l e SITHT ST STRUAT S —=foeteh TS, et
3 Toramatt qe aftorTHt TTfaehir aitad o S H STHRRT Johe i o 17T, T gaahd SehrsT o 3T
AU T ST & & FaRTq 2l CD T ITART FHTEfeshet IanT § foat ga fieht 1 3aar 31
TR o6 STehet i o forq, foharm STTerT &, aTfeh 21 GiTEret foharm ST ek foh of Farmeren Strerzreharadl ! qu i
& %t TetTeht, CD T I SemTeaeh Sief T, Tere o, wraiehieitstt 31T wared forsm # Sgsrivi o
1Y T T T @, S ST h U foReqa Siaet o Foret 7ot A Semrensh famisredl # qeaam
AT JEH HLdT 2

TR STShIESH (CD) Tagaiferiet
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femiforaer et e femifinre HHT SR (DSC) T e fsguT Suao @ St forett Tt
ST STERNYA AT ST AT T3 HOHT St shl €Y STie AT & R A8 AR qTaHH H SAR-AGTE T SATHT
AT 2 SN 3HH 5[ UHISRHATHE JHiet Je &l 81 DSC Sia 10psAl & faw AH, T, 3R AC, S|
oTSTEMTIE HTUEET 1 HI9AT 31 DSC WM, foreteh Tfire, stersge 3R fafte i s feorar & an &
STHERRT Y& AT 81 DSC o T T3l & Jeaish o fo1g T ga et & +ff ST €

! T
Ceme— «

AT FaTehTa ST (NMR): T bl 3@ (NMR) SHEHT 90T e & SAaE
TR b &l o e i o foTg U Tagiehidt aohieh 2l 400 MHz (3, faetsis) #1 NMR
Tagiet g & & TEmeh o whe, digeiue § geherargesh FTia foRam T /1 0 C § 100 C & fog
TR QTYHT o |TeF Ueh SgTTehia $1Ta Sl 'H,C, N, B, F, *'P, Se 3T1f wfet %2 iyt & forg
TfeAd I H=gaTet T ST feTr €ve 81 sIg-9TTy] 1D SR o &1 I 39 1D TarT (DEPT 135p,
DEPT 90, APT) 3R 2D (COSY, TOCSY, NOESY, HSQC, DOSY, ROESY) ST +ft & &ehaT 21 NMR
o o1 ST A H Higeew ST e foraformer o &% STHe wHEi g1 foram 5 T 2
Y R

Tt forT e, Wigsfied o T1fUd 400 MHz NMR (T0) 371 Ushdd fsheeet XRD (3T9)
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Uehe Tehteet Term-Y faradaaTd: Uahal-forted T faada (XRD) Ush TR-fommererit fasuomenss qeier &
ST T fs3wor & o1 I et 2 o foreeet dtemT wTe i o fore samenfi ofit uftsshd fopam St 21
T faradmTdt (Xta Lab PRO 11, Rigaku), e Mo 3R Cu & &, Temafer g wha, digefg &
HHAATYEIoh T TR TTT 1 H ATIHT 0 ST STH S o ToTq 3UR0T RIS (CrysAlis™©) & gafssia
B T gl & e e et warelt b sTiafter STl o o # foreqa STHeRRY SaT st 2, o genrs sifsreht
HTATH, S-S, SEF-2hI0T TS A 5 XRD Gl T ITANT FHlsl{1eh, SFhTal(-1eh, HTHITR Fhicl
T wohet foreeet o foTe Forarm 1T wohelT 81 $6eh STCTTAT SHeRT SUANT S T o forg, +ff fopam ST &eat 2
XRD GfereiT 1 37T aia & egefiew 31 gors fraforermer & 8 stee gt g foe s T 2

SeTd T Torad=mTdT: Teet T foad=mrdt (frftweiad 600C, ToTTeh) wsherdrgeier Eemua feram |
59 gl o1 I foeeelta <o gge, /A i, Sfawrd (%) S, free SR 3t aAE, et
erefiet e 3R STk ST et s o folu foram ST wrerdT 21 8R! SUINT hed dTIHT 9T q3et 31T
At feheH o T o o foram ST wea 2

TS IFANH 2 : THTAT [oIT Thet H Ueh STcfeish Hoigeiiel Sagiae i (FLS 1000, TR, 735) T
fopaT T 21 SHeRT SUANT foreta o STY-|1Y UISSL o FHAT # TTifi 3 HTeifh ST ot 7roe o for fepam st
AT 8| TR H JASHT AT & T T 450 W Xe T, 60 W FAI 4T 8, InGaAs T 3TN NIR fedaet &
T R ST 21 Ieast HHT 250 1550 nm T 81 TREd- 1T a8 (0-80 C) 3T 77K U Ichsi TEIIT
ToaT ST Tt 21 S8 ST, ITRLOT T SHRART THLETH SaTehTer 50 Tohe & 3721k T o for fefarm 1T weat
1 38 TR T SRANT Higefud o forfire Srete weh gr fope s et 2

TH SRIHERTE, FTIR, UV forst wuerg Hiex: Tamfeh e Shet § 6 sl (GC 2030, Rres]), FTIR
(IR $HY) 3T SHEM0T ST (2002 i, RIas]) i Glorard +ft 81 FTIR %7 3T KBR fthed st sArerwashar
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o TorT TTSST S et &0 8 AT o ToTu fora ST wehdl 81 UV forst Sagiie 1 ST aiet 3R 319 FT
T 190-1500 nm 31 I7 # fofa ST Hehelt

HTZshIae ATSHT T ek areg freror: fimer freedt smmie (SCD) i @e3fta i & foI ue argshiag
TATSHT e A fH&aer (MPCVD) deieh fashfad =it 8 81 MPCVD, SHishedet I g g foeen
ST TGS St S farfiret Suehtuit sht it e ot gferen i e 2

(T) TefishedeT U (7N Y[EdT) T ATe AT, (o) e SHLe (5.5N &) SR (¢T) ATgshiod wrsa
T AT TS (2.45 GHz, 6 kW) (JUH-SITS HSsTTH H S e glerd qeser shi SIiTeTr hie
& e  forenfba il TE)|

85



L-Promgy
& mp% o
\o Tfues Tfdae &
z @

S T T we e wiferd s faawor 2022-2023 NEW INDIACTS

13. Higa0H TEasherd

S TCH TRIehIeRT T SIUE TRAT 185 a1 Hie & 371 g vl W fbord 21 g Sfier fors, Tama forgm, Tifora,
fcefl, geaft ST waiereT foqm, et foqe onfe o Hexl qwaent 3R WTeaqsdeh! 1 U 694 98 @
TTSAYEAehT o STCTAT, FHH Hifeed 3R THIRT TEAohi 1 Ueh ST 60g 2

TEAHIC § e &9 € o Tk ST & Sit gfamat fos # Areet fRyafor srisen # o i &)
TEAeICT 63 TTAehT3Tl ohl vl Tl TIdT & ST ETHTRT <l o SIS 3TehTa [Heh AT STTHET T o erll & Heiferd
) qEaent 3R ThIERTSY B IR, S ST § T ST & 371 STTavaIehal UeH T TedehTerd Hee 1 9
T SRT R SITT 21 36k STTE, B8 Heash aTel el SUCTed HUIE 7T &, ST el T eI e T AT
Ao TRTEAT bl TS A ST TETohIery Aa i ATSHTS Uad & i shi STgAfd ad 8 Teaehier
T: 9.00 51 & T 10.00 1 7ok Gt Tt ol |t Tt o6 o o pfeat o S v g8 10.00 o151 & 31|
6.30 31 T 2

« T GHT H 50 YA o H1 ATATTHICTT U3 | » TR (STIHT, ST, FeflTehor 37T SATEw)
& - J9-SATICHT (SgHe TaE)

« Tt ot « 50T U HIeren et Gierem

« $-HETYA TE o foTg shegex « ST O T&l TPt

» STE-Gpré ke ferdh » S TEAHIT 01 e

« SR AR o

« SR A

HTSSTE qEehTer HETe AT S SATRehIer 0 Hara! o e {ers foraforrmery qeasher (Hfer
), ST TEahTerd 3T TATTHHR [EAhTeTd o AT HSfeld Heie ST 1T ol Hssed Tedehied |
forfrer anf 2022-2023 % A FAfaRad €-darert i e <

o TR ket THETET (ACS)

- JTafE fhiSTeher TR (APS)

« ST $EIegE AT i (AIP)

« Wifcrehl T (IOP)

« JSTOR

« QUHTEHE
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14. @mitet

HTSe U HTEER 1 Q19 2:30 1 HOIET T SATAISH LT 2, fora Sfafed ahreit, qMeskatatt, Seh 3T
= RISl ST STeTalieh i< o forsRll shl S foRaT STt 81 3 SIS forml o STEH-Se i agraT o
I HiSsley THET o ¥fiew siifgeh == i SGraT o o [o7g He o &9 § il ! 8] ik a9 2022-2023
o S ST SE 6l Tt 36 T &

1.

M I Uk -G Higd
1. T ST, STTETEET T, 23 3T, 2022.

femrera w1 s streRdur: feead, Yo oK o faferam =g & fomm
. forerr fife, Ju-<ieg Higeiud, STt o1 31 Heledd SaRed™, 25 ST, 2022.

cifoer wfehe 3 fmfor s o gerror wefie o fore 0 ferfcT
2. = =R, Tfsent foraferaera, 30 s, 2022.

Mfeh! 3 WA o T

. forsrr fie, Jum-Sivg Hissfium, Faier-13 i Fifoe-19 T AheTs W Scare adfsrar”, 13 foder,
2022.

2. STSfI FAT wiEdt, ST, T foqw =amem, 19 fdsr, 2022.

eft et Sigfereer shi e foe=or. Sreeh, TTet 3 it
1. TR <R, SIS FHR, 20 Rds, 2022.

NASI (o7 =12t -Hi3s T8 €3h §HA, Siamat fos o Aream & Srenfifera s st e, 27 fodsr,
2022

S @ A Te {11 eh: TEst qedehiet shl Hifdeht
. ek TTHT, SISATSUHSTR, 24 S, 2023

AfoT Aerforfay: uen o) < arfvfsran
T, HEATISTeRTE 13T, JTEATSe! siiFl, 31 ST, 2023.
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10. ST TR AT AT TR GUTHTCIRITR STk HHTHSHT T faehrd
. 3 ST, SiTeATseieed forgforermer, fomama=m, 07 wa, 2023.

11. EJ5UE, STohTUS: Too HYS ohi SFdiier Tist
S, A 37T, TR T S B T, HaTs, 21 BLe, 2023.

12. S 3R A1 gRT GawATcTsht STaT, S 3 TTfcRiterar 1 forf-rre
. Forerer SE, Uit R SEege SR se faaformer, fagsiels, 21 7, 2023.

13. 22t AR S SToht SeURegeFer ohl ATEH T8 giar
o ST, 2, ST Het B e U USehe 39 |13E U SIS, 28 Wi, 2023.
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15. HTIHA

STITE T ST HEIeHS AT o {10 103 STTgehii-eh THTE: TR HATCTd  STTSITE 1 3T9d Heledd 5
% foTT ufar =0t ek fom | (22-28 7R, 2022) oo 21 "Eivg sgenifies e i ittt & s,
wgefiew 3 fafir smeisha Siit wectt & wfsha &9 & 9T forem Jun-Sieg dhésfiee 3 Scameys dug ST
TuTE T R e niafafer s e o

37 01: TRaT RTFRR ot Araies =T 3 I 3 o9 W1 ST (@IHETR, 22 ST 2022)

ThaT OTfor: Jum-2ig Hissiuy = Sfa s=, Trae afsiewa Rl 3R fferea SRt o S whe
o HETe ol TEHHT | Toh AT shi TR T bl gLt o For, Wgafied + HIFa, 22 ST 2022 %l g 9:00
S I 5:00 &S qoh U A 505, S wfSrer, qariret, JuA-Sieg Higshes 7 wwharm Rfor 1 s form
|

T9 FHRIHH I TS S o [ SEeh STEIATA o T I 13 1 STHEI [ohaT T, STet
STAT SN TR  ToT Y The™ (o3| TheT fRTfek 3 shTehl & 3Tehfyd fohar, s STt o w2 gew
e et 49 ST  AlRT &9 & 36 = % | T e

g \WX)

&7 01: Them futfor, |meR 22 37 2022

AT TAT SR AN o AT W ARG THEM RTGRK o ST, HSsTg § AHa, 22 STTES 2022 3
AT 2.00 ¥ 5.00 I T M T 14, W, wo.uq. ot & § "ok a3 an & am v w o
ST 1 +ft STRirST foram| <. A, svreR, Tafercan wamesr, digsfew, gft st s, safafecas
 ATTGe T W AT o @) gt St avmie, T wibs AT e 3 Aiees aE U & O FS
T HETST T G FohaT| W5 shT IeTd HIHIHeh shedToT oh Hecd S IS shi W L H AT oh FehRIcHe THIT
o T H SRl 4aT AT o)

Tl THITR, JUH-S1TS HiSeud H STUS HAT3hiTeh HTE ohl 3T T Thel Tha™ fRITo ST A
TS S AN R G ek AT o §1 §S| 3 T = AT STFHET 2l HTeT hi seta fodm ST
ST 2T 310 ST S ATfbes Tameest ST sl STefiehar o o forg sieatfea feram)
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e S y i
& 2022

&7 01: AT =T 3T AT & A9 W AR, AR, 22

o 02: u=far < Trge Aot iR oo wet # wrfierdt (Wirerar, 23 SR 2022)
o Y ST AT § WRIERT: TS STEehiHeh TuTE o ST, Tafd o fean e, 75 fooeft @ fed 3%
Sfea, §13 e 1700 forwft shi 00 o T BT ok TG 1T sh STTRITSH fohalm| eigefiag o fareh S, ofleh. S
23 ST 2022 i ea AT 3T, Horg § 56 Frisha H Hisha &9 § 90T foram|
Torore wmrs: <ieg st aHTe % i A g s 3 fore, digehug o uen oty st 6 st fora
TTT| STERTTEET YT o et o ST oo form o wm. T Ty = sk sirepert fofaret s o
HITAIT, 23 ST 2022 T 29T 2:30 ST TET < o foaw st foram wam om et amat s farser e oo
=1 Tk -2 Hee"

w1 ETshore Aie H streifoa foram mam e, fored sitfoen iR aferer T Sufturfa ot st o
TehTT TeE, MereRaiel S ST o 36 hrishH H Wisha & § Wi foram, Stk =r=itatt § wit foram 3 aen
T s St forerograr & Sfagfs wmw i

&7 02: forry S, Hretay, 23 e 2022
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T3 03: "o S TarsaT Sitieh ATt AT AR H deT g HHRT (HTEAT, 24 ST, 2022)

. FHITSTA & o ARTERI H, HSeTe A58 Fiel o Hawl § 24 30T 2022 i AT 2:00 3 § ] 5:30 1
ok "o ST TdsdT I Ueh TR eh hi-ishA o1 TS forar fsreer i Wi 9 39 SRl T e
SARTIR STt ¥ forferer gy SR EHTETRIT % A W YRR STotd §C s STR T o Siadsier 1 aar
T Tl

TEEAT WIT: SMTH Shl &SI Tk T It =l o |1 s, oraw eigsfed o wiisd ahr smfier o, o <8, e
el 3t 7. wamTar TR & ary-any o i Safore, . fafgar 3w, demsuwer i <. sfisha
TSR, TSI STl I &) ==t fo | T 3 A for=mi st setan 3+ & forg farferer gfgspion 1
I S o TEed 9 hisd offl 99T o Tewt 3 Jrardt 3R faereTferpr SHT ot e &6t Y streavaehdT @
ST fern, 7rg Wi g foh B Suctfourar 3 ARl g Talt 8 i o AfSid g8 8 Sl e Tt 1T 9| 36 A
¥, forsrwriererr wTe AT et fafarerar i gHmafITaT A serer o % Ui e AT ey, e satwar ot
AT, foreretin safthar IR AN ACTHEIH S8 BIRIT W & dTct §Hel o g T S7aa gifed
Gl

TER ART: It =l o6 o1, WSefieg S "efieredt sh drdt 3fieh & w1 st bt ueh e S&qd sl
arat # fo o &5 § gHehTel YR Aieeredl & TeT sl S A== T ST S, 9ye SrHHTeF, €. Afefd
T, 2. ST ST TR gHRY wrTi S, Sifehet fegst St el s wrm weRe R mm gt gt fiw
ST ST TH o, STeifeh GO Qeshit S3eh &9 9 2t ST AR 37 ot snifeey Brotdt =it wam fopam
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CHEE R IREET

g TormTer: 71T o T Tt H SIher Sxfoia T ST foT 4 e o % Tee]" T U STHTEl ardl 851 36
3Tt + -3 ek TTeRhixd TieE § et Ty fes fom ot aftia formarst, fomiy w7 & saeht awqfs
ThTcT Tk Aok ek oh ferehTel | TGS Y&t il "foiT 3T Trdsar srishd = forg i e 37k wrerar
% TTY 3G AN T T L A o [oTT Uk FHaeleh o & &9 7 1 foram s6 aumafymar ot sireer =t
Q1A fa, IeAE=1 AT oh TS hl TR fohaT 3T AT deh shl TREdeRRT Tk 9T ThTIT STeT|

o 04: Ttrer T e g forore sameam (Team, 25 oFr 2022)
SITE HATSHIH e THRIE 6 SFeia, Higsed § Sher forsr e o ueh fomiy samea i s foa, St
e §f HBCSE ¥ 9 31T oA # Jum-giug Hissliey # foferfé ditkem 8| fenrers s smaq sTrehior: fage,
Tt 37t T faforam S & fomme fides arel samea &1 Seva aefent i feurer & § foorerer siagfy & amy
Tife ST o

SR TEAN, 25 3TTES 2022 1 g1 K EM3lore i # it fopar man, fored saferra o1k
HAT ST VIR shT SAFATT foret| ST 80 BT STR Hehld FeEd 36 TAISH H Hisha &9 § MHA g
SR o S, Tohe forsrr g = e o Tormft STrerur S7R Hece T TehRT STeld T 319 e I 3R
FTAT T BT ohaT| I8 Heeraler, ot S o farforem Siiwer Sieft it e o s 1 forem i mews
TS shi S TSI fewTer siaet @ S fod gU STTert 7R el i IS fohaT| SRfent + Samea i sigd
GUEHT hl SR EA o6 o713 Uk Sfiaid == I& 51 F3 I DB 4 T T4 U, 36 S focr=ed Hd1g STHd
AT ST A9 T SR &)

93



N.EV;I“INDIA.??:S
HIAEN FT FGT TEHS

& 05: |TEH U T (IFFAR, 26 STTE 2022)
Hgsfum 7 26 3T, 2022 I TS T3HIh e o 600 o T T Teh STehNeh [ 719 S T SRASH fham)
T HTASHH T e Thall SN DTSl T g H GIETST 3T ATeTeh URTHRIT HT T TR i SFTEL TS HLT
) AT AT S T 9T o o ToTe 318t ST AT o o3 Thal ST hicisit ot SO fohaT | tfersha wga
T T o o 3o 3R TIeet o HTEH § ST HaR foRaT 71| TROTHEEY, IR Shall 31 318 hiers
w1 A fcifsher saeh ohT, SR et 550 BT g W 31T Shet! BT bl W01 - Forall TATRITeTsit shi A1
R S T, TSR 38 eligeTed o STreford farferer IRieh SRR ST ST bl e sk Hishr e et
AR, off wEe. SR w.uEE. fefimt 1 uers U ) Ficis & BET @l ARy & § S fO9e S 6 e
STARTRITETS, TS 751 AT o SR, e Thell BT A T6 37 diuadt wRiEmT & R S § & o
SFeh! TSI shi U st o foTT, 37 Sfrgfe AR STHeRi JaT o o folq ek wie o SidlTe &l STritfSia foharr
| 3k ST, Egstue o e 3 el S o el Fid 5T Siedre 371 SRon & agqed forem wmem
ToRU) ST o AT ST Glore il G2 T o ToTe, ITehT I AT o6 S HIST S ARAT Ueres e |
39 HTsH hi BT, et 3R sAfirrasht & wenrrersh wfafsra firett, e stgva o st |qft soes
FIESeh STcAfereh TehICH T, ST ATEH S S o Scoh¥ TSI ST FoaTe 3ht getiar 2

\1'_7‘

Y s

& 06: rTeITEt o 75 T (AW, 27 SR 2022 GEE 11.00 I E IH 6.00 S 79F)

ST TS FeTel + "I ST STTSITET o 75 T o <1 § 75 IgH AT hISH: T 7 Ug A1ed SHI" A9 Th
SRS ShTIhH BT STIAISH foRalT| TETYICT ST Ha o 0 &5 H ST 56 Icad i Ie¥d 36 Heeaqot
HieT o Te h1 ATe hAT ST TS TE BT I HH o s shollcHeh 31T h ol e T 2

36 TR H o T, ST T.uEET. T 8 ScaTeqEes riiert Jwt ) fornft 4 fafs= sher wdt & arem
Y YT TEHATCHERT ohT Ye3H foham| STl 3 STerm, 19 37T T STt o1 U= shieh Stiad YT STeh
1ot T i1 et TR seek srfafn, 3 ST 3 Tiiel) ST sl Tufe hetl 3 379 H1STe T e fohaT,
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Staifer o= 7 ferarfoim it sfifard) & sroet Herd 1 waet form @t it SteraEd wfafska & s, wfaanfiEn
6T STETETOT AT S SATET 31 AT od 8, Icoh® et fesiTe iR Ichw ferafofit sharmhicr o g eeshm
e fohT TTQ) et ToreiTent, 6 skt = Higelud o BT ST Rrereni 1 fofare svem &t 1 Fetrenshs STfvsate
o T B TAAT hl TS T Scla AT oh [T Ueh 5 YT fora, Tored Iias i o sfier 1d 3T ST ehdl
T TeT 3T R

qUA-EI0E HISSTH ST 1587 TATIAT G JuA-Siug Hissed 1 15971 € feag 19 fadsw 2022 0
FuTeeT™ & T TR e AAf & 7 7 frustredt % fawme 2. sriia g Aedt i iemt saftufa 3
HTUHH h1 ITBT TS| 1. HIEdT  GRIehl o &1 IgHe A | id g¢ "Fuget TA-=AfeAT fecae &1 uh
O] SR {oo T U Feeies sared™ foam Scod o SR qed SR S, Higd! g "HeIHEE
TFZIEhIT TATRITET" 3T 3T T, S A1k STTEET 3 FaTeR i 3TRT 9g H JUA-S1T8 Higefieg & fag
Te HEa Ul HieT T Teer 8

TATOAT fdare HHTIE o SiaTid, JuA-Sieg Higeliug = 370 Heaas Faxi o are ST hl fafi= anri
3R ggeh! o HTEAH § HI=IAT &1 STR qnia foram Ifafsa . w. wa. font uash, 5-aifa uehishd T.uge. &
T S o 2T9E T TG TR STt § ST el uash, I oy Iche -3 Yer o6 foTu Ueh Al ST i
& foRaT ST 2, STEH 9% 10,000/- T e TERR THRT +ff I 81 A [EapR A ST b Y& fohT Tl
2. iET SR 3 TUEhT Ue Uaeh forarfeiat 3Tera 3ok ST =Ter o e foret 72l weeh foraor it Sfeaifiad e

Frer ot a
et 8 (2014-2019 =) off TftTet Tieht (WTiferehr) ot T T (O for)
FATT 9 (2015-2020 =) gt gy i (s fomm) « ff v SrTE T (i)
ot =T Smee (Hfersh)

FMeT 10 (2016-2021 =) Gt et AR (S foqm) | 2ff Trger 7T (it
e 11 BINEE R Gt =g foreara

(2017-2022 s=) "SR R Gl e forame

W auT:
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ST, T, U, Tor TR saeaT: gUEw, 11 el 2023 i wria O, vh. oA, fo bt gadt qua fafyr o suere
e foRIY a7t SRS 6t 71E) 7wl gerg 11:00 St 9. T, T, o €t (e wsit14, sitew) §
AT FohaT T SSTEUHTR o THawTeh ST U =TTeR 36 STare WX SAffer areht o &9 & qer) e
TR o "forTererrr Hiet a4 et Seiehiq o BT ST foehTe 1 Saaieh" IuF 8 Tk JHads®
ST el ITehT Tfel 36 I~ (AT ST ahTd o STRANT o HTEAH & Ve U Soor@H 1 STTHu™ TR @rstt
TR S 21 39 FRIsHH T Eigeied 9rer ol U Tiafsa franfag ofit E n o forg Srom & fedma
1. T, . ot o1 1e s 3T Argisifer S o e e foha| 59 ardt o AT W gHI 3R T o &
T 3k ANTGT ohl ATE AT ST ST T T TEHTT BT |

| I

uA-E0E HSTa % Ufer # Teeodr TRrEhdT: THI] e i (Seg) & o8 37 & STER, Ju-
2iug Higefiug 4 16-28 HE 2023 T "THwHdT TEATET Ugd W |ishT ®9 T 9T foaml 16 BE 2023
U -2 HSSTTH + TNER o HiqT Tt SIRTEehaT T e sl SIS foha| ATeiar, TefTe S gEiiHa
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HTEATSAT o A" sl W &t 3 IRet FHEdr 8 Yeikid fohe Te 9 saeh HAdieh, 39 Fertersh Tl i
TOrtfcre &9 & TR H T ST o ST T o 3 el SAfEd 3R it §9 8 SEesdl S| W@ &
TECE T HEAUl T 30 BT T g9 T o &9 § 1 L 2

FA TR, JUA-SIE WSS TE o Foad] TEaTST S o S Teh e SN e JTarendl sHH % g
3G AT TohU, Teresell oh Tgidl ohl STTell &7 § Sfgrel feam 371 gall <hl 38 e | H Hish &9 & AT & o
for e feram)

BETS Fa=oal o 7Q faore SIfeam (18 wea, 2023 & 26 W, 2023): JA-SICE Hgeud 7 18 Had,
2023 & 26 HLE, 2023 T ST o5 S Toh TR forRIY SRR =, St g wiser 3R et shi ate,
frartfEm 7R fver @ Hfed om 36 Tee i Ie3d TS il TRATCIS RO STt i geaateud 3R seafia
AT 21 38 AN § &ft Tt 3 ScaTeqesh Wik IRER! aRiis| ST ot qed foRvard; fosis stfm &
FHAT et 312 BIST b1 Te IS 6l TS| $HH 18 FIET bl HTAd™ AR (TS H L@ o (T8 &S fohall T11T)
TE AT &Y 294 IS T FRTOT o T Ferfeaet foarm T 31t 3 RPHeRIEe e o forg 3ferd shad 331g
Q| IS G 6 STATS, Tof¥eT STl ST 8T sIh R shTeTSii 2l Tiemsieh Tehat foham T ST 3ferd adieh
¥ froer mn, S8 v e 3 sttt dnfsa e | anrer fie it g stoe-31o Rt S
4 Teredl ST T o ToTu forT 11T SR wrereetar &) quet trget A Renret shl g b foriy STfie Jua-
2iug Hiselug i Torae ToTTelt 3T geTar TR TTaeiiciar sl SigiH | Teieh 9Tl 36 SRR § |ish §9 9 Wi
TR, TS + o GG ST STAGEAT Tk o1l ATTa0T i SETaT o o fo1q 7ot Sfciehga FafRid il

T TORTS STV YUH-SITE HISeTH = TeTera, ST &, SISHTeT & 3R Teehierd |fed Tt &t
T AT o T T SATTH Te FEHTS AT 1 TS foRaT| T8 T8 I, Forkis &9 & 18 wial, 2023
3 25 HEad, 2023 1 TS| THN THIIT STSHHITIT T2T%F ST Te AhT3 T RRIT bl TRemesh foham T,
e e &t ot o STR T AhTE Y12 g3| $7 T T O €1 hisd ohieh, JUH-SITS Eise e 1
e T BT, ¥reaehi ST FHATIET % 70 Uk T 37 @ STATaT Yo shiT 21 e wrg SR 3
T o it SedT T THY TFesdl HIehi bl SHIT Ta o {78 Ush STTaveeh 3T o &9 § 1Y fohan| Jua-
Siug HSHTH 39 Heca Ul H o GRemesh FHeaa o foTe STewshifiT TeT% o STl ol §eT T &, S
iR H it 26T 9SSR SR H AR <l
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HISUH BT FRT TaFehs ATeeh 1T 28 Ha, 2023 T HIESTE 6 FHell S HTIE Fotel = TEIIAT 3 TRET
4 Ueh HATHNh JHHS A1 T STRAISH ohaT| Johg H1eeh hT Bihd Lol SN §heh Hecd o oL H STHEehdl
TG oM TS A1 = ST TR FEH! ST THTERTEA! TET o |1 HheTaTqeish Ueh ATefsh dawr foarm i
1ol 2l THE HATT| IE 1 AN W TS A EHN TG H Tl o Heed hl IS T T Tsh HTEHH 1|
TS e & SRS ST e  wfigshiug o gr foru T srmelt ot &t denmr ofi T wewlt g
3fcafereh TTEHT =hT TS| TeFoea bl ST & H IFoh FHUUT S Ticielgell = goll =h1 HigsTue uie shi e
T T T Gk & T 9T o & fore i ferar 2

T foamm faam wmmiE 2023: T fogm foow aumie Teen, 28 Wed, 2023 1 quE-dieg wiikde
T AT T T o ik ShT JTESATT "I o S H" Tk T I =l o g, TSTaH S J91es 82
3. T o Sfar ST FTET T TeRIST STeT 1| T SIRed T JUH-SIUg HIgsud o fHawmeh Ol 3Tk, ocd |
feam| sae are, Ty fog foaw samear gan, fSrad e Admfeay Si =reTid : M SIewATsST g a6
ST AT ok ATHN T & 15| AT fsreeet frafomrer, I1ses fTed o S S Areha®
TH3TRTH ST T2 1T o1T| ST ST, AT, Aol = ferdiett STl 2l e | ieht i TMiciehl deh thed <3|
THgTa TR 3k SIFIAN 26l 3TTehvieh T H HIa D AT 2hl| $H ke | S, fRrerei AR He=miEt
T STk TS hT TS BT TEW i ST T 1. Y. T % Ieoha-1a ITe | IR B 1 T Schs
CENISCERERI
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forTe TR SATEaT: WA G Iqadl, 88 Ao et G 3 ZTeT TR g, Hes o 39 fewe 7
T, 12 U 2023 i " T T - At AT 1 w2 forea ot Uk fom iy Areisiiien s feam

STATTSE AT fEaw: 21 ST 2023 1 ST AT T Suicet e 1T | 9 FRIsRH H e Hae,
HHETNET SR BEI At Aford Arftar <t 11, fSreiq gt i aeie & antei= o Scgerdr & Gy fon
g AT fRrereh ot SRS 3 UH ANT ST HT TGT ohleh 1O for Tt |3 3h o shrierd ol et 9T
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HIAEN FT FGT TEHS

SEHRT HATET & foham ST weha 21 56 & | gt wfcrsArfiray & st 37 srew=re wee o, foredt ueh dshrreneh
ST T UTEI ohl SeTaT fireT|

THTEAT: FEh{deh I 2023: JTH-H( Hifersh [T Fohs ohs; oh S Fefsli - 8 8 11 et 2023 Teh HeH
o TP Icad THTAAT T SRS fohaT| Tt a1 o S-St shefshui oh o STRfard o sfi o qefimer o
et 7R fithew o sTmfo fBRg Y ) STH-R hrishn i SeTe Saarstt ttfeifem § strifsia forg e o
H-ES HTHsHH hl IESATA Ueh 3512 GHIIE § g, Foras efigsies o fawreh . e, e, 7eaet . S,
forered, SFehrafieh wTedl o S 5. U9 o, TS, USregr Hissiud, ST, Hes qrieet, S HIHe! o Hohrd G-I,
3T SO ST SRt ST <) 3 3ol H ST ohT STETeor TRiiart e 718 37K I 98e Thel |iford gl

SATE FeTaT: HISSTH o6 HTE FAS, FATHI,  § SR 9 ST hi LRI HH B H TE HEE AT o SIS
foram| rRIRTTETTat 3T 31T ShTishul ol Ueh 2Tt o HTEH ©, 36 AT TR, ST S FHHaTiE St ol fafae
HATCH SHTHsHHT H W T shT e & fohaT| 3 2hl o1 $TSa TSl |eTgel (JATS5eH) $Eieae
R et Sareroie 3t it Hitrar TE o T 1 frgh o i i HriRTe § g3 36 NI ohi aiereicneh
SR o HTEAH H gt o oI S ol qefriieh H Hede 3G 8 SEH T TR el i ATRTh W TaH
Torm) wnvft bt gTe, T ST forfoi Seft wrfafarferat & Stet o fore fafi= srehme <t et |l Suretes 48 5|
3T T, BT SR 59-3, 2T3-ST8 3TN TS T HECATE AT A T3] S 7 Tores 0. AR,
RIS SR SRS ST SHRIRTeT & @ g, e St o arer STt deheient W STo fomTsar
AT Sh1| et TR, § SATAISHT «f ST sht SO+t fert fewm o |re-amer ¢ shivret € 1 64 T&H
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BT T 30 FAST 7 9 TIA bl HThed T ShAHRIK 2023 Sl ASISHT eh| 8 ATASH H 9T RgeATiea & ool
e ST faertedt i e s o fog sfifeat 7 6t o fawqd Jae S&qa i T5) 3696 3 Arh
fteiek Smiftret 9, S Erredd forTeh, drgesh, TeHtfeehT, Teed i, 2o ofi srafea shre siifeeh sriswu #
T HATHYT STcTeeal ZAHE 9T ZATHE SO shT TSI IR 6 |1 FTIshH T AHTI STl

T FoTa: Hieed FoTel & = T HIUSHHI hl WSS shl - Teh TR ST, T ara-faramg SfaafirT,
SO G STl S Teh ok R TR ST FTHI=T T b1 Toh A5l Ja off S are-ferarre sferitfrar
TSt GHET H NITIRTIE SrhTaAl bl T AT | ST firarat! st Srfer aR sithed | 8 311X 9 378 2023 i
TAT, Sfifeh GHTTH <f1EL Tt I SoTeitsit TSI 5 Ueh SHTH-2S ShRIshH o &9 § 371 T i J fohareit
IS ST Hfe Uit oh o Ueh 1i T & fofa) 5o Pl & Uehet <6t 11 ferfireT Siferait shi 250 | Aferh
e St off 3 39 vt & g Seef 2 T T e Ty e Y S freics et srenedt § wee
faerered off| aetel % HewAl SR Ueh hicdi-eh 7O shi HIIST SIS T8 3 qEw o =RT 3 T fare 1y
TS sfcriirert skt ot fot 3 et o 31 S8 gergm om Wi firarstt o forsiqret shi s=r o g fopam i
I TCEHTR e foRdl TR 39k STATal, Wit ol STt st o oTg wnfecd Forel ST shisae 31K e Si9 37
BIE ARSI HrshA ¥ SRS fohg 1)
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Then-fAmior oo a9ey & i, g & darisd
Toren-frmior erel o weh orel-fopewt witee ot fmfor foram fdem,
fomtor 3 erfirar o wformenett ST it I T S A%t
off| Thew o1 SiftRR 9 313t =i Hithew & . waww. ol g
(TSf-14) # g1 o fhen Uoh et creshl & gd-fid oot &
sferTit odedt 6t domt § S et @ SR aiER SR SRl %
1Y 319 T T ST T o foTe werd it 7, I for anft
BTN o ToTT U ST 81 3 10 T ol i SR HHETEAT
w3 eeTeTSTt Stifeeriem o wer o ftbe & wefsta fomam mm
3t fot, el o AT deelt ot -fthew safer oft e <, fore
3 AEAECUEHAN Feolel I (SAEAEHTH) 2022 #
gfeegert i ot sa s @ o Al amnfses-enfdes
IBMfH o SAfTHAT  Toh T HaxT o BT HHSH ol 207 it
TQ T SITRT T EHTe|

T FeTel: HIESTH o TS Tod Fetel WalTg - Ui Soriairstt HTTS2 s o gwrara o e fod g Foa st
& e e aret § aft S ok ST IiEe ) I ATy ¥ e it fRe-gia o thieTse - wehe
HIEYE IHT — % AT T o AT HATHYE T 36 FIUsHH ! foiedher e o1 feam| a7 =1 g
TR {HE I AT o HSSHTa 2l ATSHATSHTH 2022 H GHU T feetrar: "fefrelt oh ST o ferstar arm forsy
T, IR IR S & I R T WaRi foram| fom ot ifont sreei sifcm e & ot gy wg 100
oT: SfEd =T, W aeaTd TR STHH T2 8 QL S = GR1ehi oh1 X A FohaT 37 BT o foTg
T SR Tomft Sf sTS) STt o, 11 3Tt 2023 i, GoX STTSHT et Samie o srguierd S eqa, et
o oI w1 e o

foruer Frerer: TTERT 7 TS T A T 10 3T, 2023 il W ToITST ATTS I § IRER § 319
3G WaRIH ohT STTSRUT 3 T Ueh WM TG feml [ICM 2022 H JREhT fofieT el & strenfaamd s
Td U, I g e giteient WS SR forelt STt ot Sreriid weh sgd € Tk J1eeh Sedd Tl
"o Ageh! TR S Xk Teft qeehaT shi UHIH, HiHSt SR GMT % dcdl o |19 <! a8 o AT T4 1)
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HIAET BT FGT e

IR TN TSSITEH, e T ST ATl hivTel o 1Y, FeTel  Uoh SR [T 7T It |ifeid | IE A1eeh
3T o THEIET YeIEl | 9 U 9|

T FoTar: Ege U T ATMeh I HIAshH, o, WIfoieh Ferel ST aHmaa o ifam faT 11 31et 2023 &
I ST TSI | ST fohem T | 3%k Siavia @i e sh Ueh forea siarett Sreqa <hl TS foret
I, T, ATeh, THeRTCT ST RS |ifed fofv= ifera st wmifie fore ) o7 shrsha fafr Qerfores ast
HI T o6 BT b T w1l A, e et o wohet, | feeh STR sie S 2| TRl H e, J1eeh
3 78t qe fon smifiren Treant ot smftrer 90 39 shrish § SrTia e et gr o ee et fora
TAT: ST, G S T 3T Tt St SRt S SR W o e geT et S dY; SF. gt 8 o s
e @87 e AR I H AMHA EHT HIH T G ST A1 Ichel H 41 oS BiF=| ff U1 fobary ) wefraw
ST o ST, EA o ST i W13 o HIEAH & Ieal hi i<k ohl T FRIAT 17| FHRIsRH 7 SR 3
IHTE ST o T, eafa 3 oft e et 31 A0 g Ush wwieeh STt Sfia ST o1 SIS foham| 1ot
siSirg wfoet 3 for wfrg, o st amafer aresn, oft w7 fégeardt sit Fies wiita & o1gd fosmr &
RTeh! T Y T feml

4 NI ©
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A 1 I TS
16. @Yt T @T-gterd foramur- 2022-2023

BBCP@®ASSOCIATES
CHARTERED ACCOUNTANTS

Head Office - Office No 101, Kusum Apartments, 653/A, £ ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. - (0231) 2666003, 7588666003
Mob: 9560600382, 9960600383. Email : bblcakop@gmail.com

Branches : Pune & Mumbai

TRt e
|EEtIE
veré fervarferemera -y S forr (gum-i)
HaTg - 400 098,

& 31 1T, 2023 i Rl 1aR gua-Eeg-iefios & qor v i T A & 3 Ty g 39 arid #
HATA a9 o [T 3778 Ue =4 Sl i o} SraTaiia1 AEISa %1 2) fHedia Feey, ysoe i seaEie o gqn
gTeel 37T SRETOTET % HTe, 9% 2 faed e foremor % deiy § 3101 A 3wk +:241 2

T A § FIETIAAT T SRaTaT S % ST ST ST ST i #1395 o
AT ¢ (o6 e 39 a5 3fad ST T Fi4 5 (o0 F11 S4T0, S caraiian i o 9 faedia foa
ATl el § Ha € e H, T & Sar e, e fami § afvEl o v & ausde s
ATed @A il S i 21 eanadian § 3y R datn it s gsie g R e weed
SARTHI 1 3T F4 o G1g-a14 Ty foeda e sl w1 qegis o mfbe 21 &9 99d 2 fF @
AT ERT T % T o= S geH #d €

T AT ST ST o 21 B et saEetie o & fow dmmea % vy % o= § & 6
HETAFATE -

1. arerer ot

ferar &1 wteifire sre wafvat #1 st afveafy sraet § Futarman & o oW w sEe wEe e
T 21 AN § e S aiEa it =] Rt + 1 % s qutar e

2. 3TOTT ST WAl S $eArA, $10E, SIUHS 3A11E % qed [T, 70 SEH I S-S 230 T4 2

3. foaet a9 it s S %, 53,96,036.00 4 faweht g # =] @ 4 92 % 1,18,86,651.00 B
STTEeT ST T S 3 At T8 T, S ek S G s s #) w6 aw A ad §
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st T, el 91 % F @9 5. 12,48,46,349.90 F7 g1 § a8 .21,22,48 308.90 @ | &7
g ot | afig ol wa 41 2, 9 2 ared S wauEe g, Sl 3UH aEqu, Sul w,
T =7 A1

4. THI S T 3 st fow # 5 A e o A st we o & fear s safore e e o e
foam T 37 37, 2023 TTE H A R

5. ST AT q9he TN U ST W 1T 8

6. HEHBH UHUEUH Tgfd % HTAR THIIT (6T STl # |

T % ey W FAN HETE 39 RN

Higeftus i orarsti i wefa § sfaw gt stiates e gt e # o erarsd #
st fersret wter s i sirarvasdr 2 |

e @R
WH UsfTeT AT : 126822W

femiR : 30.11.2023
UDIN: 23118450BGPTGX2346
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#Hifss ydH &
fasm= by HIAE B I R
UM-DAE CBS
University of Mumbai
Vidyanagan Campus
Mumbai
Balance Sheet as on 31st March 2023,

Particulars Schedule no. as on 31-Mar-2023 as on 31-Mar-2022
Sources of Funds:
Equity & Liabilities
Capital Account 1 86,51,35,903.02 62,50,55,370.37
Reserves & Surplus 2 (68,59,26,238.43) 17,92,09,664.59 {48,55,64,580.53) 13,9490,789.84
Current Liabilitics 3 25,64,286.00 1,11,61,583.00

Total 18,17,73,950.59 15,06,52,372.84

ASSETS
Application of Funds:
Fixed Assets 4 12,12,02,409.78 8,27,63473.13
Investments 2,31,50,000.00 36,50,000.00
Current Assets 5 3,74,21,540.81 6,42,38,899.71

Total 18,17,73,950.59 15,06,52,372.84
For
B B C P and Associates
Chartered Accountants

CA Sumit Biranje
Partner

Firmn Registration No. 126822W

Membership No. 118450
Date: 30.11.2023
Place: Mumbai
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UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Mumbai
Income and Expenditure Statement for the year ended 31st March 2023.
PARTICULARS SCHEDULENO [ 1-Apr-2022 to 31-Mar-2023 1-Apr-2021 to 31-Mar 2022
Revenue from Operation
Indirect Incomes 6 1,18.,66.,651.00 53,96.036.09
TOTAL 1,18,86,651.00 53,96,036.09
Indirect nses
Audit Fees 2,68,450.00 2,95,000.00
Conservancy & Maintenance Charges 1,75,28,162.00 1,5542,671.00
Contmgency of VF 38,731.00 7,260.00
Conveyance 36,88,148.00 24 59120.00
Expenses for M.5¢c Students 1,70,40,753.00 38,62,648.00
Expenses for PhD Students 4.,94.700.00 4.26,594.00
Guest Hosue Expenses 82,500.00 11,275.00
Laboratory Consumables 1.76.48,330.66 §9,94.042.49
Library Expenses 4717,247.95 15,41,902.00
Overhead Expenses 46,51,033.55 25,87.961.41
Repairs & Maintenance 1,32,47,651.00 70,73,289.00
Salary A/c 10,31,34.492.00 7.59.11,468.00
Advertisement Expenses 1,83,426.00 1,55,331.00
Depreciation on Fixed Assets 1,94,92,773.00 59.76.397.00
Interest on TDS 34,426.00 1,391.00
Printing & Stationery 74.777.00 -
DPR Comsumables. 80,65,264.00
Balmer Lawrie & Co. Ltd. 8.77.175.00 -
Income Tax 8,38,456.00 =
Phd. Contingency Grant 51,985.00 -
Azadi Ka Amrut Mahotsav 27,945.00 -
Indirect Expenses Under DPR 61,882.74 -
TOTAL 21,22,48,308.90 12,48,46,349.90
Excess of Income over Expenditure : (20,03,61,657.90) (11,94,50,313.81)]

For
B B CP and Associates
Chartered Accountants

‘@Wj‘ (

CA Sumit Biranje
Partner

Firm Registration No. 126822W

Membership No. 118450
Date: 30.11.2023
Flace: Mumbai
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SCHEDULE NO.1
CAPITAL ACCOUNT
PARTICULARS AS AS 31-MAR-2023 AS AS 31-MAR-2022
Grant Frin INSPIRE Faculty Award - Sanved Kolekar 1,22,850.00 1,22,850.00
Grant From INSPIRE Faculty Award for Tripti Bameta 4 6548200 46548200
Grant Recd. From RRF for HM Antia 13,50,000.00 13,50,000.00
Grant Recd From SERB for Padmunabh Rai 2022-2025 64,63,918.00 68,70,000.00
Grant Recd From DST Fro Neeraj and Sangita 1,56,261.00 1.56.261.00
Grant Recd From Indo-Swedish Project for Ameeya 3,91,622.00 3,91,622.00
Grant Recd From INSA for Dr. Gopal Krishna 4,89,713.00 3,10,000.00
Grant Recd From SERB for Sangita Bose 2022-2025 23,26,144.00 25,85,920.00
(Grant Recd From DAEin RBI A/c 29,19.47.594.00 9,01.,00.000.00
Grant Recd From ].C. Bose Fellowship for R.V. Hosur 2,64,879.00 2,64,879.00
Grant Recd From ].C. Bose Fellowship for S.K. Apte 80,961.00 80,961.00
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
Grant Recd From RRF for K. Indira Priyadarsini 3,44.038.00 2,24.465.00
Grant Recd From SERB for Sunita Patel 10,15,076.00 6,47,862.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 1,22,341.00 1,22,341.00
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 15,01,224.00 8,63,006.00
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 17.00,906.00 17.00.906.00
Grant Reced. From DST-INSPIRE for Saket Suman 31,127.00 88,527.00
Grant Rece From Inter University for Dr. Sujit Tand 95,000.00 95,000.00
Grant Received From DAE 50,66,58,138.00 50,66,58,135.00
Plan Grant Recd From DAE 3,35,26,187.02 48,64,153 37
Grant Received From INSA for S. Kailash 2,85,000.00 2,85,000.00
Grant Received From INSPIRE for Sreemovyee Sarkar 13,92,550.00 15,16,483.00
Grant Received From ISRO for Bhooshan Paradkar 8,13,762.00 10,81.118.00
Grant Received From RRF for R. V. Hosur 13,05,221.00 8.54,779.00
Grant Received From SERB for Sangita Bose 6,45,701.00 6,45,701.00
Grant Received From UGC for Dr. Alpa Dashora 1,51,296.00 1,51,2%6.00
Gmt Recd From SERB - SPDF for Dr. Anuradha Nebhani 3,10,000.00 3,10,000.00
Mess Charges Received From Students 2019-20 5,62,897.00 5,62,897 .00
Startup Grant Recd From UGC - Basir Ahmad 2,46,083.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota 3,81,773.00 3,61,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
UGC Grant 89,30,292.00 -
TOTAL 86,51,35,903.02 62,50,55,370.37
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|PARTICULARS

AS ASIEMAR-2023

AS AS 3-MAR-2022

Surplus
peningBalance (4R55H458053) (3661.1426¢6n)
Add:Profit/ ( Loss) for the year (2(D36165790) (1194 5031880
TOTAL (ORI 2023843 (48,5504.580.5%
SCHEDULE NO3
CURRENT UABILITIES
IPARTICULARS AS ASIHMAR-2023 AS AS 3EMAR-2022
Duties & Taxes 6061200 123, 9400
Earnest Money Deposit 25119300 2.511300
MSe.Stdents Refundable Deposit 18,8248100 B84.43200
Phd Scholars - Refundable Deposit 27000000 19200000
INPS Payable # TH400700
Provizion for TDS on Salary - 84626700
Advance from Mumbai University LOGOOO 00 DONOON0
[TOT AL 2504, 28600 LIL6G158310
SCHEDULE NO.4
FIXED ASSETS
Particulars Opening Balance | Additions During the | Written off during Depreciation for | Closing Balance
As on 01/4/2022 year the year Gross Total the year As on 31/03/2023
|Equipments Under PLAN Project = 4,03,14472 4.03,14.472 1,07,85,268 2,95,29,204
[Furniture 94,11,882 38,69,554 1,32,81,436 12,22,386 1,20,59,050
|Laboratory Equipments 98.18,737 67.00,724 1,65,22,461 35,07,243 1,30,15,7118
Laboratory Equipments General 114,476 . 1,14,476 10,875 1,03,601
Computers 20,51,837 61,569,638 82,21,475 74,59,757 57,62,718
(Office Equipments 71,54,605 8,714,322 80,28,927 15,07,741 65,21,183
[Work tn Progress 542,11,936 2 5,42,11,936 2 5,42,11,936
Total 8.27,63,473 5,79,31,710 - 14,06,05,183 19192773 121202410
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SCHEDULE NO.5
CURRENT ASSETS
PARTICULARS AS AS 31-MAR-2023 AS AS 31-MAR-2022
Deposits (Assef) 23,38,467.00 23,38,467.00
Loans & Advances (Asset) 99,15,685.00 1,83,43,442.00
Cash-in-hand 41,505.00 54,668.00
Bank Accounts 2,11,96,361.61 4,16,71,946.71
Fixed Deposit 18,20,364.00 1,30,364.00
Accured Interest on Bank FD 18,24,048.00 15,03,063.00
Income tax / TDS FY 2021-22 - 1.96,949.00
Tds on Income 2,85,110.00 -
TOTAL 3,74,21,540.81 6,42,38,899.71
SCHEDULE NO.6
INDIRECT INCOME
PARTICULARS AS AS 31-MAR-2023 AS AS 31-MAR-2022
Fees Received From M.Sec. Students 33,44,726.00 15,86,804.00
[Fees Received From PhD Scholars 3,42,300.00 2,47,200.00
(Miscellaneous Income 22,89,652.00 6,13,033.09
Interest on Fixed Deposits 22,88,592.00 3,92,617.00
Interest on TDR with Bank of Baroda 5,03,286.00 19,68,300.00
Interest Received on Saving A/c 4,93,001.00 1,98,047.00
Overhead Exp. Recd. = 2,50,000.00
Mess Charges Received From Students 25,18,489.00 78,035.00
Fees Received From Froject students 96,000.00 62,000.00
Rent Received 5.251.00 -
Interest on IT Refund 4,594 .00 -
NGPE-2022 760.00 =
1,18,86,651.00 53,96,036.09
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Director’s message

It is a matter of great pleasure for me to present the Annual
Report of University of Mumbai - Department of Atomic
Energy Centre for Excellence in Basic Sciences (UM-DAE
CEBS) for the Academic and Financial year 2022-2023
which highlights some of the major activities and
accomplishments of the Centre.

The year was another successful year in the history
of UM-DAE CEBS. This year, the 12th batch of integrated M.
Sc. Students (33 nos.), who were admitted in the Academic
Year 2018-2019, have graduated. Most of these students
have been selected for Ph.D. programs in several

prestigious organizations in India and abroad. 04 students
(02 from 12th batch and 02 from 11t batch) have been selected on All India basis to the
67t batch of OCES of BARC. One of our alumni from the 34 batch has joined IIT
Kanpur as the Assistant Professor. Placement of our alumni at prestigious places
reflects our commitment for value-based science education.

Research and development activities at the Centre were pursued with vigor.
Besides generous financial support from DAE, our colleagues could seek funding
through extramural sources including one under the DBT- India’s Indo-Swiss
program. To encourage societally relevant research, the industrial consultancy
program continued during the year. Our students had developed a device for the
quantitative estimation of curcumin in turmeric samples which is user-friendly,
portable, and cost-effective, requiring no specialized training for operation. A patent
application for this innovation has been submitted. Several infrastructure facilities
such as Ultrafast laser Spectrometer, High-Performance Computing (HPC), Nuclear
Magnetic Resonance (NMR), X-Ray Diffraction (XRD), High resolution Mass
Spectrometry for advanced research have been created. The academic staff published
45 research papers in peer reviewed international journals and contributed several
chapters in books published by international publishers. Three books tilted “A
Graduate Course in NMR Spectroscopy” by Prof. R. V. Hosur and Dr. Veera Mohana
Rao; “Synthesis of Inorganic and Organometallic Compounds” by Prof. V. K. Jain; “A
Primer on Fluid Mechanics with Applications” by Dr. S. R. Jain, Dr. B. S. Paradkar and
late Dr. S. M. Chitre were published. Several M.Sc. five-year integrated students could
also publish the results from their project work in peer reviewed journals. Several
Ph.D. students from CEBS have now registered at the University of Mumbai for their
doctoral degrees. Two students have already submitted their theses, and another two
have submitted their synopses to the University of Mumbai.

vii



Students participated in several extracurricular activities, such as Yoga classes,
blood donation camp and inter-college cultural events. The Literature and Science
Club was able to bring out the 8th issue of Novellus - students” annual magazine. The
student clubs organized cultural fest “Samavaya” from 8t to 11th April, 2023.

CEBS organized several important events during the year. In addition to the
popular CEBS Tuesday’s colloquia series, special lectures by eminent scientists were
also arranged. 16t Foundation Day of CEBS was celebrated on 18t September, 2023.
Prof. Anil Kakodkar, Chancellor, Homi Bhabha National Institute (HBNI) and
Chairman, Rajiv Gandhi Science and Technology Commission delivered the
Foundation Day address. A lecture by Prof. Jens Marklof, FRS, University of Bristol,
UK was organized on 28t February 2023 on National Science Day. Dr. R. K. Vatsa
delivered lecture series on Mass Spectrometry for the benefit of students. CEBS
celebrated DAE Iconic Week to Commemorate Azadi ka Amrit Mahotsav from 22nd to
28th August, 2022.

I place on record my sincere appreciation to the Publication Committee for
bringing out this report. I take this opportunity to convey my deep sense of gratitude
to DAE, Governing Council of CEBS, Academic Board and my colleagues at CEBS for
their support and cooperation. We look forward to continued growth of the Centre

with a commitment to nurture excellence in science.

R. K. Vatsa
Officiating Director
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1.  Governing Council and Academic Board

1.1  Governing Council

UM-DAE CEBS is managed by a Governing Council comprising of the following

members:

Shri K. N. Vyas - Chairman (Till 02.05.2023)
Dr. Ajit Kumar Mohanty - Chairman (From
03.05.2023)

Secretary, Department of Atomic Energy and
Chairman, Atomic Energy Commission

Dr. Anil Kakodkar - Member

Chancellor, Homi Bhabha National Institute
(HBNI) and Chairman, Rajiv Gandhi Science
and Technology Commission

Dr. Ajit Kumar Mohanty - Member
Director, Bhabha Atomic Research Centre

Prof. S. Ramakrishnan - Member (Till
30.06.2023)

Prof. Jayaram N. Chengalur - Member (From
01.07.2023)

Director, Tata Institute of Fundamental
Research

Ms. Sushma Taishete - Member
Joint Secretary (R&D), Department of Atomic
Energy

Finance & Accounts Officer - Member
University of Mumbai

Shri Bhupesh Kumar Gangarde
Member Secretary, Registrar, UM-DAE CEBS

111

Dr. Suhas Pednekar - Co-Chairman (Till
10.09.2022)

Dr. D. T. Shirke - Co-Chairman
(11.09.2022-05.06.2023) Acting Vice-
Chancellor, University of Mumbai

Dr. Ravindra D. Kulkarni - Co-Chairman
(From 06.06.2023) Vice-Chancellor,
University of Mumbai

Prof. Vijay Khole - Member
Former Vice Chancellor, University of
Mumbai

Dr. Ajay Bhamare- Memebr
Pro-Vice Chancellor, University of
Mumbai

Prof. Subhasis Chaudhuri - Member
Director, Indian Institute of Technology -
Bombay (IIT-B)

Ms. Richa Bagla - Member
Joint Secretary (Finance), Department of
Atomic Energy

Prof. Vimal K. Jain - Member

Director, UM-DAE CEBS (Till 17.10.2022)
Dr. R. K. Vatsa - Member

Officiating Director, UM-DAE CEBS (From
18.10.2022)
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Academic activities of the Centre are implemented by the Academic Board of UM-DAE
CEBS which comprises of the following members:

Prof. ]J. P. Mittal - Chairperson
Distinguished Professor, UM-DAE CEBS

Prof. Swapan Ghosh - Member
Distinguished Professor, UM-DAE CEBS

Prof. S. G. Dani - Member
Distinguished Professor, UM-DAE CEBS

Prof. Dipan Ghosh -Member
Indian Institue of Techonology - Bombay

Prof. K. Indira Priyadarsini - Member
DAE Raja Rammna Fellow, UM-DAE
CEBS

Dr. Sudhir R. Jain - Member
Nuclear Physics Division, Bhabha Atomic
Research Centre

Prof. Anuradha Misra - Member
Formerly Department of Physics,
University of Mumbai

Dr. V. K. Gupta - Member
Head R&D Polymer, Senior Vice President
Reliance Industries Limited

Prof. K. G. Suresh - Member
Department of Physics, Indian Institute of
Technology -Bombay

Prof. Dipendra Prasad - Member
Department of Mathematics, Indian
Institute of Technology -Bombay

Prof. Vimal K. Jain - Co-Chairperson
Director, UM-DAE CEBS (Till 17.10.2022)

Dr. R. K. Vatsa - Co-Chairperson
Officiating Director, UM-DAE CEBS
(From 18.10.2022)

Prof. M. S. Raghunathan - Member
Distinguished Professor, UM-DAE CEBS

Prof. S. K. Apte - Member
Distinguished Professor, UM-DAE CEBS

Prof. S. D. Samant - Member
Emeritus Professor, UM-DAE CEBS

Prof. Mahan Mj - Member
Department of Mathematics, Tata Institute
of Fundamental Research (TIFR)

Prof. Amol Dighe - Member
Department of Physics, Tata Institute of
Fundamental Research

Prof. Shivram S. Garje - Member
Department of Chemistry, University of
Mumbai

Prof. Arnab Bhattacharya - Member
Director, Homi Bhabha Centre for Science
and Education

Prof. B. M. Bhanage - Member
Department of Chemistry, Institute of
Chemical Technology (ICT)

Prof. Krishanu Ray - Member
Department of Biological Sciences, Tata
Institute of Fundamental Research (TIFR)
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Dr. Sudeep Gupta - Member
Director, Advanced Centre for Treatment
Research and Education in Cancer

(ACTREC)

Shri Bhupesh Kumar Gangarde
Non-member Secretary
Registrar, UM-DAE CEBS

Prof. Rohit Srivastava - Member
Department of Bioscience and
Bioengineering, Indian Institute of

Technology - Bombay
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2.  Academic Programme

21 Five Year Integrated M. Sc. Programme
Integrated M. Sc. programme that merges two degrees (B.Sc. and M.Sc.) which are
awarded after the completion of the 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. courses. Master’s programme at CEBS consists of Biology,
Chemistry, Mathematics and Physics. The courses are
a good mix of theoretical and experimental components, starting from basics to very high
level of cutting-edge science. It is a credit-based semester system with the following
structure:

Autumn Semester: 01st August - 30th November

Spring Semester: 01st January - 30t April

Semester Projects
December and May-July are the vacation months for students with options to do their
semester project work. 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 it’s 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 7t semester and 8t semester and the entire of 9th semester along with the
preceding and following vacation times are devoted to research projects and students do
their projects in reputed laboratories in India and abroad under the guidance of eminent
researchers. The project work of several students results into publication in peer reviewed
journals.

There are four schools at CEBS. Each school offers research and teaching in
various areas:

School of Biological Sciences

The School of Biological Sciences teaches various fields of Modern Biology (both basic and
advanced) to the students pursuing an 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,
biotechnology and immunology. These theory courses go hand-in-hand with advanced
practical laboratory sessions so that the students can experience what they learn at first-
hand. 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
giving them an 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
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therapeutic formulations against breast cancer; deciphering molecular underpinnings of
the epigenetics of cancer, combating the emerging threat of antibiotic resistance caused by
bacterial biofilms using novel compounds and understanding the 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, help 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 the 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,
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. CEBS has a small core faculty and distinguished academicians of
international repute. School has established excellent organic linkages with the University
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Department and constituent colleges. Visiting and Adjunct faculty coming from
proximate research institutions contribute immensely to the teaching and research
programs of the school.

School of Physical Sciences
School of Physical Sciences is a vibrant group of young and experienced researchers and
it has an excellent blend 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 laboratories 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 nuclear decay, manifestation of nonlocality in 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.

Academic Programme: Schedule of Classes for the Academic Year 2022-2023

Autumn Semester (August to December, 2022)

Last date of Registration and selection of courses 12.08.2022
Commencement of Teaching 16.08.2022
Mid-Semester Examination 03.10.2022 to 08.10.2022
Teaching starts after Mid-Semester Examination 10.10.2022
Completion of Teaching of Autumn Semester 26.11.2022
End-Semester Examination | Laboratory 28.11. 2022 to 03.12.2022
Theory 05.12.2022 to 12.12.2022
Presentation of Project Reports 13.12. 2022 to 16.12. 2022
Winter Vacation 17.12.2022 to 08.01. 2023
Announcement of Results 13.01.2023

Spring Semester (January to May 2023)
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Last date of Registration and selection of courses 06.01.2023
Commencement of Teaching of Spring Semester 09.01.2023
Mid-Semester Examination 27.02.2023 to 04.03.2023
Teaching starts after Mid-Semester Examination 06.03.2023
Completion of Teaching of Spring Semester 22.04.2023
End-Semester Examination Laboratory 24.04.2023 to 29.04.2023
Theory 01.05.2023 to 08.05.2023
Presentation of Project Reports 08.05.2023 to 10.05.2023
Summer Vacation 11.05.2023 to 31.07.2023
Announcement of Results 16.06.2023
Summer Semester (June - July, 2023)
Summer Project 11.05.2023 to 22.07.2023
Last date for application requesting re-examination to 26.06.2023

Date of Re-examination

24.07.2023 - 28.07.2023

2.2 Ph.D. Programme

CEBS offers doctoral research program to highly motivated students interested in pursuing

a career in science. Students interested in pursuing Pa h.D. at CEBS should have cleared
PET, GATE or CSIR-UGC NET or another national level equivalent examination. Besides
institute fellowships there are also endowment scholarships. Interested students apply

against an advertisement for admission to the Ph.D. program at CEBS. In addition to

ongoing research work in thrust areas, CEBS faculty collaborates with scientists in other

organizations like BARC, TIFR, ACTREC and IITB.

Admissions for the academic year 2022-2023 of Ph. D. programme is conducted

through rigorous process that includes short-listing of eligible applications followed by

interview. The application details and students inducted in each school for the academic

year 2022-2023 are shown below:

School No. of No. of Appeared No. of
Application | Candidates for Selected
Received | Shortlisted | Interview | Candidates
School of Biological Sciences 54 46 23 05
School of Chemical Sciences 15 14 08 02
School of Physical Sciences 24 23 20 04
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Ph. D. Students working at CEBS
S. | Name of the student School Roll No. Guide Name
No
Batch-I
01 | Mr. Saket Suman Physics P201801 | Dr. Sujit Tandel
02 | Ms. Amruta Shedge Biology B201901 | Prof. Jacinta D’Souza
03 | Ms. Kimaya Meher Biology B201902 | Dr. Manu Lopus
04 | Ms. Vrunda Malvade Chemistry | C201903 | Dr. Mahendra Patil
05 | Ms. Tinku Chemistry | C201904 | Dr. Sinjan Chaudhary
06 | Ms. Swati Dixit Chemistry | C201905 | Dr. Neeraj Agarwal
07 | Mr. Stalin Abraham Physics P201907 | Dr. Ameeya Bhagwat
08 | Mr. Chandan Gupta Physics P201908 | Dr. Sangita Bose
Batch-II
09 | Ms. Sneha Mishra Chemistry | C201909 | Dr. Neeraj Agarwal
10 | Mr. Rahul Gupta Chemistry | C201910 | Dr. Avinash Kale
11 | Mr. Arnab Goswami Mathematics| M201911 | Dr. Swagata Sarkar
12 | Ms. G. Radha Biology B201913 | Dr. Manu Lopus
13 | Mr. Shashank Arora Biology B201915 | Prof. Jacinta D’Souza
14 | Mr. Raza Ali Jafri Biology B201916 | Prof. Jacinta D’Souza
15 | Mr. Vivek Kumar Shukla Physics P201917 | Dr. Padmnabh Rai
Batch-III
16 | Ms. Anita Prajapati Chemistry | C202119 | Dr. Sinjan Choudhary
17 | Ms. Syed Sadaf Fatima Chemistry | C202120 | Dr. Sinjan Choudhary
18 | Ms. Komal Barhate Chemistry | C202121 | Dr. Neeraj Agarwal
19 | Ms. Pranali P. Thakur Chemistry | C202122 | Dr. Mahendra Patil
20 | Ms. Pooja H. Pandey Biology B202123 | Dr. V. L. Sirisha
21 | Ms. Sneha Baburao Desai Biology B202124 | Prof. Jacinta D’Souza
22 | Mr. Deepak Gautam Physics P202125 | Dr. Bhooshan Paradkar
23 | Ms. Lekshmi J. Physics P202127 | Dr. Padmnabh Rai
Batch-IV
24 | Ms. Akshya Morye Physics | P202233 Dr. Sangita Bose
25 | Mr. Amar Verma Physics | P202239 Dr. Sangita Bose
26 | Ms. Shweta Deshmukh Physics | P202240 Dr. Padmnabh Rai
27 | Mr. Mukeshkumar I.Yadav Chemistry | C202234 Dr. Mahendra Patil
28 | Mr. Rahul Mishra Chemistry | C202237 Dr. Avinash Kale
29 | Mr. Gandhar Pusalkar Biology | B202235 Dr. Manu Lopus
30 | Ms. Bhavisha J. Patel Biology | B202236 Dr. Manu Lopus
31 | Ms. Sharda Iyer Biology | B202241 Prof. Jacinta D’Souza
32 | Ms. Anuja Patil Biology | B202242 Prof. Jacinta D’Souza
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School of Biological Sciences

Course Name of the Course Name of the Faculty Affiliation
Code
B-101 Biology-1 Prof. Jacinta S. D’'Souza | UM-DAE CEBS
Dr. Siddhesh Ghag
B-201 Biology-II Prof. Jacinta S. D'Souza | UM-DAE CEBS
Dr. Siddhesh Ghag
B-301 Biochemistry-I Dr. V. L. Sirisha UM-DAE CEBS
Dr. S. Sivakami Formerly, University of
Mumbai
B-302 Cell Biology-I Prof. S. K. Apte UM-DAE CEBS
Dr. Manu Lopus UM-DAE CEBS
B-401 Biochemistry-II Dr. V. L. Sirisha UM-DAE CEBS
Dr. S. Sivakami Formerly, University of
Mumbai
B-402 Molecular Biology Dr.S. K. Apte UM-DAE CEBS
Dr. Arpan Paricha TIFR
B-403 Biostatistics Dr. G. K. Rao CIFE
B-501 Genetics Dr. Vishal Kadu Sathe college
B-502 Cell Biology-1I Prof. S. K. Apte UM-DAE CEBS
Dr. Manu Lopus UM-DAE CEBS
B-503 Biodiversity Dr. Aditya Akerkar SIES College
Dr. Sushil Shinde Thakur College
B-601 Immunology-1 Dr. Vainav Patel NIRRH, Mumbai
B-602 Animal Physiology Dr. Bhaskar Saha St. Xaviers College
Dr. Manu Lopus UM-DAE CEBS
B-603 Plant Physiology Dr. Ashish Srivastava BARC
Dr. Sudhir Singh
B-604 Microbiology Prof. S. K. Apte UM-DAE CEBS
Dr. Jayant Bandekar Formerly, BARC
Mumbai
Dr. Mandar Karkhanis Freelance
B-701 Biotechnology-I1 Dr. Siddhesh Ghag UM-DAE CEBS
B-702 Immunology-II Dr. Vainav Patel NIRRH, Mumbai
B-703 Developmental Dr. S. Bhaskar St. Xavier college
Biology Dr. A. Radhika
B-704 Imaging Technology | Dr. Geetika Chouhan TIFR Mumbeai
in Biological Research | Dr. Manohar Nyayate UM-DAE CEBS
B-801 Virology Dr. Lalit Samant Wadia Hospital
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Ms. Pinky Singh Haffkine Institute
B-802 Neurobiology Dr. Fatema B. Freelance
B-803 Bioinformatics Dr. Devashish Rath BARC Mumbai
B-804 Biotechnology-II Dr. Siddhesh Ghag UM-DAE CEBS
Dr. Subi Yoosuf SIES College
BE-1002 Advance Technics in | Dr. Jacinta D’Souza UM-DAE CEBS
Biology Dr. Subhojit Sen
Dr. Manu Lapus
Dr. Ishita Mehta
BEL-1001 | Advanced Technicsin | Dr.Jacinta D’ Souza UM-DAE CEBS
Biology (Practical) Dr. Manu Lopus
BL-101 Biology Laboratory Dr. Subhojit Sen UM-DAE-CEBS
BL-201 Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
Dr. Aparna Tiwari
Dr. Prakash Kalwani
BL-301 Biology Laboratory Dr. V. L. Sirisha UM-DAE CEBS
Dr. Subhojit Sen
BL-401 Biology Laboratory Dr. Jacinta D’Souza UM-DAE CEBS
Dr. V. L. Sirisha
BL-501 Biology Laboratory Dr. Jacinta D'Souza UM-DAE CEBS
Dr. Manu Lopus
BL-601 Biology Laboratory Dr. V. L. Sirisha UM-DAE CEBS
Dr. Subhojit Sen
Dr. Manu Lopus
BL-701 Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
Dr. V. L. Sirisha
Dr. Nabila Sorathia Freelance
BL-801 Biology Laboratory Dr. Siddhesh Ghag UM-DAE CEBS
Dr. Nabila Sorathia Freelance
BPr-701 Project Assigned by Guide -
BPr-801 Project Assigned by Guide -
BPr-901 Project Assigned by Guide -
School of Chemical Sciences
Cg:;ze Name of the Course | Name of the Faculty Affiliation
C-101 Chemistry-I Dr. Swapan K. Ghosh UM-DAE CEBS
Prof. S. D. Samant
C-201 Chemistry-II Dr. Swapan K. Ghosh UM-DAE CEBS

Dr. Sinjan Choudhary
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C-301 Mathematics for Dr. Swapan K. Ghosh UM-DAE CEBS
Chemists and Dr. K.R.S. Chandrakumar
Biologists BARC
C-302 Organic Chemistry-I | Dr. Mahendra Patil UM-DAE CEBS
Prof. S. D. Samant
C-303 Inorganic Chemistry-I | Dr. Sinjan Choudhary UM-DAE CEBS
Dr. G. Kedarnath BARC, Mumbai
C-401 Spectroscopy-I Dr. Dipak Palit UM-DAE CEBS
Dr. Neeraj Agarwal
C-402 Physical Chemistry-I | Dr. Swapan K. Ghosh UM-DAE CEBS
C-403 Quantum Chemistry-I | Dr. Swapan K. Ghosh UM-DAE CEBS
Dr. K.R.S. Chandrakumar | Formerly, BARC
Mumbai
C-404 Organic Chemistry-II | Dr. Mahendra Patil
UM-DAE CEBS
Prof. S. D. Samant
C-501 Analytical Chemistry | Dr. Neeraj Agarwal UM-DAE CEBS
Dr. Sinjan Choudhary
Dr. A. K. Satpati BARC, Mumbai
C-502 Quantum Chemistry- | Dr. Swapan K. Ghosh UM-DAE CEBS
II Dr. K.R.S. Chandrakumar | Formerly, BARC
Mumbai
C-503 Inorganic Chemistry- | Dr. Neeraj Agarwal UM-DAE CEBS
II Dr. Adish Tyagi BARC Mumbai
C-504 Spectroscopy-II Dr. Ma‘hendra Patil UM.DAE CEBS
Dr. Avinash Kale
C-601 Biophysical Dr. Sinjan Choudhary
. . UM-DAE CEBS
Chemistry Dr. Avinash Kale
C-602 Group Theory & Dr. Swapan K. Ghosh UM-DAE CEBS
Applications Dr. Avinash Kale
C-603 Inorganic Chemistry- | Dr. Neeraj Agarwal UM-DAE CEBS
I Dr. Aditya Tyagi BARC, Mumbai
C-604 Organic Chemistry-III | Dr. Mahendra Patil
UM-DAE CEBS
Prof. S. D. Samant
C-605 Nuclear Chemistry Dr. R. Tripathi BARC , Mumbeai
Dr. K. Sudarsanan
C-701 Photochemistry Dr. D. K. Palit UM-DAE CEBS
C-702 Molecular ‘ Dr. Swapan K. Ghosh UM.DAE CEBS
Thermodynamics
C-703 Organometallics and | Dr. V. K. Jain UM-DAE CEBS
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Bioinorganic Dr. K. L. Priyadarsini
Chemistry
C-704 Physical Organic Dr. Sunil Ghosh BARC, Mumbai
Chemistry
C-801 Materials Chemistry | Dr. S. Nigam BARC, Mumbai
C-802 Macro- and Supra- Dr. K. R.S. )
molecular Cherp;istry Chandrakumar BARC, Mumbai
Dr. G. Verma BARC, Mumbai
C-803 Computational Dr. K. R.S.
Chemistry Chandrakumar BARC, Mumbai
Dr. N. Choudhury
C-804 Laser and its Dr. D. K. Palit
applications UM-DAE CEBS
C-805 Radiation Chemistry | Dr. K. I. Priyadarsini Ex-BARC, Mumbai
Dr. Amit Kunwar BARC, Mumbai
CE-1001 | Python Dr. Lalit Dagre BARC, Mumbai
CE -1002 | Topics in Chemistry Dr. C. Majumdar, BARC, Mumbai
Dr. S. N. Acharya
Dr. Balaji Mondal
CE -1004 | Machine learning and | Dr. Preetam Shette BARC, Mumbai
artificial intelligence | Dr. Bibhuti Duggle
Dr. Shishir Kr. Singh
CL-101 | Chemistry Laboratory | Dr. Neeraj Agarwal UM-DAE CEBS
CL-201 | Chemistry Laboratory | Dr. Neeraj Agarwal UM-DAE CEBS
CL-301 | Chemistry Laboratory | Dr. Sinjan Choudhary UM-DAE CEBS
CL-401 | Chemistry Laboratory | Dr. Mahendra Patil UM-DAE CEBS
CL-402 | Chemistry Laboratory | Dr. N. Chowdhary BARC, Mumbai
CL-501 | Chemistry Laboratory | Dr. Avinash Kale UM-DAE CEBS
Dr. Neeraj Agarwal UM-DAE CEBS
CL-601 | Chemistry Laboratory | Dr. Sinjan Choudhary UM-DAE CEBS
CL-701 | Chemistry Laboratory | Dr. Mahendra Patil UM-DAE CEBS
CL-801 | Chemistry Laboratory | Dr. Avinash Kale UM-DAE CEBS
CPr-701 | Project Assigned by Guide -
CPr-801 | Project Assigned by Guide -
CPr-901 | Project Assigned by Guide -
CPr- Project Assigned by Guide -
1001
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School of Mathematical Sciences
Course Name of the Course Name of the Faculty Affiliation
Code
M-100 Remedial Mathematics-I Dr. Sweta Naik HBCSE, Mumbai
M-101 Mathematics-I Dr. Reeta Shukla Freelance
Dubey
M-200 Remedial Mathematics-II Dr. Reeta Shukla Freelance
Dubey
M-201 Mathematics-11 Dr. Sweta Naik HBCSE, Mumbai
M-301 Foundations Dr. Swagata Sarkar UM-DAE CEBS
M-302 Analysis-I Dr. Mangala Gurjar Formerly, St.
Xavier College
M-303 Algebra-I Dr. Praveen Kumar UM-DAE CEBS
Roy
M-304 Elementary Number Theory Dr. Jyotsna Dani Formerly,
University of
Mumbai
M-401 Analysis-II Dr. Swagata Sarkar UM-DAE CEBS
M-402 Algebra-II Dr. Praveen Kumar UM-DAE CEBS
M-403 Topology-1 Dr. Mangala Gurjar Formerly, St.
Xavier College
M-404 Discrete Mathematics Dr. Dinesh Pandey IIT Bombay
M-405 Complex Analysis Dr. Rekha Kulkarni Formerly, IIT
Bombay
M-501 Analysis-III Prof. S. G. Dani UM-DAE CEBS
M-502 Algebra-III Prof. Anuradha Freelance
Nebhani
M-503 Topology-II Dr. Chaitanya Freelance
Senapati
M-504 Graph Theory Prof. Dinesh Pandey | UM-DAE CEBS
M-601 Analysis-IV Dr. M. S. UM-DAE CEBS
Raghunathan
M-602 Algebra-IV Prof. R. C. Cowsik Formerly,
University of
Mumbeai
M-603 Differential Equations & Dr. Akshay Rane ICT
Special Functions
M-604 Probability Theory Dr. Shilpa Gondhali BITS Pilani, Goa
M-701 Functional Analysis Prof. Rekha Kulkarni | Formerly, IIT
Bombay
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M-702 Commutative Algebra Dr. Ravi A. Rao Formerly, TIFR,
Mumbeai
M-703 Algebraic Topology Dr. M. S. UM-DAE CEBS
Raghunathan
M-704 Differential Geometry & Dr. Ameeya Bhagwat | UM-DAE CEBS
Applications
M-801 Partial Differential Equations | Dr. Ameeya Bhagwat | UM-DAE CEBS
M-802 Algebraic Number Theory Dr. Anuradha Freelance
Nebhani
M-803 Differential Topology Dr. Chaitanya Freelance
Senapati
M-804 Computational Mathematics Dr. Ajit Kumar ICT, Mumbeai
MPr-701 | Project Assigned by Guide -
MPr-801 | Project Assigned by Guide -
MPr-901 | Project Assigned by Guide -
MPr-1001 | Project Assigned by Guide -
School of Physical Sciences
P-101 Physics-I Dr. S. R. Jain Formerly, BARC
Mumbai
P-201 Physics-II Dr. Vijay Singh Formerly, BARC
Mumbai
P-301 Classical Mechanics-I Dr. Bhooshan Paradkar | UM-DAE CEBS
P-302 Mathematical Physics-I Prof. Ashok K. Raina Formerly, TIFR
Mumbai
P-303 Electromagnetism-I Dr. Padmnabh Rai UM-DAE CEBS
P-304 Waves, Oscillations and Dr. Brijesh Prithvi UM-DAE CEBS
Optics
P-401 Mathematical Physics-II Prof. Ashok K. Raina Formerly, TIFR
Mumbeai
P-402 Quantum Mechanics-I Dr. Anwesh Mazumdar | HBCSE, Mumbai
Dr. Mamtha Madur
P-403 Classical Mechanics-II Prof. Bhooshan UM-DAE CEBS
Paradkar
P-404 Optics and Special Relativity | Dr. Sangita Bose UM-DAE CEBS
P-501 Electromagnetism-II Dr. G. Ravikumar BARC Mumbai
P-502 Quantum Mechanics-II Dr. Deepan Ghosh Formerly, IIT
Bombay
P-503 Statistical Physics-I Dr. Sangita Bose UM-DAE CEBS
P-601 Nuclear Physics Dr. Sujit K. Tandel UM-DAE CEBS
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P-602 Condensed Matter Physics-I | Dr. Padmnabh Rai UM-DAE CEBS
P-603 Atomic and Molecular Dr. Brijesh Prithvi UM-DAE CEBS

Physics Dr. Aparna Shastri BARC, Mumbai
P-604 Mathematical Physics-III Dr. Ameeya Bhagwat UM-DAE CEBS
P-701 Fluid Mechanics Dr. Bhooshan Paradkar | UM-DAE CEBS
Prof. H. M. Antia
P-702 Statistical Physics-II Dr. G. Ravi Kumar Formerly, BARC,
Mumbeai
P-703 Condensed Matter Physics-II | Prof. Vijay Singh UM-DAE CEBS
P-704/PE- | Quantum Field Theory Dr. Ameeya Bhagwat UM-DAE CEBS
1013
P-801 Astronomy & Astrophysics Dr. Ananda Hota UM-DAE CEBS
Prof. H. M. Antia
P-802/PE- | Non-Linear Dynamics and Prof. S. R. Jain Formerly, IIT-B
1018 Chaos
P-803/PE- | Computational Physics Dr. Bhooshan Paradkar | UM-DAE CEBS
1015
P-805/PE- | Particle Physics Dr. Anuradha Misra Formerly,
1005 University of
Mumbeai
P-804 General Relativity and Dr. Sanved Kolekar IIA, Bangaluru
/PE-1004 | Cosmology
PL-101 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
Prof. Manohar Nyayate
Dr. Wendrich Soares Vedanta College
PL-201 Physics Laboratory Prof. Manohar Nyayate | UM-DAE CEBS
Prof. R. Nagarajan
Dr. Wendrich Soares Vedanta College
PL-301 Physics Laboratory Dr. Padmnabh Rai UM-DAE CEBS
Dr. Brijesh Prithvi UM-DAE CEBS
PL-401 Physics Laboratory Dr. Brijesh Prithvi UM-DAE CEBS
Dr. Padmnabh Rai
PL-403 Statistical and computational | Dr. Nilay Bhatt BARC, Mumbai
Techniques Dr. Sunder BARC, Mumbai
Sahayanathan
PL-501 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
Prof. Manohar Nyayate
Dr. Kartik Subbu Mithibai College,
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Mumbeai
PL-502 Numerical Methods Prof. H. M. Antia UM-DAE CEBS
Laboratory
PL-601 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
Prof. Manohar Nyayate
Dr. Kartik Subbu Mithibai College,
Mumbeai
PL-701 Advanced Physics Dr. Sangita Bose UM-DAE CEBS
Laboratory Dr. Sujit Tandel
PL-801 Advanced Physics Dr. Ananda Hota UM-DAE CEBS
Laboratory. Dr. H.M Antia
PPr-701 Project Assigned by Guide -
PPr-801 Project Assigned by Guide -
PPr-901 Project Assigned by Guide -
PPr-1001 | Project Assigned by Guide -
General Subjects
GL101 Computer Basics Mr. Rajvir Tanwar AEES
GL-201 Electronics Laboratory Prof. R. Nagarajan UM-DAE CEBS
H-101 Communication Skills- I Dr. Dipti Kenia -
H-201 Introduction to Psychology | Dr. Rajendra Agarkar | UM-DAE CEBS
H-301 Humanities and Social Dr. Ambika UM-DAE CEBS
Sciences (World literature) Natarajan
H-401 History and Philosophy of Dr. Ambika UM-DAE CEBS
Science Natarajan
H-501 Humanities and Social Dr. Rajendra Agarkar | UM-DAE CEBS
Sciences (Positive
Psychology)
H-501 Ethics of Science & Dr. Ambika UM-DAE CEBS
Intellectual property Rights | Natarajan
Dr. Dani P. Rajiah BARC, Mumbai
H-601 Introduction to Economics & | Dr. Suchita Formerly, Vice
Krishnaprasad Principal,Elphinstone

College
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3.  Faculty
3.1 Core Faculty
School of Biological Sciences

Name of Faculty Designation Field of Specialization

Dr. Jacinta S. D’Souza Professor and Chair, | Protein-Protein Interactions,
School of Biological | Chlamydomonas stress physiology,
Sciences Flagellar Biology

Dr. Manu Lopus Reader Non-apoptotic cell death

mechanisms. 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
Reader from 1st July,
2022

Investigating  intracellular ~ and
intercellular signalling mechanism to

combat biofilms, discovering novel

compounds to prevent antibiotic
resistance and targeted drug delivery
School of Chemical Sciences
Name of Faculty Designation Field of Specialization
Dr. R. K. Vatsa Officiating Director Physcial Chemistry, Photochemistry

and Photoionisation, Gase Phase
Clusters, Mass Spectrometry, IR and

UV-Visible  Spectroscopy, Laser-
Matter Interaction, Nanomaterial
Dr. Neeraj Agarwal Associate Professor and | Materials Chemistry; Organic
Chair, School of | electronics, and Biological
Chemical Sciences applications of inorganic compounds
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 Transition metal catalysis; Drug

design and synthesis; Computational

chemistry
Dr. Sinjan Choudhary | Assistant Professor Understanding  interactions in
Reader from 1st July, | biologically = important  systems;

2022

Micelles mediated drug delivery;

natural products-based therapeutics
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for neurodegenerative and infectious
diseases

School of Mathematical Sciences
Name of Faculty Designation Field of Specialization

Dr. Swagata Sarkar

Assistant Professor

Algebraic Topology

School of Physical Sciences

Name of Faculty

Designation

Field of Specialization

Dr. Ameeya Bhagwat

Associate Professor

Microscopic-Macroscopic
of
Structure and reaction properties of

calculations nuclear masses,

loosely bound nuclei

Dr. Sangita Bose

Associate Professor
and Chair, School of
Physical Sciences

of
superconducting and magnetic thin

Electronic properties

films, nanostructures and

nanocomposites  using  transport

based spectroscopic methods

Dr. Padmnabh Rai

Reader

Plasmonic-
of
Carbon Nanotube, Graphene, and

Synthesis and

Optoelectronic ~ Applications

Single Crystal Diamond

Dr. Bhooshan Paradkar

Assistant Professor
Reader from 1st July,

2022

Plasma Physics, Laser-matter
interaction at relativistic intensities,

Advanced Accelerator concepts

3.2 Distinguished and Emeritus Professor

Name of Faculty

Designation

Field of Specialization

Dr. J. P. Mittal
(Chemistry)

Distinguished Professor

of UM-DAE CEBS

and Chair, Academic Board

Photochemistry and chemical
dynamics

Dr. Swapan Ghosh
(Chemistry)

Distinguished Professor

and Dean Academic Affairs

Theoretical chemistry,
Computational molecular &
materials science, Soft condensed
matter physics

Prof. M. Raghunathan

Distinguished Professor

Lie Groups and Algebraic

(Mathematics) Groups
Prof. S. G. Dani Distinguished Professor Lie Groups and Ergodic Theory
(Mathematics) and Chair, School of
Mathematical Sciences
Dr.S. K. Apte Distinguished Professor Molecular Biology, Cell Biology,
(Biology) Biochemistry, Microbiology,
Biotechnology
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Dr. V. K. Jain Distinguished Professor Organometallic Chemistry
(Chemistry) w.e.f. 22nd
June 2023
Dr. D. K. Palit Emeritus Professor Radiation and photochemistry,
(Chemistry) Ultrafast spectroscopy and

chemical reaction dynamics

Prof. S. D. Samant
(Chemistry)

Emeritus Professor

Organic synthesis

Prof. R. Nagarajan
(Physics)

Emeritus Professor

Experimental Condensed Matter
Physics - Superconductivity,
Magnetism, and Valence
Fluctuation

Prof. Manohar Nyayate
(Physics)

Emeritus Professor

Experimental Condensed Matter
Physics - Magnetism of rare earth
inter-metallic and nuclear

spectroscopy

3.3

Faculty hosted by CEBS

Name of Faculty

Designation

Field of Specialization

School of Chemical Sciences

Dr. K. I. Priyadarshni

Raja Ramanna Fellow

School of Mathematical Sciences

Prof. H. M. Antia

Raja Ramanna Fellow

Bio-inorganic and organometallic
chemistry
Solar and stellar physics, X-ray
astronomy

School of Physical Sciences

Dr. Sujit Tandel Associate Professor | Spectroscopy of the heaviest nuclei,
(UGC FRP) Exotic  nuclear shapes, Novel
symmetries, Isomeric states in nuclei
Dr. Ananda Hota Assistant Professor | Multi-wavelength (UV, optical, IR,
(UGC FRP) radio) observational investigation of
black hole-galaxy co-evolution in the
cosmic web
Dr. Gopal Krishna INSA Senior Scientist Astrophysics
Dr. S. Kailas INSA Senior Scientist Nuclear physics
3.4  Faculty on Contractual Basis
Name of Faculty Designation Field of Specialization
Dr. P. Brijesh Assistant Professor Laser-Plasma Physics, High-
(Physics) Intensity/ Ultrafast Laser-Matter

Interactions, Accelerators and Beam
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Physics, Optical Sciences

Dr. Siddhesh B. Ghag

(Biology)

Assistant Professor

Plant-pathogen interactions, Fungal
virulence, Plant disease resistance

and control of plant diseases

Dr. Subhojit Sen

Assistant Professor

Molecular Epigenetic Screens,

(Biology) Cancer, Chromatin and Nucleosome
Biology, ChIP and GWAS, Genomics
and Transcriptomics, = Molecular
Biology

3.5 Post-Doctoral Fellows / Research Associates

Sr. Name Duration Designation
No.
School of Biological Sciences
01 Dr. Prakash Kalwani 03.10.2022 - 15.05.2023 | Research Associate - I (RA-I)
02 Dr. Aparna Tiwari 04.11.2022 - continuing | Research Associate - I (RA-I)
School of Chemical Sciences
03 Dr. Prabhat Kumar Sahu | 07.03.2022 - continuing | Research Associate - I (RA-I)
under RRF
School of Mathematical Sciences
04 Dr. Dinesh Pandey 05.08.2022 - 05.06.2023 | Research Associate - I (RA-I)
05 Dr. Praveen Kumar Roy | 12.08.2022 - continuing | Research Associate - II (RA-
)
06 Dr. Ankit Mishra 26.07.2023 - continuing | Research Associate - I (RA-I)
Humanities
07 Dr. Ambika Natarajan 09.08.2021 31.12.2022 ‘ Research Associate - I (RA-])
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4, Administration

The name and designation of the administrative staff involved in various administrative

activities are given below:

Administrative Staff

Mr. Mohan Jadhav

Officer-in-Charge (Purchase & Stores)

Mr. Narasinga Sahoo

Advisor Academic Office

Sr. No. | Name Designation
1. Dr. R. K. Vatsa Officiating Director
2. Shri. Bhupesh K. Gangrade Registrar
3. Ms. Swati V. Kolekar (Admin) Senior Office Superintendent
4. Ms. Rupali Shringare (Finance) Senior Office Superintendent
5. Ms. Vaishali M. Kedar (Admin) Office Superintendent
6. Ms. Neha Dandekar (Finance) Office Superintendent
7.
8.
9.

Ms. Veena Sawant

Office Assistant (Purchase & Stores)

—_
(@)
£
=

. Maharajan Thevar

Office Assistant (Academic Office)

11 Mr. Shankar Kadam Office Assistant
12 Mr. Rahul Sawant Hostel Assistant
13 Mr. Maruti Khot Office Attendant
14 Mr. Bhushan Deshpande Office Attendant
15 Mr. Omesh Narvankar Office Assistant
16 Ms. Rachana Akerkar Office Assistant

Scientific and Technical Staff

17. Mr. Prashant Gurav

Systems Assistant

18. Mr. B. P. Srivastava

Site-Supervisor

19. Mr. Tushar Bandkar

Technical Supervisor

20. Mr. Amit Shetkar

Library Assistant

21. Mr. Kanak Gawde

Scientific Assistant (Biology)

22. Ms. Sonali Shiriskar

Scientific Assistant (Chemistry

23. Mr. Ram M. Sore

Laboratory Attendant (Physics

24, Mr. Dinesh B. Desai

25. Mr. Abhay Bakalkar

)
)
Laboratory Attendant (Physics)
Laboratory Attendant (Physics)

26. Mr. Santosh Sood

Laboratory Attendant (Biology

27. Mr. Harish Hira Singh

)
)

Laboratory Attendant (Biology

28. Mr. Sarath Kumar

29. Ms. Rupesh Kamtekar

Laboratory Attendant (Chemistry)

30. Mr. Abhijit Ghag

Laboratory Attendant (Chemistry)

31. Mr. Sandesh Kolambe

(
(
(
(
Laboratory Attendant (Biology)
(
(
(

Laboratory Attendant (Chemistry)
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32. Mr. Mayuresh Mestry Project Assistant (Chemistry)
33. Mr. Mahesh Poojary Junior Research Fellow
34. Ms. Jashoda Suthar Junior Project Assistant
35. Ms. Komal Pujare Junior Project Assistant
Consultants
36. Dr. Rajendra Agarkar Medical Advisor
37. Dr. Archana Shukla Medical Counsellor
38. Ms. Deepti Deshpande Yoga Teacher
39. Adv. Saurabh Pakale Legal Consultant
Wardens
Dr. Mahendra Patil Warden (Boys)
Dr. P. Brijesh Co-warden (Boys)
Dr. V. L. Sirisha Warden (Girls)
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5. Students

51  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 create 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.

The NEST is a compulsory online/computer-based 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. NISER and CEBS are residential
institutes equipped with the state-of-art teaching facilities and research laboratories,
modern computational facilities, computer centres and excellent libraries. The NEST is
conducted jointly 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 in more than 90 cities across India at around 120 centres.

The question paper of NEST-2021 consists of four sections of objective (MCQ) type
questions. Each section carries equal weightage for all the subjects i.e. 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) 2022

The NEST-2022 examination was conducted nationally on the 18t of June, 2022 in 110
centres spread across 24 States and 6 Union Territories in the country. In all, 27374
candidates registered for the examination, out of which 22235 candidates appeared for the
examination. Following the examination, the answer scripts were released to the students
along with the answer keys and sufficient time was provided for raising objections. After
dealing with all queries and objections the merit list was prepared based on the final
answer key and the results were declared on the 5t of July, 2022.
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Number of applicants for the NEST examination with past few years is given below:

Year No. of Students No. of Students No. of students | No. of students
enrolled for appeared in admitted in remained in
NEST NEST CEBS Semester-1
2017 68,458 49,870 47 38
2018 67,578 44,058 47 33
2019 53,450 37,510 63 47
2020 41,534 21,128 59 54
2021 35,198 24,328 60 41
2022 27,374 22,235 48 34

The state wise distribution of the applicants who appeared in in the NEST examination
in 2022, is given below:

State / UT of Total Total Total % %

Domicile Registered Present Absent Present | Absent
Odisha 8083 7212 871 89.22% 10.78%
Kerala 3787 2972 815 78.48% | 21.52%
West Bengal 2190 1642 548 74.98% 25.02%
Uttar Pradesh 1859 1523 336 81.93% 18.07%
Maharashtra 1627 1277 350 78.49% 21.51%
Delhi 1353 1028 325 75.98% | 24.02%
Rajasthan 1025 762 263 74.34% | 25.66%
Telangana 918 773 145 84.20% 15.80%
Tamil Nadu 885 653 232 73.79% | 26.21%
Bihar 709 520 189 73.34% | 26.66%
Karnataka 624 475 149 76.12% 23.88%
Andhra Pradesh 601 482 119 80.20% 19.80%
Madhya Pradesh 508 402 106 79.13% 20.87%
Jharkhand 506 425 81 83.99% 16.01%
Chandigarh 487 352 135 72.28% | 27.72%
Chhattisgarh 397 333 64 83.88% 16.12%
Uttarakhand 360 290 70 80.56 % 19.44%
Assam 309 196 113 63.43% | 36.57%
Himachal Pradesh 291 240 51 82.47 % 17.53%
Gujarat 273 207 66 75.82% | 24.18%
Jammu and Kashmir 169 139 30 82.25% 17.75%
Tripura 114 93 21 81.58% 18.42%
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Puducherry 106 89 17 83.96% 16.04%
Punjab 101 81 20 80.20% 19.80%
Goa 27 21 6 77.78% 22.22%
Meghalaya 21 18 3 85.71% 14.29%
Arunachal Pradesh 19 12 7 63.16% 36.84%
Andaman and 13 9 4 69.23% | 30.77%
Nicobar
Ladakh 6 5 1 83.33% 16.67%
Nagaland 6 4 2 66.67 % 33.33%

27374 22235 5139 81.23% 18.77%

Brief summary of the gender and category wise applicants, who appeared in the NEST

examination in 2022:

Supernumerary PD
Gender GEN OBC- |GEN- SC | ST (I%K (not a Total
NCL |EWS applicants Category)
only)
Male 6851 3825 670 | 1488 | 506 102 57 13,340
Female 7282 | 4484 515 | 1268 | 485 98 34 14,034
Transgender | 0 0 0 0 0 0 0 0

5.3  Students Admitted in Integrated M.Sc. Students in Academic Year 2022-

2023:
S. Name of the Student Gend | Category | Merit | Cat | Home State
N. er Rank | eg.
Ra
nk
1. | Adithya Maurya KR M SC 1390 | 59 Karnataka
2. | Aditya Nath Singh M GENER 290 12 Bihar
AL
(EWS)
3. | Aishwarya Bhushan F J&K 1955 - Jammu &
Kashmir
4. | Ajzal V Abubacker M OBC- 1022 | 242 Kerala
NCL
5. | Amit Mall M OBC- 392 73 | Uttar Pradesh
NCL
6. | Aniket Sahoo M OBC- 559 | 116 Odisha
NCL
7. | Ankit Gautam M GENER 128 - Rajasthan
AL
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8. | Aryan Sandeep Goyle M GENER 204 - Maharashtra
AL
9. | Aswin Bishoyi M OBC- 652 | 143 Odisha
NCL
10. | AthavanR. M SC 1891 | 128 Kerala
11. | Bhuvaneswati Kotari F SC 1910 | 157 Telangana
12. | Chanderpal L. M OBC- 1160 | 269 Haryana
NCL
13. | Kavinthiraa M M OBC- 920 | 215 | Tamil Nadu
NCL
14. | Khushi Choudhary F OBC- 637 | 138 Rajasthan
NCL
15. | Kuldeep Meena M ST 931 3 Rajasthan
16. | Kumar Shambhav M GENER 844 49 Bihar
AL
(EWS)
17. | Madhurima Sarkar F GENER 616 0 West Bengal
AL
18. | Manab Mandal M OBC- 487 95 West Bengal
NCL
19. | Niharika Priyadarshini F OBC- 949 | 224 Odisha
Behera NCL
20. | Piyush Jena M GENER 428 - Odisha
AL
21. | Prachi Tripathy F GENER 586 0 Odisha
AL
22. | Rishabh Nath M OBC- 1134 | 261 Bihar
NCL
23. | Saharsh Shanu M GENER 790 43 Bihar
AL
(EWS)
24. | Sangram Tudu M ST 2012 | 56 Odisha
25. | Shreyas Chandra M GENER 167 - Delhi
AL
26.. | Soumya Kantasa M GENER 655 33 Odisha
AL
(EWS)
27. | Subham Dey M GENER 618 29 West Bengal
AL
(EWS)
28. | Sushmita Gupta F OBC- 179 29 | Uttar Pradesh
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NCL
29. | Swadhin Sai Shankar M SC 1885 | 124 Odisha
30. | Tahseen Arif M GENER 247 - Bihar
AL
31. | Ujjwal Agrawal M GENER 337 - Uttar Pradesh
AL
32. | Vibhu Pandya M GENER 107 - Madhya
AL Pradesh
33. | Yashobanta Sahu M OBC- 495 97 Odisha
NCL
34. | Yavnika Bansal F GENER | KVPY | 744 Haryana
AL

54  M.Sc. students graduated in Academic Year 2022-2023 (Quanta 12)
Students Distribution: Biology-11, Chemistry-07, Mathematics-04 and Physics-11
completed their M. Sc. Degree. The details of their dissertation projects of students of

Quanta 12 are given below:

Roll No. Student Name and affiliation of Project title
Name Guide and Co-guide
School of Biological Sciences
B0181201 | Mr. Abhijit Dr. T. K. Beuria, Institute | Cloning  expression  and
Patra of Life Sciences, purification of the bacterial
Bhubaneswar molecular chaperone GroEL
B0181204 | Ms. Anju Dr. Ewelina Knapska, Chemogenetic Inhibition of
Cyriac Nencki Institute of the projections from Ventral
Experimental Biology, Tegmental Area to Anterior
Warsaw , Poland Cingulate Cortex and the
effects in social interaction.
B0181202 | Mr. Abhinav | Prof Daniel St Johnston, Investigating the
Kumar Vats The Gurdon Institute, organogenesis of Drosophila
University of Cambridge | midgut.
B0181205 | Ms. Anoushka | Prof. Sorab Dalal, Studying  the interaction
Sachdeva ACTREC, Navi Mumbeai between 14-3-30 and YY1 and
its impact on UPR pathway
B0181210 | Ms. Dhriti Prof Daniel St Johnston, Investigating the role of basal
Saumya Gurdon Institute, receptors in  Drosophila

University of Cambridge

enterocyte polarity.
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B0181213 | Mr. Jay Dr. Nishad Matange, Developing Methods to screen
Phadke IISER Pune the effect of natural variation
on two component system
mediated antibiotic resistance
in Escherichia coli
B0181220 | Ms. Muskan Dr. Ganesh Pai B.,, BARC | Replication dysfunction in
Sharma Mumbai conjunction  with ~ PARP
inhibition leads to contextual
synthetic lethality in cancers
B0181220 | Ms. Rakshitha | Dr. Dhanya Characterization ~ of  the
Madamakki Cheerambathur, organization and dynamics of
University of Edinburgh, | KNL-1 protein in the Touch
Scotland Receptor Neurons of
Caenorhabditis elegans
B0181225 | Ms. Shalu Dr. Siddhesh Ghag, Centre | Evaluating the potential of
Pankaj of Excellence in Basic rhizobacterial ~ isolates in
Sciences, Mumbai banana plant growth
promotion and protection.
B0181231 Mr. Tharun Dr. Owen Davies, The molecular structure of the
Chand P. University of Edinburgh | meiotic synaptonemal
complex.
B0181236 Mr. Vikram Dr. Rajani Kant Chittela, A novel method to determine
Sen BARC Mumbai the melting temperature of the
protein based on fluorescent
dye.
School of Chemical Sciences
C181207 Mr. Ashish Dr. Ajish Kumar K. S, Design and synthesis of C6-
Meena Bhabha Atomic Research | acrylamido-B-D-mannose
Centre,
C181212 Mr. Karthik Dr. Mukesh Kumar, Expression, Purification,
Nayak Bhabha Atomic Research | Characterization and
Centre, India Crystallization of SARS-CoV-2
Papain-like protease
C181215 Mr. Hemant Prof. Ksenija D. Glusac, Synthesis  of  chlorinated
Yadav University of Illinois, Graphene Quantum Dots and

Chicago

incorporation of it on dqp

ligand based Ruthenium
catalyst for photo and
electrocatalysis
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C181221 Mr. Pankaj Dr. Gunjan Verma, Formulation, Structural
Gautam Bhabha Atomic Research | Characterization and
Centre, India Therapeutic Evaluation of
kappa-Carrageenan-based
Hydrogels for Biomedical
Applications
C181222 Mr. Priyanshu | Professor Sir David Bioimage analysis for T-cell
Singh Raikwar | Klenerman, University of | and Antigen Presenting Cells
Cambridge, Cambridge, contacts
United Kingdom
C181229 Mr. Swarnava | Dr. Jelena Sjakste, Ecole Electron-Phonon Interaction
Mitra Polytechnique, Institut in Semiconductors: Coupling
Polytechnique de Paris, of Ab initio data for Hot
France Carriers with
Device-oriented ~ Simulation
methods
C181233 Ms. V. S. Prof. Michio Iwaoka, Synthesis and characterization
Gayathri Tokai University, Japan of 4’-selenonucleosides
School of Mathematical Sciences
MO0181203 | Mr. Ananya Prof. Vivek Borkar ; A novel distributed algorithm
Singhal IIT-Bombay for non-convex optimization
MO0181216 | Mr. Lokendra | Prof. Anish Ghosh ; Metric Geometry
Meena TIFR, Mumbeai
MO0181230 | Ms. Tanvi Prof. Tanmay Deshpande ; | Representation Theory
Mahajan TIFR, Mumbeai
MO0181235 | Mr. Vidit Prof. R. Thangadurai; Elliptic Curves
Aggarwal HRI, Prayagraj
(Allahabad)
School of Physical Sciences
P0181206 | Mr. Aryadeep | Dr. Oldrich Semerak, Toroidal sources of
Paul Mathematics and Physics, | gravitation around a
Charles University, Schwarzschild black hole
Prague
P0181208 | Mr. Avik Das | Dr. Tushar Debnath, IIT Optical Properties of Water-
Guwahati Triggered Manganese Doping
in Perovskite Nanoplatele
P0181209 | Mr. Prof. Sumio Yamada, A Study of Counterexamples
Deependra Gakushuin University of Penrose Conjecture
Chaddha
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P0181211 | Mr. Gaurav Prof. R. Vijayaraghavan, Implementation of two-stage
Agarwal TIFR, Mumbai frequency up-conversion
technique for controlling
superconducting qubits
P0181214 | Mr. Jovi K. Dr. Romain Danneau, KIT | Designing Twisted Bilayer
Graphene Based Devices
P0181217 | Mr. M. Dr. Thierry Champel, A Study of Landau levels with
Kruthik Laboratoire de Physique et | 4D Phase space formalism
Modélisation des Milieux
Condensés, Grenoble
P0181219 | Mr. Muhseen | Prof. Michael Ireland, PSF Calibration for LFC of
Musthafa Australian National Veloce Spectrograph
University
P0181226 | Mr. Shashank | Dr. Ramchararao Yalla, Fabrication and Analysis of
Suman University of Hyderabad | Tapered Micro/nano Fibers
for sensing applications
P0181227 | Mr. Shaurya Dr. Christian Wolff, Dr. Implementing Machine
Anand Quentin Jeangros, EPFL, Learning For The
CSEM Development Of Next
Generation Photovoltaics
P0181228 Mr. Shriraj G. | Dr. Daria Gusakova, 3D Finite Element modeling
Hegde SPINTEC, Grenoble for Spintronics
P0181234 Mr. V.S. Prof. Amol Dighe, DTP, Matter Effects in Supernova
Tharun TIFR Neutrino Propagation
Krishna
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6. Research Overview

6.1 School of Biological Sciences

Prof. Jacinta S. D’Souza

Exploring the molecular underpinnings of motility and ciliogenesis by dissecting
multiprotein complexes - Cilia are hair-like structures that help cells to move and sense
their environment. They are made up of several different proteins that form Multiprotein
Complexes (MPCs) via non-covalent interactions that coordinate with each other to bring
about their appropriate function. This research group uses the flagella of the unicellular
alga Chlamydomonas reinhardtii as a model for the identification, isolation, and
characterization of crucial MPCs that might contribute to the functioning of
motility/ciliogenesis and its aberrations leading to several human diseases, especially
primary ciliary dyskinesia (PCD).

Can ciliary proteins be used as molecular determinants of survival, tumorigenesis, and
PCD?: This laboratory had isolated a central pair-based 10-member MPC (~2 MDa). The
various protein partners have their respective human orthologues, such as the human
orthologue of FAP174 MYCBP-1 which has been implicated in tumorigenesis and is being
used as a potential target for therapeutics. Its direct interactor FAP65 is an A-Kinase
Anchoring Protein that harbours a hydin-like domain. It is highly expressed in the human
testis and differentially expressed during spermatogenesis. It seems to be forming an
atypical AKAP signalling scaffold while interacting with the basic framework
(microtubules) of the flagella. It contains 7 ASH domains, 4 out of which at its N-terminus
binds very strongly (1 pM), a Kp that is stronger than the canonical MAP2 binding to
tubulin (~100 nM) (Amruta A. Shendge & Jacinta S. D'Souza). The fap65 C. reinhardtii
mutant is null with no expression of mRNA nor protein, has normal-length flagella with
disoriented motility, cells clump together and its axoneme lacks the C2 projections. PCD
patients with a mutation in CFAP65 show very strong disruption in their ciliary
axonemes. Given this, it is concluded that FAP65 brings about_stability to the projection
which it harbours. Another interactor that is being tested is FAP147, an orthologue of
MYCBP-Associated Protein (MYCBP-AP). The laboratory is studying the _interacting
domains of FAP147 with FAP174 and FAP65 using recombinant DNA Technology. The
domains on FAP147 have been mapped and are being over-expressed in E. coli for the
purpose of purifying them for domain mapping investigations (Sneha Desai & Jacinta S.
D’Souza). FAP269, FAP221, FAP70, FAP54, FAP20, STK36, Hydin, Translin,
Neuromodulin, and PF20 are being explored as molecular determinants. This work is
being done in collaboration with Prof. Takahashi Ishikawa (Paul Scherer Institute,
Switzerland) and Alexander Leitner (ETH, Switzerland) (Students: Ms. Sharada Iyer and
Ms. Anuja Patil [CEBS] & Prof. Jacinta S. D’Souza, [CEBS])
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Ligand Analyte kal kdl (1/s) = ka2 kd2 Kp | Strength
(1/Ms) (1/s) | (1/s)
Tubulin = FAP65 (ASH1,2, 8.93E+04 1.01E-07 = — | 15pM +++
3,4)
FAP65 (ASH 2,3, @ 1.92E+05| 0.02518 = = 131 +
4) nM
FAP65 (ASH1,2) @ 3.59E+04 4.17E-08 — — 11pM +++

FAP65 (ASH 1,2, | 7.74E+05| 0.01368 | 0.0085| 0.0014 25nM  ++
3)

GST — — — — = —

Table 1: SPR analysis of FAP65 ASH domains with tubulin

Characterization of the Adenylate Kinase domain-containing proteins: This MPC
harbours 3 proteins with adenylate kinase domains (FAP75, CPC1 and FAP42). The ADK
domain of FAP42 and CPC1 have been cloned, over-expressed and their recombinant
protein purified to homogeneity. The specific activity for FAP142 was found to be 0.07
units/mg protein, while CPC1 showed very negligible activity. The activities of most
ciliary proteins fall within the range of 0.05-0.4 units/ mg protein. Meanwhile, using the in
vitro tube assay, ADK activities of axonemes, partially purified C1 and C2 from C.
reinhardtii flagella were measured. The specific activities were similar in both C1 and C2
fractions; however, the kinases in C2 seemed to be fast-acting as compared to those in C1.
Additionally, these kinases follow an increasing trend in their activity when the flagella
are regenerating and show a decreasing trend while these are re-sorbed. The significance

of such trends is being investigated in the light of dynein motor activation (Student: Mr.
Raza Ali Jafri [CEBS] & Prof. Jacinta S. D’Souza, [CEBS])

Role of Fox]J1 in the conversion of mammalian 9+0 to 9+2 cilia: In the conversion of 9+0
cilia to the 9+2 types, several genes are regulated by the hub transcription factor Fox]J1. To
study the consensus sequence of the promoters that are invoked in the binding, the full-
length Fox]J1 gene and its DNA-binding domain were cloned and the protein over-
expressed in E. coli. The pure protein was used in an electrophoretic mobility assay to
determine the binding. The consensus sequence TGTTTGT shows a mobility shift when
Fox]J1-DBD is used in the assay. The full-length FOX]J1 protein exhibited a trans-activation
domain (TAD) that is assumed to interact with co-transcription factors, one of these was
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identified as MYC-Binding Protein-1. In order to study this interaction and the profile of
Fox]J1 gene regulation, a ciliary cell line donated by Ronald Chrystal (Cornell University)
has been set up and is being optimized for ALI conditions (Student: Mr. Shashank Arora
[CEBS] & Prof. Jacinta S. D’Souza, [CEBS])

Dr. Manu Lopus

Dr. Manu Lopus’ group focuses on understanding the biology of cancer and the
development of potent, tumour-specific anticancer therapeutics

Identification of the mechanisms and therapeutic potential of non-apoptotic cell
deaths: Cancer cells oftentimes become resistant to anticancer therapeutics that are aimed
at inducing apoptosis. To counteract this, induction of non-apoptotic cell death
mechanisms have been explored. Dr. Lopus’s group is investigating non-apoptotic
mechanism such as ferroptosis and autophagy-mediated cell death. Combining cellular,
metabolomic, proteomic, and computational approaches, they have identified the roles of
tubulin, a protein target of several anticancer drugs in the induction of these cell death.
The first part of the work has already been published (in collaboration with Prof. Pradeep
Naik [Sambalpur University]; Students: Ms. G. Radha, Ms. Bhavisha Patel [CEBS])

Development of designer nanoparticles as smart delivery systems of phytochemicals of
medicinal herbs: The Groups has successfully developed three smart delivery systems,
namely Ashwagandha-phytochemicals functionalized gold nanoparticles, garlic
functionalized gold nanoparticles, and Brahmi-phytochemicals functionalized gold
nanoparticles, deciphered the mechanistic details of their working in cancer cells and
their superior efficacy over the free extracts. Currently, the antitumor efficacy of efficacy
of such GNPs is being studied in cellular and preclinical models (in collaboration with Prof.
RV Hosur; Students: Ms. Kimaya Meher, Ms. Bhavisha Patel and Mr. Gandhar Pusalkar [CEBS])

Dr. V. L. Sirisha

Insights into the Potential of Green Algal Polysaccharides Potential to Combat
Uropathogenic Proteus mirabilis and Staphylococcus saprophyticus Biofilms: Biofilms
are complex sessile microbial community extremely resistant to antibiotics. They typically
form on both biotic and abiotic surfaces and are usually associated with high rates of
mortality and morbidity in patients in hospital settings. Nosocomial infections are the
major cause of infections seen worldwide. Bacterial Urinary Tract Infections (UTIs)
represent the most common type of nosocomial infection that affect different parts of the
urinary tract in both males and females. Staphylococcus species and Proteus mirabilis
constitutes 10%-15% UTIs primarily by the quorum-sensing dependent biofilm formation
and are highly resistant to antimicrobials. In the current study sulfated polysaccharides
were extracted from green algae Chlamydomonas reinhardtii (Cr-SPs), purified by anion
exchange chromatography and validated by biochemical and structural analysis.
Minimum Inhibitory Concentration (MIC50) of Cr-SPs against S. saprophyticus and P.
mirabilis was 760 pg/mL and 850 ug/mL. The time-kill curves and Colony forming unit
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assays showed bactericidal potential of Cr-SPs in a dose-dependent manner. Cr-SPs
inhibited biofilm formation up to 34-100% at 0.5 mg/ml-8 mg/ml in S. saprophyticus and
P. mirabilis. Cr-SPs altered the hydrophobic nature of these bacterial cells by ~2-fold as
compared to controls inhibiting bacterial adhesion to surfaces. Interestingly, Cr-SPs
efficiently distorted preformed-biofilms in a dose-dependent manner. Quantification of
total Extra polymeric substance and eDNA of mature biofilms showed Cr-SPs’s ability to
destroy biofilms. Scanning electron microscopy analysis of Cr-SPs treated cells showed
morphologically altered cells and disintegrated biofilms. Furthermore, Cr-SPs
significantly reduced Quorum sensing induced protease and urease enzyme activities and
bacterial swimming and swarming motilities. These results indicate the promising
potential to develop Cr-SPs as a potential antibiofilm agent against nosocomial infections
causing bacteria. (Students : Ms. Jyoti V, Vijayalaxmi R, Berness F and Dr. V. L. Sirisha
[CEBS])

Ebselen’s Potential to Inhibit Planktonic and Biofilm Growth of Neisseria mucosa:
Antibiotic resistance of various bacterial communities remains a global burden in the
healthcare industry. Biofilm formation is one of the resistance mechanisms acquired by
bacterial communities in order to reverse the action of antibiotics. There is an urgent need
for the discovery of novel antimicrobials and novel approaches to tackle this problem.
However, it is very expensive and challenging to develop new antibiotics. Drug
repurposing is an efficient strategy which reduces time and cost associated with drug
discovery.

In the current study, anti-microbial and antibiofilm potential of an
organoselenium clinical molecule Ebselen against Neisseria mucosa has been elucidated.

Ebselen Antibacterial studies include Minimum Inhibitory Concentration (MIC),
growthkill, Colony Forming Unit (CFU) assays and intracellular Reactive Oxygen Species
(ROS) accumulation studies. Antibiofilm studies included inhibition, eradication and cell
surface hydrophobicity assays, quantification of Extracellular Polymeric Substance (EPS)
and eDNA and for anti-quorum sensing activity, protease and urease enzyme activities
were elucidated.

Ebselen showed efficient bactericidal activity as indicated by its low MIC values,
bacterial growth inhibition over time and its ability to prevent clonal propagation in this
bacterium. Increased accumulation of ROS in Ebselen treated cells indicates radical
mediated induction of bacterial death. Interestingly, Ebselen inhibited and distorted
matured biofilms by degrading the eDNA component of the EPS layer. Ebselen also
attenuated quorum-sensing pathway as indicated by decreased urease and protease
enzyme activities.

Taken together, these results paved the way to repurpose Ebselen as a potential
drug target to curb Neisseria mucosa infections. (in collaboration with Dr. Shaukat Ali Shaikh
and Dr. Indira K. Priyadarsini [CEBS])
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Combating planktonic and biofilm growth of Serratia marcescens by repurposing
Ebselen: Aim of the study The rising instances of multidrug-resistant pathogens is
rapidly evolving into a global healthcare crisis. Identifying new ways of synthesis of
antibiotics is both time-consuming and expensive. Repurposing existing drugs for
treatment of such antimicrobial resistant pathogens has also been explored. Methods and
Results In the current study, Ebselen, was screened for antibacterial and antibiofilm
activity against Serratia marcescens. Various antibacterial studies such as MIC, MBC,
Time-kill curves, Intracellular ROS quantification and colony forming units assays were
performed. Antibiofilm potential was assayed by biofilm inhibition, Cell surface
hydrophobicity assay, eradication, quantification of eDNA and EPS layer, Transmission
electron microscopy analysis were performed. Antiquorum sensing assay was validated
by quantifying the virulence factors production. Further molecular docking of Ebselen
with two QS specific proteins was also carried out. Antibacterial susceptibility tests
showed potent antimicrobial activity of Ebselen against S. marcescens with minimum
inhibitory concentration (MIC50) of 14 pg/mL. Ebselen’s ability to disturb redox
environment by inducing significant ROS generation had led to bacterial death. It also
showed concentration-dependent bactericidal activity as indicated by reduced bacterial
growth and colony forming units propagation. Ebselen was also found to prevent biofilm
attachment by altering the cell surface hydrophobicity while also being effective against
preformed-biofilms as validated by SEM analysis. Additionally, Ebselen showed reduced
virulence factors like urease enzyme activity and prodigiosin pigment production
indicating its promising anti-quorum sensing potential. Molecular docking analysis
validated the strong binding of Ebselen with QS specific proteins (1Joe and PigG) with
binding energies of -6.6 and -8.1kj/cal through hydrogen bonds and aromatic
interactions. These results show that Ebselen has potent antibiofilm potential that can be

explored to identify treatment pathways against bacterial infections. (in collaboration with
Dr. Shaukat Ali Shaikh [CEBS], Dr. Bharti Patel, Dr. Indira K. Priyadarsini[CEBS])

Dr. Siddhesh B. Ghag

Characterization of extracellular vesicles from Fusarium oxysporum f. sp. Cubense -
Extracellular vesicles (EVs) from Fusarium oxysporum f. sp. cubense (Foc) were isolated by
different methods and microscopically visualized using Nile red staining under
fluorescence microscope. EVs under transmission electron microscopy appeared as
spherical, double-membrane, vesicular structures ranging in size from 50-200 nm (in
diameter). The size was determined using Dynamic Light Scattering. These EVs contained
proteins that were separated using SDS-PAGE and ranged between 10-315 kDa. Mass
spectrometry analysis revealed the presence of EV-specific marker proteins, toxic
peptides, and effector proteins. These EVs were found to be cytotoxic, and the toxicity
increased with EVs isolated from the banana co-culture preparation as shown in the
figure (Figure 1). Taken together, a better understanding of Foc EVs and their cargo will
aid in deciphering the molecular crosstalk between banana and Foc. (Student: Dr. Lizelle
Fernandes, Prof. Jacinta S. D’Souza, Dr. S. B. Ghag [CEBS])
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Fig. 1: Characterization of extracellular vesicles (EVs) from Fusarium oxysporum f.
sp. cubense (Foc). (A) EVs stained using Nile red and observed under fluorescence microscope. (B)
EVs extracted from Foc (SA) and from a banana coculture (B-F) showed necrosis similar to
hydrogen peroxide treatment as compared to the phosphate-buffered saline (PBS) control. (C)
The EVs contained proteins ranging from 10-315 kDa separated on SDS-PAGE gel. (D, E) EVs
appeared as spherical double membrane vesicles under transmission electron microscope.

Biocontrol potential of antagonistic microbes from banana rhizosphere : Microbes
present in the rhizospheric region offer resistance to pathogens such as Foc by inhibition
or antibiosis and prevent Fusarium wilt disease. Microbial isolates obtained from the
banana rhizosphere demonstrated in vitro anti-Fusarium activity and plant growth
promoting ability. These isolates showed catalase activity and ammonia production. They
were tested for hemolysis and compatibility. Imparting enhanced banana plant growth by
these isolates was evaluated for their physiological growth parameters using tissue
culture derived banana plants. Volatiles produced by these isolates were extracted and
identified using gas-chromatography mass spectrometry analysis. The volatiles likely to
possess anti-Fusarium activity include heptacosane, hexadecanal, dimethyl-undecane, and
pentadecanal. The ability to reduce Fusarium wilt disease severity in banana plants under
ex vivo conditions is underway. (Student- Ms. Shalu Pankaj, Ms. Janhavi More, Mr.
Aruljyothi P. & Dr. Siddhesh B. Ghag [CEBS])
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Identifying the protein interactors of FocSIX1 - FocSIX1 is one of the crucial effectors
produced by Foc during infection and is essential for pathogenicity. In order to
understand the role of FocSIX1 in Foc-banana pathosystem, FocSIX1 protein was
produced in E. coli cells and purified using Ni-NTA affinity chromatography. The
purified FocSIX1 protein is used as a bait to identify it interactors in the banana, Fusarium

and coculture. (Dr. Aparna Tiwari, Dr. Anuradha Nair, Student : Janani Ganesh, Prof. Jacinta
S. D’'Souza & Dr. Siddhesh B. Ghag[CEBS])

Identifying the protein interactors of FocSgel - FocSgel an important transcription
regulator of pathogenicity genes in Foc, was found to be involved in conidiation, colony
hydrophobicity, pigmentation, production of fusaric acid and overall pathogenicity. To
further ascertain the molecular facts of regulatory roles of FocSgel, it was produced in E.
coli cells and purified using Ni-NTA affinity chromatography. (Student — Ms. Komal
Pujare, Ms. Priyanshi Parekh, Prof. Jacinta S. D’Souza & Dr. Siddhesh B. Ghag [CEBS])

Generation of deletion mutants of FocSIX6 gene - FocSIX6 is another important effector
protein required for pathogenicity. It is conserved in formae speciales of Fusarium
oxysporum and have several conserved motifs. This protein shows similarity to EC36
protein of Colletotrichum species involved in fungal penetration into host plant. In this
study we constructed a plasmid vector (pCSN44-AFocSIX6) with upstream and
downstream sequences cloned across hygromycin resistance gene cassette for creating
FocSix6 knockout mutant (AFocSIX6) through homologous recombination. Foc
spheroplasts were prepared and transformed with the pCSN44-AFocSIX6 and
transformants were selected on hygromycin containing medium. Each putative
transformants were allowed to grow seven generation on selection medium and are
screened by PCR. (Student - Ms. Komal Pujare, Mr. Rajrishi K. Awadhesh & Dr. Siddhesh B.
Ghag [CEBS])

Dr. Subhojit Sen

After several losses during COVID-19, a new library of epigenetically active transgenic
clones of Chlamydomonas is being created. Clones were screened for response to stress (Zn
and Cu) and binned into groups of different gradations of responsiveness. These binned
clone-libraries were used to screen extracts of several leaves from Mumbai Univ Campus
and fragrant spices for epigenetic activity. Interestingly, Nutmeg extracts showed reversal
of epigenetic gene silencing by the phenotypic assay. These extracts were sequentially
fractionated with different organic solvents (with increasing hydrophobicity profiles) for
the enrichment of epigenetic activity. They are currently being re-tested for fractionation
of the enriched activity which will subsequently be used for Mass Spec identification of
the active principle. This will hopefully lead to discovery of new epigenetic drugs from
Nutmeg. (Student - Ms. Jashoda Sutar, Mr. Padmanabhan M, Mr. Akshat Sharma, Mr. Subham
Dey and Dr. Subhojit Sen [CEBS])
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Several UG students were engaged in summer projects to work various aspects of the
water flea Moina macrocopa, a new multicellular epigenetic model. Chlamydomonas as algal
feed reported the highest yields compared to milk or yeast feed giving rise to the
healthiest cultures. In addition to feed frequency and quality, several sources of water
were tested and standardized. Finally a minimal salt M4 media (0.05X) made in RO water

or single distilled water proved optimal for growing healthy cultures of Moina. (Student -
Khushi, Chanderpal, Prachi, Sushmita, Sakshi and Dr. Subhojit Sen [CEBS])

6.2 School of Chemical Sciences

Prof. Swapan Ghosh

Non-monotonic decay of Certain Non-Equilibrium Phenomena: Role of Position-
Dependent Diffusion coefficient in Condensed Phase - The work on the study of
dynamics of certain non-equilibrium processes in condensed phase, by solving the
relevant Smoluchowski equation, with a position-dependent diffusion coefficient and a
harmonic potential is completed. In contrast to the usual monotonic decay, relaxations of
some of the non-equilibrium correlation functions are found to show non-monotonic
behaviour. This unusual behaviour is understood as an interplay of the position
dependence of the diffusion coefficient and the force due to the applied potential. A phase
diagram is generated in the space of the two parameters characterising these two factors.
(in collaboration with Dr. Sagnik Ghosh [University of Bonn, Germany] and Alok Samanta [Ex-
BARC])

Study of Finite Temperature Effect on the Thermodynamics of Microscopic Systems -
A classical fluid-like interpretation of a one-electron quantum systems was first proposed
in 1927, soon after the discovery of Schrodinger equation in 1926. This so called quantum
fluid dynamics (QFD) has been extended to many-electron systems through
amalgamation with the density functional theory (DFT). A local thermodynamic
transcription corresponding to zero temperature had also been proposed. The present
work aims at studying the effect of finite temperature on the local thermodynamics,
reactivity parameters and other conceptual aspects of DFT.

Dr. Dipak K. Palit

Investigation of the Role of Geminate pair in ultrafast excited state proton transfer
(ESPT) dynamics: The role of the geminate pair in ESPT reaction, which takes place in
sub-ps time scale, has been theoretically predicted and also its signature could be found
in the nonexponential temporal dynamics of the excited state (Two-step Eigen-Weller
model for ESPT reaction), but study of the spectroscopy of the geminate pair (GP) has
been very scarce. In this study, both fluorescence upconversion and transient absorption
spectroscopic techniques have been applied to investigate the ESPT dynamics of D-
Luciferin in solvents of varying proton donating and proton accepting capabilities. Steady
state absorption and fluorescence spectra of Luciferin revealed that ESPT reaction could
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not be simply corelated with either the proton donating or accepting ability of the
solvents. This suggests the role of the nitrogen atoms in the hydroxybenzothiazole and
thiazoline rings of the molecule. Results of our ultrafast fluorescence spectroscopic
studies revealed that in less polar and poor proton donating and accepting solvents, the
geminate recombination process is very fast and efficient resulting very poor
deprotonation yield. In water, complete spectroscopy and dynamics of the GP as well as
the dynamics of the deprotonation process from the geminate pair could be unravelled.
(Dipak K Palit and Prabhat Sahu [CEBS]; Collaborator: Rajib Mitra [S. N. Bose Institute,
Kolkata])
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Fig. 2: Two-step Eigen-Weller model for ESPT reaction and time-resolved florescence of
D-Luciferin.

Ultrafast dynamics of exciton and triplet-pair intermediates generated in singlet
exciton fission of Naphtho[2,3-a]pyrene (NPY) - Singlet fission is a bichromophoric
process in which the energy of an excited singlet state apportions into independent triplet
states on separate chromophores. Generally accepted model to describe the
interconversion of a singlet exciton to the triplet exciton is via an intermediate state,
which has been known as the correlated triplet pair (CIP), and the subsequent
interchange of this intermediate state with two independent triplet excitons.

S1+ S, [T o Y(T..T)] >T,+T, (1)
CTP

Ultrafast fluorescence upconversion and transient absorption spectroscopic
techniques have been applied to study the dynamics of singlet and triplet excitons in
nanoaggregates and thin films of the NPY molecule to unravel the dynamics of CTP.

The time-resolved spectra recorded following photoexcitation of a ca 180 nm thick
film of NPY in transmission mode is shown in the figure 3. Transient spectra recorded at
0.1 ps delay time has been assigned to the S; exciton, which could be characterized by the
broad band in the 560 - 800 nm. S; exciton decay lifetime (30 + 5 ps) is seen to be much
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shorter as compared to that of the S; state in solution (6.5 ns, not shown here). Time
evolution of the transient absorption spectra revealed the rise of a new transient
absorption band in the 520 - 560 nm region, concomitant with the decay of the S; exciton
in the sub-50 ps time domain. This TA band in the 520 - 560 nm region has been
tentatively assigned to the CTP. Time evolution of CTP revealed non-exponetial rise of
the T: exciton with the lifetimes of 3.2 and 18.5 ps, followed by ultrafast T1 - T;
annihilation reaction with decay lifetime of 20.7 ps. The most important observation was
the residual absorption due to free T: excitation at long delay time as a consequence of
singlet fission. (Student: MS. Akshaya Morye, Dr. Prabhat Sahu, Dr. Sangita Bose and
Prof. Dipak Palit [CEBS])
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Fig. 3: The time-resolved spectra recorded following photoexcitation of a ca 180 nm thick
film of NPY in transmission mode.

Dr. K. 1. Priyadarsini

Anti-bacterial effects of selenium compounds - Ebselen showed efficient bactericidal
activity against Neisseria mucosaas indicated by its low MIC values, bacterial growth
inhibition and distorting matured biofilms and also attenuated quorum-sensing pathway.
In another strain Serratia marcescens, ebselen showed anti-biofilm activity and reduced
bacterial growth and colony forming units propagation. Additionally, Ebselen was also
found to prevent biofilm attachment by altering the cell surface hydrophobicity while also
being effective against preformed-biofilms as validated by SEM analysis. Additionally,
Ebselen showed reduced virulence factors like urease enzyme activity and prodigiosin
pigment production indicating its promising anti-quorum sensing potential. These results
showed that Ebselen has potent antibiofilm potential that can be explored to identify
treatment pathways against bacterial infection. (in collaboration with Dr V L Sirisha)
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Studies on Diselenodipropionic acid (DSePA). DSePA, the molecule synthesized and
patented (US) for anticancer activity was explored for a new activity as a redox catalyst
for organic synthesis - DSePA is a water-soluble deaminated analogue of selenocystine.
Owing to its acidic groups and the redox activity of the diselenide moiety present in it,
DSePA was found to serve as an efficacious catalyst in the synthesis of
tetrahydrobenzo[b]pyran derivatives through a three-component one-pot condensation
reaction under ultrasonic conditions in an aqueous ethanol mixture. A comparative study
was conducted to assess the catalytic performance of DSePA and its non-selenium
analogue in synthesizing tetrahydrobenzo[b]pyrans derivatives. It was observed that
reactions catalyzed by DSePA exhibited high yields, ranging from 80 to 95%. The
established synthetic protocol was compatible with a diverse array of aromatic aldehydes
bearing electron-donating or electron-withdrawing groups, resulting in excellent yields
within short reaction times (10-25 minutes). Notable features of this synthetic approach
encompass operational simplicity, utilization of an environmentally benign catalyst, mild
reaction conditions, high product yields, and expeditious reaction times. (with Dr. N.
Rahman, RA under RRF)

Dr. Neeraj Agarwal

Excited state dynamics of bay and peri benzothienyl perylene to understand the
excimer formation and its dissociation - Many planar acenes such as pyrene, perylene
etc. are known to form dimeric complex of their ground and excited state (excimer
formation). Relaxation of excimer, carrier mobility & exciton diffusion in the solid state,
and even singlet fission depends on the interaction between ground and excited state
molecules in excimer. The role of excimer in triplet formation can be understood by:
So(M) + S;(MY) 2 {(S1Sp)' (MDY 2 (T (MDY 2 T (M) + T (). Intermediate
excimer (T1T1)! formation i.e., (5:S0)! — (T1T1)" and its decay to triplets have been studied
by several groups, however, reports on the formation of S; from excimer are very few. In
this work, Agarwal et al aimed to study the dynamics of excimer formation and its
further dissociation using perylene derivatives. Two positional isomers of benzothienyl
substituted perylene i.e., peri-BT and bay-BT were synthesized and studied their
photophysical properties in solution, nanoaggregates, and thermally evaporated thin
films. Excited state dynamics in thin films suggest the dissociation of !(excimer) to a
monomeric singly trapped exciton in microsecond timescale. Transient absorption
spectral characteristics suggest the formation of a charge transfer state within

picoseconds, followed by decay to a long-lived (few microseconds) excimer state. (in
collaboration with Dr. Amey Wadawale [BARC] and Dr. Rajib K Ghosh [BARC], Students: Swati
J. N. Dixit [CEBS])

Blue shifted phosphorescence (*LE) as compared to charge transfer singlet emission (1CT)
in fluorenone-amine dyads under ambient conditions - In pure organics, room
temperature phosphorescence (RTP) can be enhanced by effective inter system crossing
(ISC, from S;>T1) and fast radiative decay of Ti. According to El-Sayed rule, ISC is quite
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fast when a transition between singlet and triplet involves the change of molecular
orbitals i.e. 1(m,m*)—3n,m*) or 1(n,m*)—3(m,m*).1! Therefore, conjugated organics having
non-bonding electrons from carbonyl group or heteroatoms (O, N, S, Se, etc.) are expected
to facilitate strong spin-orbit coupling and faster ISC. In this work, Agarwal et al
synthesized metal-free organics composed of fluorenone core-secondary amine (Flu-Ph-
CBZ, Flu-PNA and Flu-DNA) for harvesting both singlet and triplet excitons. The
carbonyl group in the rigid aromatic planar fluorene core provides non-bonding electrons
and acts as an electron acceptor moiety. These donor-acceptor based materials showed
blue shifted phosphorescence (T1>Sp) as compared to their fluorescence emission
(ICT>S,), a very uncommon phenomenon. Flu-Ph-CBZ showed delayed fluorescence in
Me-THF and phosphorescence in PMMA doped film under ambient conditions.
Phosphorescence lifetimes in powder sample were found to be in microseconds timescale
for Flu-PNA and Flu-DNA. (Student: Swati |. N. Dixit [CEBS])
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Fig. 4: Fluorescence, TADF, and phosphorescence spectra of Flu-Ph-CBZ under ambient
conditions. Emission decay traces of Flu-PNA and Flu-DNA in thin films and powder
form under ambient conditions.

Quinolizidine fused curcuminoide-BF; chelate and its applications in photodynamic
therapy using MCF-7 and A549 cells - Metal free infrared absorbing photosensitizers (PS:
BODIPy, Aza-BODIPy, etc.) have been considered for photodynamic therapy. Curcumin,
curcuminoid and its derivatives have been used for therapeutic purposes due to their
anti-inflammatory, antifungal, antiproliferative properties. Curcuminoid BF» chelates
have also been studied for cell imaging probe, however, their applications in
photodynamic therapy are rare. Agarwal et al described the synthesis of quinolizidine
fused curcuminoide-BF; (Quinolizidine CUR-BE;) containing acid-sensitive group. This
donor-acceptor-donor curcuminoide-BF, derivative exhibits absorption and emission in
the deep red region with absorption band at ~647 nm and weak emission band at
approximately 713 nm. It is interesting note that this derivative has high molar extinction
coefficient. Quinolizidine CUR-BF; possesses intramolecular charge transfer properties,
which plays a crucial role in singlet oxygen generation and thereafter in cell death.
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Additionally, the acid-sensitive group on Quinolizidine CUR-BF; enabled its selective
accumulation in slightly acidic cancer cells. Furthermore, for better cellular uptake the
nanoaggregates of photosensitizer were prepared and encapsulated with Pluronic F127.
Time dependent cellular uptake was studied and it is found that 35 nM of PS is taken by
cancer cell (MCF-7) in 12h. Dark cell toxicity was found to be almost zero. Light induced
cytotoxicity (ICso values) was found to be ~12 uM and 115 pM for MCF-7 and A549 cells,
respectively. Furthermore, cell death pathway for MCF-7 cells using Quinolizidine CUR-
BF; as PS was found to be by apoptosis as studied using Annexin V FITC kit. Apoptosis is
considered to be favorable over necrosis due to its controllable programmed mechanism.
(in collaboration with Dr. Kanhu C. Barick [BARC], Dr. Sandeep Shelar[BARC] and Dr. P. A.
Hassan [BARC], Student: Sneha Mishra [CEBS])

Design and synthesis of metal free small organic materials for room temperature
phosphorescence - For efficient and commercial OLED applications, it is important to
have good phosphorescence efficiency at room temperature in pure organic materials
(metal free). Several strategies have been employed to realize the organic room
temperature phosphorescence (ORTP) and in almost all these, strong spin orbit coupling
and intersystem crossing are important and play crucial role in phosphorescence
efficiency. Considering the literature reports, Agarwal et al synthesized metal and heavy
halogen-free 3,6-diaryl-N-acetophenylcarbazole derivatives. We substituted carbazole
with para-substituted aryl groups having cyano, trifluoromethyl, and fluoro groups.
Electron withdrawing groups along with acetophenyl on N-carbazole were placed to
have higher efficient ISC and tuning of AEsr. In our studies, we found that substituents
play an important role on tuning the energy gap between singlet and triplet levels, thus,
affecting the type of emission. Further, it is also found that type of emission is highly
dependent on the crystallinity of compounds and type of aggregation in solid state
(Figure 2). (Student: Komal Barhate, [CEBS])
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Fig. 5: (a) Emission spectra of DI-CN-Acph (upper panel), DI-CFs-Acph (middle panel),
and DI-F-Acph (lower panel) in Me-THF at RT and 77K; (b) and (c) are lifetime decay
traces of in powder sample at ambient conditions and in Me-THF at 77K for DI-CN-Acph,
DI-CN-Hex and DI-CF;-Acph, DI-CFs-Hex, respectively, at 580 nm.
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Dr. Mahendra Patil
Palladium Catalyzed Direct C-H Arylation of Heteroarenes - Transition-metal catalyzed
direct functionalization of C-H bonds has led to a paradigm shift in the conventional
approach of cross-coupling reactions. The direct C-H functionalization of heteroarenes
allows efficient synthesis of complex molecular assemblies from readily available starting
material. While the field of C-H bond activation have witnessed a remarkable progress in
recent past, the selective C-H arylation of heteroarenes under mild reaction conditions
has continued to remain a major challenge. Dr. Patil’s research group have developed
simple and efficient strategy for the direct C-H arylation of various heteroarenes.
Synthetic procedures for the selective arylation of heteroarene are of particular interest to
organic chemists since arylated heteroarenes derivatives forms a core structure of many
biologically active compounds as well as valuable functional materials. As shown in
Figure 1, Dr. Patil’s group employed a wide variety of aryl halides for the C-2 arylation of
benzothiazole, benzoxazole, 1-methyl benzimidazole and C-8 arylation of caffeine under
optimized reaction conditions. Reaction with aryl halides bearing electron donating
groups gave high yields of desired products. Similarly, aryl halides with electron
withdrawing groups also provided excellent yields of products in the reaction.
(Hetero)Aromatic halides such as pyridyl, thionyl bromide reacted well under optimized
conditions and furnished high yields of corresponding (hetero)arylated products. These
structural motifs are noteworthy because of their prevalence in the biologically active
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H \ : N
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Fig. 6: Scope of direct C-H arylation of heteroarenes with aryl bromides

molecules.

Further, this method is used in the synthesis of antitumor agent (Fig 1A) and
optoelectronic material (Fig 1B). 2-(4-aminophenyl)benzothiazole (CJM 126) was found to
be effective in inhibiting the growth human-derived breast cancer cell lines and
represents promising drug candidate for anti-tumor therapy. CJM 126 is synthesized
starting from benzothiazole and 4-bromo acetanilide using our procedure. Similarly,
benzothiazole-fused carbazole derivatives was synthesized in excellent yields by coupling
of benzothiazole with 9-(4-bromo-phenyl)-9H-carbazole. Such Donor-n-Acceptor (D-m-
A) molecular framework wherein benzothiazole ring serve as an electron acceptor unit
and one carbazole group as an electron donor unit is primarily important for the devising
emitting materials in organic devices. (Ms. Pranali Thakur and Ms. Sneha Bakare Ph. D.
student [CEBS])
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Copper catalyzed C - X (X = N, O, and S) cross-coupling reactions - Over the past few
decades, transition metal catalyzed C-C and C-heteroatom cross coupling reactions has
received considerable attention since these reactions exhibit a wide application in both
academy and industry. Most of these coupling reactions employ palladium complexes as
catalysts. Owing to expensiveness and air-sensitive nature of precious palladium,
catalytic strategies involving earth-abundant, more environmental-friendly, non-precious
metals such as copper are in great demand. However, the application of copper catalysis
suffered from certain shortcomings over other transition metal catalysis. The requirement
of harsh reaction conditions (high temperature and strong bases), narrow substrate scope
and high catalyst loading confines the application of copper catalysis on broader scale
especially in the industrial settings. Hence, improvement in the copper catalyzed C-N
cross coupling reactions is highly desirable to widen the scope and application of copper
catalysis. Dr. Patil’s group developed economical, scalable and efficient methods for the
copper catalyzed C-heteroatom cross coupling reactions including indole, carbazole and
thiophenols with aryl halides in green solvents like water and alcohol. Further, Dr. Patil’s
group have explored the application of this methodologies in the synthesis of carbazole
based organic materials as well as antidepressant drug, Vortioxetine. In addition, the
precise mechanism of copper catalyzed reactions has been explored using experimental
and computational methods. (Ms. Sneha Bakare Ph. D. student [CEBS])

@j e e

Joas

Vortioxetine

Fig. 7: Arylation of heterocycles using Cu(I) Catalyzed C - X(heteroatoms) cross-coupling
reactions

Dr. Avinash Kale

Understanding effect of Ofloxacin family compounds on Actin depolymerization
dynamics - Actin polymerization dynamic is one of the crucial phenomenon responsible
for a plethora of cellular functions in higher eukaryotes. Any perturbation caused to the
this actin polymerization dynamics leads to variety of serious actino-pathies. Work is
currently in progress to understand the effect ofloxacin family compounds using
biophysical analysis like Right light scattering (RLS), Dynamic light scattering (DLS),
Circular dichroism (CD) analysis, Scanning electron microscopy (SEM) study. Differential
Scanning Calorimetry (DSC), Isothermal titration calorimetry (ITC) and kinetic
measurements. (Dr. Shirisha Nagotu [IIT Guwahati], Mr. Rahul Gupta, Ph. D. Student
[CEBS])
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Study of antimalarial activity of potential inhibitors on Actin regulatory proteins using
Integrative Structural Biology - Actin polymerization in Plasmodium parasite is tightly
controlled by a limited set of seven regulators compared to 150 in humans. The regulators
present in these organisms are highly divergent from that of the higher eukaryotes which
makes them ideal drug targets against the various diseases that they are responsible for in
their respective hosts. Moreover, as apicomplexans have only seven regulators for
regulation of actin polymerization process, it forms an ideal system to understand actin
dynamics as it can very serve as a MINIMAL machinery required to do the job. Work is in
progress to understand the actin regulation of using by the three regulators (ADF-1, ADF-
2 and Profilin) using integrative structure biology approach. (Mr. Rahul Mishra, Ph. D.
Student [CEBS])

Dr. Sinjan Choudhary

Inhibition of a-Synuclein fibrillation by curcumin and difluoroboron derivatized
curcumin complexes - Fibrillation of a-Synuclein (a-Syn) is a key pathogenic event in the
Parkinson’s disease (PD). Curcumin (Cur) from turmeric, an important constituent of
Asian food and has been demonstrated to bind a-Syn and prevent further oligomerization
of a-Syn into fibrillar amyloid structures. To further understand this, in the present work
we have investigated for the effects of Cur and its derivatives; curcumin-BF2 (Cur-BF>)
and iodinated-curcumin-BF2 (I-Cur-BF,) on the inhibition of a-Syn fibrillation and
dissolution of preformed a-Syn fibrillar structures. The ITC results showed that all the
three curcumins bind with a-Syn in a sequential manner via a combination of both H-
bonding and hydrophobic interactions. The kinetics of a-Syn demonstrate that the
addition of Cur and its derivatives inhibits its fibrillation in a dose-dependent manner
and also increase a-Syn solubility. I-Cur-BF, is the most efficient in the fibrillation
inhibition followed by Cur-BF, and Cur, attributed to the ability of increase in the
hydrophobic interactions, a key factor responsible for protein fibrillation. The
morphological features associated with a-Syn fibrillation monitored by transmission
electron microscopy (TEM) confirmed the presence of thinner, lesser and smaller a-Syn
fibrils in the presence of the Cur and its derivatives. The curcumin compounds have also
the ability to bind and disaggregate elongating fibrils as well as preformed fibrils and
sequester them in globular condensates which do not allow further fibrillation in a-Syn.
Thus, the present study yields unique information about the mechanism of fibrillation
inhibition by curcumin and its derivatives. Such studies are very crucial for designing the
appropriate therapeutics intended for Parkinson’s disease. Nonetheless, as all the present
experiments are in-vitro studies, future studies should be carried out on diseased mouse
model to check the effectiveness of Cur and its derivatives. (Prof. K. I. Priyadarsini [CEBS],
Ms. Tinku, Ph. D. student [CEBS])

Micellar delivery of doxycycline and minocycline to the carrier protein in aqueous
environment - Physicochemical percipience of the micellar drug delivery is essential for
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designing efficient drug carrier molecules. An in-depth analysis of the partitioning
mechanism of drugs in a quantitative manner and the effects of partitioning on the
delivery of drugs through micellar media is a subject of enormous research. This paper
focuses on the quantitative measurements of the interactions of two antibiotic drugs from
tetracycline family, doxycycline and minocycline with the carrier protein human serum
albumin (HSA), their partitioning in the micellar system of
hexadecyltrimethylammonium bromide (HTAB) and delivery to the protein through this
micellar system applying spectroscopy and calorimetry. A combination of fluorescence
spectroscopy, isothermal titration calorimetry (ITC) and docking studies suggest that both
the drugs bind close to Site I of HSA. The ITC results establish that the association of
drugs with the protein occurs with an affinity of 103-10* M-* and the binding is mainly
entropy driven. The partitioning mechanisms shown in figure 1 have been evaluated in
terms of the values of the standard molar Gibbs free-energy change, standard molar
enthalpy, standard molar entropy, and partitioning stoichiometry. The thermodynamic
signatures accompanying the drug delivery through HTAB micelles suggest that the
partitioning of doxycycline/minocycline in the HTAB micelles changes the interaction
behavior of both the drugs with the carrier protein. These findings provide deep insights
into the carrier mediated drug delivery systems, thereby suggesting their potential
applications in designing enhanced strategies for improved therapeutics. (Ms. Tinku, Ph.
D. student [CEBS])
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Fig. 8: Mechanism of doxycycline/ minocycline partitioning in HTAB micelles.

6.3 School of Mathematical Science

Prof. S. G. Dani
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S.G. Dani continued investigation of connections between properties of trajectories
geodesic flows on the modular surface and the Diophantine properties of their endpoints.
S.G. Dani, in collaboration with Arunava Mandal (IIT Rourkee) extended a theorem of
Kneser for lattice points in vector spaces to lattices in nilpotent Lie groups. He is also
continuing studies in Ancient Indian mathematics, focusing on the Shulbasutras.

Dr. Swagata Sarkar

p-Local Decomposition of Projective 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 p. The p-regularity of the complex and quaternionic Stiefel
manifolds has been well studied. The authors have been investigating at the p-regularity
of the projective Stiefel manifolds, PW_{n k}, where n, k are positive integers. They show
that if the prime p is greater than half the dimension of PW_{nk} , then after localization
at p, PW_{n Kk} is hootopically equivalent to the product of the complex projective space
CPMn—k} and certain odd dimensional spheres. They further show that if p is greater
than n, then the projective Stiefel manifold PW_{n k} stably splits into a wedge of spheres
in the p-local category. They also get a similar result in the unstable category, with the
conditions that p > n + 1, and there is a certain bound on k. The authors' results have
been communicated to a journal (in August 2022) for peer review in the paper (in
collaboration with Dr. Samik Basu [Stat-Math Unit, ISI, Kolkata], Debanil Dasgupta, Shilpa
Gondhali [BITS, Pilani, Goa Campus], Swagata Sarkar).

Endomorphisms of cohomology algebras of spaces G/P: The collaborators are studying
the endomorphisms of cohomology algebras of spaces G/P where G is any of the classical
groups, and P a maximal parabolic subgroup. For these purposes, they are, at present,
looking at various computations on the cohomology of such spaces G/P. They are also
looking at the Quantum Cohomology and Steenrod operations of the spaces G/P. (Joint
work with Prof. Samik Basu [Stat-Math Unit, 1SI, Kolkata] and Mr. Arnab Goswami, Ph.D.
student, [CEBS])

Soe aspects of topology of quotients of Stiefel manifolds: The collaborators have been
reading and discussing topics in rational homotopy theory, especially minimal models,
during this period, with a view towards calculating minimal models for certain
homogeneous spaces, especially certain quotients of Stiefel manifolds. (in collaboration
with Prof. Shilpa Gondhali [BITS, Pilani, Goa Campus])

6.4 School of Physical Sciences
Dr. Sangita Bose
Study of Recombination losses in DPP-DTT:PC70BM BH]J solar cell from transport

measurements- DPP-DTT:PC70BM based bulk heterojunction (BHJ) solar cells were
thickness using the commonly used geometry of ITO /PEDOT:PSS5(40nm)/DPP-
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DTT:PC70BM (1:3)/Al(120nm). The optimized active layer thickness obtained was
~220nm which gave the maximum efficiency of 1.6%. This was however comparatively
lower from the reported efficiency of 7% for this BHJ. Transport measurements was used
to understand the factors limiting the efficiency of the studied devices. Current density vs
voltage (J-V) characteristics of the solar cell measured under dark showed a deviation
from the ideal behavior with an ideality factor ~ 4 and a high series resistance indicating
the possibility of recombination losses in the device. The J-V characteristics under
illumination taken with varying light intensity showed the variation in the short circuit
current Jsc and open circuit voltage Voc of the device. We analyzed the data using the
Koster’s model to understand the type of recombination losses. Voc showed a logarithmic
dependence on light intensity with a slope of 3kT/q which indicated the dominance of
the trap assisted recombination losses. Moreover, the linear relation obtained between Jsc
and the light intensity (both in the logarithm scale) further indicated that the losses from
bimolecular recombination was small in the studied BHJs. Thus, our results indicate that
the presence of trap states is responsible for the loss of carriers due to trap assisted
recombination limiting the device efficiency. This, paves the way to improve fabrication
process to overcome this limitation. (Student: Chandan V. Gupta [CEBS]). Status:
Manuscript under preparation
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Fig. 9: (a) Schematic of the BH]J solar cell (b) current density, ] vs voltage characteristics
for the solar cell at different light intensity, Pi, (c) Open circuit voltage, Voc vs light
intensity, Pin.

AlEgen Based On Bis-Carbazole: Synthesis, Aggregation-Induced Emission, And
Electroluminescence - The enormous benefits provided by organic light emitting devices
(OLEDs) as the next-generation lighting technology has boosted global research efforts in
the production of small organic fluorescent molecules. However, the propensity of the
majority of the luminogens to aggregate during real-world applications causes quenching
of the fluorescence due to the well-known aggregation-caused quenching (ACQ)
phenomena. Since the discovery of the AIE phenomena, efforts to create novel
luminescent materials have skyrocketed, creating new opportunities for the improvement
of light-emissive materials for OLEDs. Here, bis-carbazole-derived luminogen by
oxidative coupling of carbazole was synthesized in good yield. The bis-carbazole
luminogen displayed emission in the aggregated state, with a PL quantum yield of 12.8%,
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together with excellent electrochemical and thermal stabilities. Furthermore, the EL
emission (497 nm) was in good agreement with the PL spectra and the device resulted in
pure-blue emission. The devices had a maximum current efficiency of 3.25 Cd/A and a
maximum external quantum efficiency (EQE) of 5%, though the efficiency

rolled-off to about 2% at a J] ~ 50 mA/cm2 The findings presented a novel way for
developing blue emissive materials for potential application in OLED devices. (in
collaboration with Dr. Satyajit Saha [ICT, Mumbai] Students: Mr. Mahesh Poojary [CEBS],
Chinmay Thakkar, Ruchita Khade, Arati Gavali, Purav Badani [ICT])
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Fig. 10: (a) Comparison of the PL in thin film with the EL observed in the OLED device.
Inset, CIE 1931 chromaticity diagram with coordinates of (0.23,0.41). Inset also shows the
picture of the glowing device (b) Current density (J) and Luminance vs bias voltage for
one of the devices with an area of 4 mm2. The scale for J is shown in the left and that of
luminance is shown in the right. (c) Power efficiency (scale to the left) and current
efficiency (scale to the right) vs current density, ] (d) External quantum efficiency vs
current density, J.

Optimization of growth of NbsSn superconducting thin films - Films were grown with
a composite target of NbsSn by DC magnetron sputtering on Si and Nb substrates at a
substrate temperature of 800°C. Films of thickness between 900 to 18 nm were grown.
Microstructural characterization by SEM shows uniform films. For films with thickness ~
900 nm, small islands were seen which were rich in Sn. XRD showed the formation of
NbsSn phase though some unindexed peaks were also observed. All films were
superconducting with the thick films showing the highest T. of 17.6 K. T. deceased with
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decreasing film thickness. Studies are underway to fully characterize the films. (in
collaboration with Dr. Vishwanath [BARC] Students: Mr. Mahesh Poojary, Mr. Amar Verma
and Myr. Yash Kumar [CEBS])
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Fig. 11: (a) XRD of NbsSn film on Nb substrate (b) SEM of a thick ~ 900 nm and a thin ~ 80
nm film grown on Si substrate (d) Resistance vs temperature measurements on the NbsSn

films with varying thickness.

Dr. Ameeya Bhagwat

Theoretical Nuclear Physics - About a decade ago a new Microscopic-Macroscopic (Mic-
Mac) model was proposed where the semiclassical Wigner-Kirkwood expansion of the
energy up to fourth-order in Planck constant is used to compute the shell corrections in a
deformed Woods-Saxon potential instead of the usual Strutinsky averaging scheme. For a
set of 551 even-even nuclei computed with this new model, it is found a rms deviation of
610 keV from the experimental masses, similar to the value obtained using the well-
known Finite Range Droplet Model and the Lublin-Strasbourg Drop Model for the same
set of nuclei. In a next step, the ground-state properties of these 551 nuclei are computed
with the same method but using the mean-field provided by the Gogny forces within an
Extended Thomas-Fermi approximation. We find that this Mic-Mac model using the
Gogny D1S (D1M) force gives a fairly good description of the ground-state energies with
a rms deviation of 834 keV (819 keV). This implies that Mic-Mac models based on
effective two-body forces, for example Gogny D1S and DIM interactions, perform
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practically as well as the most efficient Mic-Mac models regarding ground-state
properties. (in collaboration with Prof. Xavier Virias and Mario Centelles [University of
Barcelona, Spain], Prof. Ramon A. Wyss [KTH, Stockholm, Sweden]

Catastrophe Theoretic Approach to the Higgs Mechanics: Catastrophe Theory is a
geometrical framework developed to study sudden and discontinuous changes in
dynamical systems under smooth perturbations. Rene Thom showed that any smooth
function of n variables and r parameters can be mapped to one and only one of 11 known
families of functions (catastrophes). These catastrophes have unique geometries, and have
already been studied in detail for sudden discontinuous changes under smooth
perturbations to their parameters, thus allowing us to study any r parameter smooth
function by finding mappings that take us to one of these known -catastrophes.
Catastrophe theory deals with systems that have these r parameter functions as their
potentials. It is to be noted that these catastrophes are unique and cannot related to each
other by smooth variable transformations.

Motivated by these, the discontinuous features typical of catastrophes in the
Lagrangian demonstrating the Higgs Mechanism are investigated within the framework
of the catastrophe theory. It is shown that the Higgs Lagrangian is related to the Cusp
Catastrophe, which describes a more general family of potentials. It is further shown that
attenuating the parameters of this general family leads to a first-order phase transition. A
discontinuous change in an affine property of the system (number of critical points of the
Lagrangian's potential) is observed as one arrives at the usual Lagrangian that shows the
Higgs Mechanism. (Mr. Samyak Jain, NIUS student [IIT-B])

Pseudo-Hermitian Quantum Mechanics: The non-Hermitian quantum mechanics has a
long history, with applications in several areas of physics, including Nuclear Physics,
Atomic Physics, Condensed Matter Physics and Quantum Computing. One of the key
ideas behind the non-Hermitian quantum mechanics is to study dissipative systems
through the Hamiltonian operators that are not Hermitian. In the late 90’s, Karl Bender
studied in detail a class of the non-Hermitian operators having real eigenvalues, by
weakening the requirement of Hermiticity to being PT-symmetric. The central principle
there was the fact that Hermiticity is a sufficient condition for unitary time evolution, but
not a necessary condition. This understanding led to development of PT-symmetric
Quantum Mechanics (PTQM). Later more studies on PT-symmetry has been carried out
by many including Mostafazadeh. Apart from theoretical works, a significant number of
fascinating experimental works pertaining to the PT-symmetric systems in several fields,
for example, Optics was reported.

One of the interesting features of the PTQM is that spectrum of the un-broken PT-
symmetric non-Hermitian Hamiltonian is real. Under the condition of broken PT-
symmetry, some of the eigenvalues become complex, thereby allowing one to describe
systems with dissipation. The proposed thesis work is motivated exactly by these aspects.
Being a relatively young field, there are still several questions that are needed to be
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answered, including the semi-classical treatment of PTQM based on a suitably defined
path integral, study of exactly solvable Hamiltonians, to name a few.

Inspired by this, the operators defined on the finite dimensional vector spaces
over the field of complex numbers are investigated in detail. The PT-symmetric operators
belong to a broader class of operators, called pseudo-Hermitian operators. These are
defined by: H" = GHG ~1 here, G is a Hermitian matrix with non-zero determinant and H
is a n x n complex matrix. It is desirable to study the pseudo-Hermitian operators, instead
of restricting attention to the PT-symmetric operators. In particular, the set of all 2x2
pseudo-Hermitian matrices belonging to is being investigated in detail. It has been found
that the set of all these matrices can be partitioned into 4 distinct cells, each being
characterised by a specific physical property. On the basis of this, a partitioning of the set
of all G matrices can be done. It has been proved that in the case of two-level systems, an
operator is pseudo-Hermitian if and only if it is PT-symmetric. Extensions of these works
in higher dimensional spaces are in progress. (Mr. Stalin Abraham, Ph. D. student [CEBS])

Dr. Padmnabh Rai

Synthesis and quantum application of single crystal diamond: Microwave plasma
chemical vapor deposition (MPCVD) reactor (2.45 GHz, 6kW) for synthesis of single
crystal diamond (SCD) was developed in the centre. The growth process of SCD on (100)
oriented diamond seed is depicted in Fig. 1. Nitrogen vacancies (575 nm and 637 nm) in
diamond samples were created by incorporation of nitrogen during growth process.
These vacancies show quantum behavior of light when excited with continuous and
pulsed laser with 532 nm wavelengths (Dr. P. Rai and Mr. Vivek K. Skukla, Ph. D. student
[CEBS]).

Fig. 12: Single crystal diamond growth in (a) hydrogen plasma, (b) hydrogen and
methane plasma and (c) as grown diamond.

Optical excitation of carbon nanotube by plasmon resonance in silver nanorod: A
remote optical excitation of single-walled carbon nanotubes (SWNT) by using silver
nanowires (Ag-NWs) is discussed. Chemical reduction method was employed to
synthesize Ag-NWs with an average diameter of 230 nm and 5.70 um of length. SERS of
SWNT suggests that the enhancement factor is high (102 - 10%) for the characteristic
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Raman signals. Finite difference time domain (FDTD) method was employed for
numerical simulation of Ag-NWs placed inside the ring shaped cavity. A high
enhancement factor (107) was achieved for the structure shown in figure. The results open
an avenue for remote detection of soft molecules at very low concentration (Dr. P. Rai and
Ms. Lekshami |. Ph. D. student [CEBS]).
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Fig. 13: (a) Silver nanorods synthesized by chemical reduction method and (b) FDTD
simulation of dimer placed inside ring cavity.

Dr. Bhooshan Paradkar

Scheme for laser-driven 300 MeV compact proton accelerator: Laser-driven compact
accelerators provide attractive alternative to conventional accelerators for generating
proton beams for the hadron therapy of cancer. The distinct advantage of hadron
(particle-based) therapy over photon-based radiation therapy is considerably less side-
effects due to preferential deposition of particle energy near the cancerous tissue. The
typical energy requirement for such beams is in the range of 100 - 300 MeV, depending
upon the location of cancerous tissue.

Novel scheme for accelerating proton beams close to 300 MeV is proposed. In this
scheme, a multi-layer target, comprising of a nano-meter size thin metallic foil, is radiated
by an intense short pulse (30 fs) laser with an intensity of 102 W/cm?. Note that the lasers
of such intensities are readily available with the present-day laser technology. The
multilayer target consists of a near-critical density foam target, sandwiched between a
thin solid-density foil (nm size) and a thick (micron size) metallic foil which could be
made up of either aluminum, copper or gold. The figure below shown results of Particle-
In-Cell (PIC) simulations of this set-up for various charge-states (Z) of the thick metallic
foil. The contour plots represent the accelerated proton density whereas the right-most
panel shows the proton energy spectra by various choices of thick metallic foil (shown by
white line). Note that the mean energy of the proton beam increases with the increasing
charge-state (Z) of the metallic foil due to the formation of plasma sheath around it. The
simulations show quasi-monoenergetic proton beam with mean energies ranging from
100 MeV to 300 MeV, as required for the hadron therapy applications. The details of
physics of acceleration of such beams is discussed in the paper which is recently accepted
for publication in Physical Review E.
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Fig. 14: Accelerated proton spectra (rightmost panels) for the multilayered target
irradiated by intense short pulse laser. With increasing charge-state of the metallic foil
increasing mean energy of the accelerated proton beam is observed.

Prof. H. M. Antia

A comprehensive study of solar differetial rotation and its temporal variation in the outer
part of the Sun is conducted using different techniques to measure the rotation, e.g., direct
Doppler measurement, granule tracking, magentic features tracking and helioseismology.
An attempt is made to explain the discreepancies between these techniques. The temporal
variation in differential rotation which is also referred to as the sonal flows is also studied.
The zonal flow is tradionally studied by subtracting a temporal average of rotation rate at
a given latitude and depth to get the residual which represents the zonal flow component.
This makes it difficult to compare the results as different techniques consider temporal
average over different time intervals, depending on the availability of data. Instead we
consider the acceleration derived from zonal flows which eliminates the need to subtract
the temporal average thus enabling a direct comparison of results from different
techniques. (S. Mahajan [Stanford University], et al.)

Dr. P. Brijesh

Plasma Discharge: (a) Plasma Irradiation of Biological Materials: Electrical discharge
generated in a gaseous water vapor environment inside the vacuum chamber was
optimized to enable plasma irradiation of liquid suspended with biological materials.
Water vapour was generated inside the chamber via pumping induced forced
evaporation of ice or artificial snow. Besides the electrode configuration, a low-vapor
pressure, non-aqueous buffer or carrier liquid medium containing the biological materials
is critical for an in-situ vacuum experiment. For the test demonstration with this in-house
developed experimental setup, Hen egg white lysosomes protein solution in polyethylene
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glycol was irradiated with the water-vapor plasma. During the irradiation cycle, a thin
planar plasma layer is configured to be present on top of the surface of the liquid and this
leads to the interaction of plasma species, consisting of highly reactive hydroxyl free
radicals and low-energy plasma electrons/ions, with the protein molecules in the solution
phase. Irradiated solutions were subsequently characterized with UV-Visible
spectrometry; CD spectrometry; and Tryptophan fluorescence to uncover the imprints of
plasma irradiation. Preliminary experimental data suggests that plasma induced
denaturation (or unfolding) of the lysosomes proteins possibly catalyzed by cleavage of
protein bonds/chains or oxidative modification or hydrogen-atom abstraction by the
hydroxyl radicals. = Future work will involve understanding the atomic level
distortions/damage caused by plasma irradiation using single-crystal x-ray
crystallography. (This is the project work of NIUS student - Mr. Swayam Das [Xaviers College,
Mumbai] and is being carried out in collaboration with Dr. Avinash Kale [CEBS]).

Laser-Material Interactions: Nanosecond laser was utilized for laser ablation of solid
targets in a confining liquid media and in atmospheric air. The transient high-
temperature and pressures reached in the ablation zone plasma leads to the formation of
cavitation bubble in the liquid that aids in the generation of nanoparticles from the solid
target in the so called top-down approach of material synthesis. Ablation experiments
have been performed with activated carbon and graphite targets in aqueous and other
liquid environments. Indirect signatures of the presence of suspended carbonaceous
particles have been obtained through absorption and steady state fluorescence
spectroscopy of the liquid suspension and liquid film coated substrates. The red-shifted
fluorescence emission (FWHM ~ 100nm) with excitation wavelengths at 320 nm and 420
nm was observed to peak at 423 nm and 492 nm respectively indicating generation of
fluorescent carbon nanoparticles. Raman spectroscopy of samples was performed at
Sophisticated Analytical Instrument Facility-IITB to elucidate carbon’s allotropic form.
The characteristic D and G Raman shift peaks at 1340 cm? and 1580 cm-! were clearly
observed, confirming the generation of diamond-like carbon nanoparticles along with
graphitic/amorphous component. Investigations are underway regarding the choice of a
precursor solid target and liquid medium combination that can not only optimize the
ablation process but also control the fluorescence characteristics and the allotropic form of
carbon. (This is the project work of NIUS student — Mr. Aarya Bothra [IISER-Kolkata] and has
been carried out in collaboration with Dr. Padmnabh Rai [CEBS]. Acknowledgments to Dr.
Neeraj Agarwal, CEBS for the fluorescence spectroscopy diagnosis)

Dr. Gopal Krishna

A detailed radio/optical/X-ray study of the cool-core cluster of galaxies, Abell 980, was
carried out, which led to the unexpected discovery of a new type of radio galaxies,
christened “Detached Double-Double Radio Galaxy” (dDDRG) [Gopal-Krishna, with
Paul, S.; Salunkhe, S.; Sonkamble, S. & Bhagat, S.]. In a novel study it was shown that in
supermassive black-holes, the ‘blazar’ phase of intense jet-activity, manifested by a high
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level of polarisation and intensity variation, persists for minimum 3 - 4 decades, although
large fluctuations may still occur on year-like time scales [Gopal-Krishna, with Chand, K;
Omar, A.; Chand, H.; Britzen, S. & Bisht, P. S. ]. Another novel result obtained is that
black-holes with intermediate masses of around a million suns can also produce
relativistic jets, similar to 100-1000 times heavier ‘supermassive’ black-holes [Gopal-
Krishna, with Chand, K, Chand, H.; & 4 others ]. Another study presented a
comprehensive, physically motivated perspective of the Fanaroff-Riley scheme for
morphological classification of radio galaxies, underlying the pitfalls inherent to this
process, by highlighting the specific case of a radio galaxy (0500+630, or 4C +63.07) which
had been (erroneously) claimed to be the earliest known example of HYMORS (Hybrid
Morphology Radio Sources) [Gopal-Krishna, with Wiita, P., Joshi, R. & Patra, D.].

Gopal-Krishna also contributed significantly to the studies of two famous BL Lac objects,
Mrk 501 and OJ 287, primarily based on their Very Long Baseline Interferometry (VLBI)
observations at 15 GHz, covering a time span of 2 - 3 decades. The parsec-scale nuclear
radio jet of Mrk 501 was shown to exhibit a unique pattern, namely an orthogonal swing
in which the innermost jet did not partake! Thus, clearly, the jet's swing is not caused due
to the popular mechanism involving precession of the spin axis of the central suppressive
black hole. Another striking feature found is the absence of component ejection from the
nucleus over the 2 decades [Gopal-Krishna, with Britzen, S., Kun, E. & 5 others].
Concerning the blazar OJ 287, its 3-decade long monitoring data of the VLBI jet structure
and of the spectral-energy-distribution (SED), were analysed and modelled in
unprecedented detail, and confronted with the novel hypothesis that the temporal
evolutions of both are predominently governed by a deterministic process
(precession/nutation of the nuclear jet), implying that both phenomena— flux variability
and jet evolution—are coupled and represent two manifestations of the same physical
process [Gopal-Krishna, with Britzen, S; Zajacek, M. & 5 others].
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7. Awards, Honors and Recognition

School of Biological Sciences

Prof. Jacinta D’Souza: Fellow, Maharashtra Academy of Sciences (2023); Subject expert to
interview students applying for loan scholarships of the Jamsetjee Nusserwanjee Tata
Endowment for the higher education of Indians; Research and Recognition Committee
for the Board of Studies in Biotechnology under the Faculty of Science & Technology,
University of Mumbai; External Subject Expert in Doctoral Advisory Committee (DAC)
for 2 Ph.D. students of BARC (Biosciences Division); Co-guide of one Ph.D. student
(Sanoop Pavithran M.) from MAHE (Atomic & Molecular Physics); Honoured to judge
posters at the XV Triennial & III International Conference organized by the Indian
Women’s Scientific Association.

Dr. Manu Lopus: Elected as a Fellow of the Royal Society of Chemistry (FRSC); United
Kingdom, Elected as a Fellow of Maharashtra Academy of Sciences (FMASc); Reviewed
manuscripts for International Journal of Nanomedicine, RSC Medicinal Chemistry,
Chemical Biology and Drug Design, Journal of Ovarian Research.

Dr. Siddhesh Ghag: Young Associate of the Maharashtra Academy of Sciences (YA-
MASc) 2022 (Life Sciences); Member, Resource Generation Camp (Paper-setting) for the
International Biology Olympiad, Homi Bhabha Centre for Science Education; Member,
Examination Board, Indian National Biology Olympiad, HBCSE (2022-23); Doctoral
assessment committee for PhD students (BARC) of Homi Bhabha National Institute
(HBNI) Mumbai; Judge, SRIJNA- the National Level Poster Presentation Competition
2023 organized by GNIRD Mumbai; Ad-hoc Reviewer: Frontiers in Plant Science, Plant
Breeding, Journal of Biotechnology, Current Plant Biology, BMC Microbiology, Molecular
Biotechnology, Plant Disease, Vegetos, Plant Molecular Biology.

Dr. Subhojit Sen: TIFR Endowment Fund Infosys Award for representing India as Team
Leader; External Referee for Graduate Thesis committee at the Tata Institute of
Fundamental Research (TIFR) Mumbai; External Referee for Graduate Thesis committee
at the TIFR Centre for Interdisciplinary Sciences (TCIS) Hyderabad; Board Member, The
Humsafar Trust, Mumbai; Member, International Review Board, HST, Mumbai; Member,
Executive Committee, TIFR Alumni Association; Peer Reviewer for Journals, Frontiers in
Cell and Dev Biology, Natural Product Research Taylor and Francis, International Journal
of Tropical Insect Science (JTIS), and Analyst, Royal Society of Chemistry (RSC);
Advisory Member, Board of Studies, Vivekananda Education Society, Mumbeai.

School of Chemical Sciences

Dr. Swapan K. Ghosh: Member, Editorial Board of the “Journal of Computational
Methods in Sciences and Engineering”; Member, Editorial Board of the Journal “Current
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Science”; Member of the Sectional Committee (Chemistry) of Indian National Science
Academy, New Delhi for Selection of Fellows and Young Associate Fellows; Member,
Academy Education Panel, IASc, INSA & NASI, Bangalore, 2022-2023; Member &
Convener of the Sectional Committee (Chemistry) for Selection of Fellows of National
Academy of Sciences, NASI, Allahabad, 2023; Member, Academic Council, National
Institute of Science Education & Research (NISER), Bhubaneswar, 2022-23; Served as a
Member of the Selection Committee (for Promotion of Faculty Members of Chemistry) of
Assam University, Silchar; Selected (in July 2023) for the Lifetime Achievement Award-
Gold Medal of Chemical Research Society of India (CRSI) to be awarded during the next
CRSI Meeting in 2024; Member, Advisory Committee, Symposium on Current Trends in
Theoretical Chemistry-2022, held at BARC, Mumbai in September, 2022.; Member,
National Advisory Committee, Theoretical Chemistry Symposium-2023, to be held at IIT,
Madras in December, 2023; Member, National Advisory Committee, TSRP-2024, to be
held at BARC, Mumbai in January, 2024.

Dr. V. K. Jain: Received ‘SMC Mentor Award-2022" for his contributions to the growth of
Society for Materials Chemistry; Chief Guest at the valedictory function of “All India Inter
AECS/ JC Science, Social Science, Mathematics & Teaching Aid Exhibition-2022
organized at AECS, Tarapur; Chairman, Departmental promotion Committee for
empanelment of Candidates for the post of Vice-Principal in the level 10 pay matrix;
Chairman of the Selection Committee for induction of Vice principals for CEES schools;
Convener of the Audit Committee to audit laboratories of AEC Schools (6 Nos.) and
Junior College (1 No), Anushaktinagar; Member of the AEES Bye-Laws review
Committee.

Dr. K. Indira Priyadarsini: Member, Young Scientist Award Committee of NASI;
Member, Shanti Swarup Bhatnagar Prize for Science and Technology 2022 in Chemical
Sciences; Member, Selection committee for recruitment of faculty in Gitam University and
Committee for evaluation of internally funded projects.

Dr. Neeaj Agarwal: Elected Member, Executive Council of Society of Material Chemistry
(SMC), Mumbai; Elected Fellow, Indian Chemical Society (ICS), Kolkata; Elected council
member, Indian Chemical Society (ICS), Kolkata (Mumbai Branch), Mumbai.

Dr. Avinash Kale: Ph.D. thesis examiner for Ms. Pooja Badhwar, titled "Investigation of
modulation of cyclic di-guanosine monophosphate signaling in Mycobacteria"; CSIR-
Institute of Genomics & Integrative Biology (CSIR-IGIB); Member Research Advisory
Committee (RAC) for the Ph.D. student, Ms. Sana Ziya. (Guide: Dr. Nishigandha Naik);
National Facility for Biopharmaceuticals, G N Khalsa College Matunga, Mumbai;
Member, Doctoral Advisory Committee (DAC) for the Ph.D. student, Mrs. Mrs. Jyoti
Soni. (Guide: Dr. Dr. Ajay Saini); Bhabha Atomic Research Centre, Mumbai; Member
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Doctoral Advisory Committee (DAC) for the Ph.D. student, Ms. Tarushi (Guide: Dr. S. C.
Bihani); Bhabha Atomic Research Centre, Mumbai.

Dr. Mahendra Patil: Received ‘Best paper presentation award” at 92nd Annual Session of
National Academy of Science India, December 4-6, 2022 NASI-HQ at Prayagraj, U.P.

School of Physical Sciences
Dr. Sangita Bose: Featured as one of the science Vidushis as “Future Hopes” in the
bulletin released by Vigyan Prasar (an autonomous organization of Department of

Science and Technology)

Dr. Ameeya Bhagwat: Member, Board of Studies in Physics at SIES College, Mumbai;
Member, Board of Studies in Physics at ICT Mumbai; Member, Board of Governors,

RUSA, University of Mumbai; Member, Board of Studies in Theoretical Physics and
Astronomy at Amrita Visva Vidyapeetham, Coimbatore; Acting Deputy Director of the
Centre for Excellence in Theoretical and Computational Sciences (CETACS), University of

Mumbeai.
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Publications

Publications in peer reviewed journals

Strategic optimization of conditions for the solubilization of GST-tagged amphipathic
helix-containing ciliary proteins overexpressed as inclusion bodies in E. coli.

A. A.Shendge and J. S. D’Souza

Microbial Cell Factories, 21 (2022) 258.

Isolation and characterization of extracellular vesicles from Fusarium oxysporum f.
sp. cubense, a banana wilt pathogen

L.B. Fernandes, . S. D'Souza, T.K. Prasad, and S.B. Ghag

Biochimica et Biophysica Acta (BBA)-General Subjects, 1867(7) (2023) 130382.

Appearing and disappearing acts of cilia
S. Arora, M. Rana, A. Sachde and J.S. D’Souza
Journal of Biosciences, 48 (1) (2023) 8.

Effect of UV Stress on the Structure and Function of Pro-apoptotic Bid and
Anti-apoptotic Bcl-x] proteins.

A.Bera, S. Singh, J. S. D'Souza, R. V. Hosur and P. Mishra

ChemBioChem, 24(5) (2023) 202200682.

Editorial: Non-apoptotic cell death mechanisms and their therapeutic significance
M. Lopus, J. S. D'Souza and R. Aneja
Front Cell Dev Biol, 10 (2022) 990285.

Smart delivery systems responsive to cathepsin B activity for cancer treatment
V.S. Egorova, E.P. Kolesova, M. Lopus, N. Yan, A. Parodi, Jr AA Zamyatnin
Pharmaceutics, 15 (2023), 1848.

Nano-Ayurvedic Medicine: Promises and potential as tunable cancer therapeutics
M. Lopus
] Integr Med, 2 (2023), 117-119.

Tryptone-stabilized silver nanoparticles” potential to mitigate planktonic and biofilm
growth forms of Serratia marcescens

P. Pandey, K. Meher, B. Falcao, M. Lopus and V. L. Sirisha

| Biol Inorg Chem, 28 (2023), 139-152.
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Ebselen’s potential to inhibit planktonic and biofilm growth of Neisseria mucosa
S. A. Shaikh, K. I. Priyadarsini and V. L. Sirisha
Curr. Chem. Biol., 16 (2022) 61-69.

Anti-biofilm potential against P. aeruginosa biofilm in cystic fibrosis infection by
systemically developed garlic extract incorporated liposomal formulation

V. Ghodake, S. Dhoble, V. L. Sirisha, V. Patravale

Journal of Drug Delivery Science and Technology, 82 (2023) 104359.

Combating planktonic and biofilm growth of Serratia marcescens by repurposing
ebselen

Shaikh S.A., Patel B., Priyadarsini LK., Sirisha L. Vavilala

International Microbiology (2022).

Isolation and characterization of extracellular vesicles from Fusarium oxysporum f. sp.
cubense, a banana wilt pathogen

L. B. Fernandes, J. S. D’Souza, T. S. K. Prasad, S. B. Ghag

Biochim Biophys Acta Gen Subj. 1867(2023) 130382.

Designing Climate-Resilient Crops for Sustainable Agriculture: A Silent Approach
S B Ghag, A Anshu, M. V. Rajam, P. Suprasanna
] Plant Growth Regul. 42(2023) 6503-6522.

Selenium and platinum compounds in cancer therapy: Potentiality of their progeny
as future chemotherapeutics

K. I. Priyadarsini and V. K. Jain

Curr. Chem. Biol., 16 (2022) 1-11.

A redox active diselenide as an efficient catalyst for synthesis of oxygen containing
heterocyclic compounds

N. Rahman, N. Kushwabh, K. I. Priyadarsini

New ] Chemistry (2023)

Unravelling the molecular interactions of diselenodipropionic acid (DSePA) with
human serum albumin (HAS)

S. A. M. Shaikh, S. L. Gawali, V. K. Jain and K. I. Priyadarsini

New ]. Chem., 46 (2022) 10560-10567.

Electronic effects of ligand on the core of tetraorganodistannoxanes
N. Kushwah, A. Wadawale, G. Kedarnath, K. R. S. Chandrakumar and V. K. Jain
Polyhedron, 226 (2022) 116074.
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Ultrafast dynamics of photoinduced electron transfer in bay-aryl-substituted perylene
diimide derivatives

S. J. N. Dixit, S. Chacko, B. Manna and N. Agarwal

J. Phys. Chem. B, 126 (2022) 5908-5919.

Physicochemical insights into the micelle-based drug-delivery of bioactive
compounds to the carrier protein

Tinku, P. Gautam and S. Choudhary

New ]. Chem., 46 (2022) 19124.

Inhibition of a-Synuclein fibrillation by natural polyphenols: Thermodynamic and
biophysical aspects.

Tinku, Sinjan Choudhary

J. Chem. Thermodyn. 177 (2023) 106951.

Physicochemical insights into the micellar delivery of doxycycline and minocycline to the
carrier protein in aqueous environment.

Tinku, Anitadevi K. Prajapati, Sinjan Choudhary

J. Mol. Liquids 379 (2023) 121675.

A Path Integral Approach to Quantum Fluid Dynamics: Appliation to Double-Well
Potential

Sagnik Ghosh and Swapan K. Ghosh

Theoretical Chemistry Accounts, 142 (2023) 57.

Dynamics of hydrogen bond reorganization in the S1(mm*) state of 9-
Anthracenecarboxaldehyde

Rajib Ghosh, Sagnik Datta, A. K. Mora, B. Modak, S. Nath and D. K. Palit

J. Photochem. Photobiol. A: Chemistry, 436 (2023) 114379 - 114392.

Two pioneering nineteenth century Indian contributors to the history of mathematics,
S. G. Dani
The mathematics Consortium Bulletin, 4 (2) (2022) 1.

The Decimal Place-value System, Part I: The Vedic Roots
S. G. Dani
The mathematics Consortium Bulletin, 4 (3) (2023) 14 -18.

The Decimal Place-value System, Part II: Advancing to Maturitz

S. G. Dani
The mathematics Consortium Bulletin, 4 (2023)1-12.
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A review of superconductivity in nanostructures —from nanogranular films to anti-
dot arrays

Sangita Bose

Supercond. Sci. Technol. 36 (2023) 063003.

Subpicosecond pre-plasma dynamics of a high contrast, ultraintense laser-solid
interaction

A. Dulat, C. Aparajit, A. Choudhary, A. D. Lad, Y. M Ved, B. S. Paradkar, G. R.
Kumar

Optics Letters, 47 (2022) 5684.

Brieva-Rook Approximation for the Central Exchange Potential Revisited

W. Haider, Syed Rafi, J. R. Rook and A. Bhagwat

Pramana 97, 61 (2023).

Emergence of an island of extreme nuclear isomerism at high excitation near 205Pb

S. G. Wahid, S. K. Tandel, S. Suman, P. C. Srivastava, A. Kumar, P. Chowdhury, F. G.
Kondev, R. V. F. Janssens, M. P. Carpenter, T. Lauritsen, D. Seweryniak and S. Zhu

Physics Letters B, 832 (2022) 137262.

Successive neutron alignments in the yrast, negative-parity band of oblate-deformed
199T]

S. Suman, S. K. Tandel, S. G. Wahid, Manu T., M. Hemalatha, B. Maheshwari, A. K.
Jain, P. Chowdhury, R. V. F. Janssens, F. G. Kondev, M. P. Carpenter, T. Lauritsen and
D. Seweryniak

Physical Review C, 106 (2022) 024316.

Persistence of the blazar state in flat-spectrum radio quasars
Chand Krishan, Gopal-Krishna
Monthly Notices of the Royal Astronomical Society (Letters), 516, L18 (2022)

Intranight optical variability of low-mass active galactic nuclei: a pointer to blazar-
like activity

Gopal-Krishna, Chand Krishan, Chand Hum, V. Negi, S. Mishra, S. Britzen, P. S.
Bisht

Monthly Notices of the Royal Astronomical Society (Letters), 518, L13 (2023)

Detection of a Peculiar Drift in the Nuclear Radio Jet of the TeV Blazar Markarian 501
Britzen, Silke; Gopal-Krishna; Kun, Emma; Olivares, Héctor; Pashchenko, Ilya; Jaron,
Frédéric; Gonzalez, Josefa Becerra; Paneque, David

Universe, 9, 115 (2023)
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The transience and persistence of high optical polarisation state in beamed radio
quasars

Chand Krishan, Gopal-Krishna, A. Omar, Chand Hum, P. S. Bisht

Publications of the Astronomical Society of Australia, 40, id. e006 (2023)

A physically-motivated perspective of Fanaroff-Riley classification of radio galaxies
Gopal-Krishna, Paul J. Wiita, R. Joshi, D. Patra
Journal of Astrophysics and Astronomy, 44, 44 (June 2023)

Precession-induced variability in AGN jets and OJ 287

Britzen, Silke,;Zajacek, Michal; Gopal-Krishna, Fendt, Christian; Kun, Emma; Jaron,
Frederic; Sillanpaa, Aimo; Eckart, Andreas

Astrophysical Journal, 951, 106 (2023).

Intranight optical variability of blazars and radio-quiet quasars using the ZTF survey
V. Negi, Gopal-Krishna; Ravi Joshi, Chand Hum, Paul ] Wiita, P. K. Navaneeth, Ravi
S. Singh

Monthly Notices of the Royal Astronomical Society, 522, 5588 (2023).

Fusion systematics for weakly bound nuclei using neutron flow and collective
degrees of freedom

S. Appannababu, V. V. Parkar, V. Jha and S. Kailas.

Physical Review C, 106 (2022) 054612.

RAD@home citizen science discovery of an active galactic nucleus spewing a large
unipolar radio bubble on to its merging companion galaxy

A. Hota, P. Dabhade, S. Vaddi, C. Konar, S. Pal, M. Gulati, C. S. Stalin, C. K.
Avinash, A.Kumar, M. Rajoria and A.Purohit

MMINRAS, 517 (2022) L86-L91.

Publications in press

Improved energy-spread in the radiation pressure acceleration of protons with a
linearly polarized laser

B. S. Paradkar

Physics Review E

The “spectral index - flux density relation” for extragalactic radio sources
selected at metre and decametre wavelengths

Pratik Dabhade, Gopal-Krishna
Monthly Notices of the Royal Astronomical Society (Letters)
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Spectral index variation across X-shaped radio galaxies
Dusmanta Patra, Ravi Joshi, Gopal-Krishna
Monthly Notices of the Royal Astronomical Society

Discovery of inverse-Compton X-ray emission and robust estimation of
magnetic field in a galaxy group

F. Mernier, N. Werner, J. Bagchi, M. -L Gendron-Marsolais, Gopal-Krishna, M.
Guainazzi,

A. Richard-Laferriere, T. W. Shimwell, A. Simionescu

Monthly Notices of the Royal Astronomical Society

Excited state dynamics of bay and peri benzothienyl perylene to understand the

excimer formation and its dissociation
Swati J. N. Dixit, Amey P. Wadawale, Rajib K. Ghosh and N. Agarwal
J. Photochem. Photobiol. Chemistry A

8.2 Publications in Book Chapters/Popular Science Magazines

1.

Metal chalcogenolates: Synthesis and applications to materials science

V. K. Jain and R. S. Chauhan

In ‘Chalcogen Chemistry: Fundamentals and Applications’, Chapter-3; pp 58-82; Eds
V. Lippolis, C. Santi, E.J. Lenardao and A.L. Braga, RSC (UK) Hardback ISBN: 978-1-
83916-422-4; 15 February 2023.

A Conceptual Density Functional Theoretic View of Chemical Binding

Swapan K. Ghosh

‘Conceptual Density Functional Theory: Towards a New Chemical Reactivity Theory’,
Editor: Shubin Liu, John-Wiley (2022), Chapter 21, 419-442.

Turmeric: Propitious, incredible and therapeutic Indian herb

K. I. Priyadarsini

SVASTIK, Popular Science Book on Traditional Knowledge published by NISCAIR
CSIR, 2023

Ashwagandha: A potential source for cancer therapeutics.
Kimaya Meher and Manu Lopus (2022)
Scientific India, 10 (2022), 12-14

The Advent of Nano-herbal Medicine.

Manu Lopus
Science Reporter, NISCAIR, CSIR, Govt of India 60 (2023), 10
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6. Thermally activated delayed fluorescence in metal free small organic materials
Understanding and applications in OLEDs

Biki K. Behra and N. Agarwal

Handbook of Materials Science, Springer Nature

Geometry in Ancient Jaina Works: Mathematics in Ancient Jaina Literature
Edited by S.G. Dani and S.K. Jain (Ohio University, USA), with the cooperation of

Pankaj K. Shah (Jain Centre of Greater Boston, MA, USA), World Scientific
publications, 2023.

Book Published:

1. A primer on fluid mechanics with applications
S. R. Jain, B. S. Paradkar and S. M. Chitre
Springer Nature publications (2022).

177



C\O ANNUAL REPORT ® 7

AMfeses fersmr wesd oy & Audited Statement of Accounts 2022-2023 ;;ﬁ‘g;,":;m;

9. Invited Talks, Conferences/Symposiums and Presentations

School of Biological Sciences
Prof. Jacinta D’Souza
e Invited to deliver a Popular Science Lecture Organized by the Indian Women
Scientists’ Association, Vashi, Navi Mumbai, Supported by the Board of Research in
Nuclear Sciences (BRNS)-DAE, in association with Zoology Department, Maharshi
Dayanand College of Arts, Science and Commerce, Parel, Mumbai on “Model
Organisms: Unity in Diversity” on 15t September 2022.
e Invited talk at Jhunjhunwala College, Ghatkopar on the title, Writing and Presenting
a Research Proposal (Grant) for funding purposes - 'Be SMART' delivered on 11t
January 2023.
e Attended the XV Triennial & III International Conference on 11th June 2023 organized
by the Indian Women'’s Scientific Association. Was a judge for the poster competition.
e Attended BSCB UK Cilia Network e-symposium held on 24t January, 18t April, and
20th June 2023.
e ’‘The CRISPR health revolution” - Speaker: Nobel Laureate, Jennifer Doudna,
Organized by Frontiers Forum, 31st March 2022, (online).

Dr. Manu Lopus

e Invited to deliver a talk on “Phytochemicals-based designer nanoparticles with
synergistic anticancer potential” at Department of Biosciences and Bioengineering, IIT
Bombay, 26t April 2023.

e Participated in workshop on ‘Interface of Chemistry & Biology’, Organized by the
Royal Society of Chemistry, 26t October 2022.

e Participated in Cell mimicry: bottom-up engineering of life organized by the Royal
Society, 7-8 November 2022.

e Participated in European Molecular Biology Organization (EMBO) Hybrid Workshop
on Chemical Biology, Heidelberg, Germany. 5-8 September 2022.

e Participated in NASI (Mumbai Chapter)-CEBS joint Seminar, ‘Catalyzing
Technologies via Basic Sciences” on 27th September 2022.

Dr. Subhojit Sen
e Invited to deliver a talk on "The Story of us: Genomes of extinct hominins and human
evolution" at Nobel Prize Lecture Series, organised by Somaiya Vidyavihar
University, 22nd November 2022.
e Invited to deliver a talk on “Understanding DNA language: Biological Sciences for the
Olympiads” at Vidyasagar Science Olympiad Nurturing Camp, Jagadis Bose National
Science Talent Search, School Education Dept, Govt. of West Bengal, Kolkata, 30th
March 2023.
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Invited to deliver a talk on “Understanding DNA: Topology influences how we read
our Genes” at Science Movement Lectures, organized by Subhadra Charitable Trust,
Bhubhaneshwar, Odisha, 9t June 2023.

Invited to deliver lecture on “Our environment impacts our epigenetic future: lessons
from Chlamydomonas to humans” at Department of Biotechnology, S. K. Somaiya
College, 4tr March 2023.

Invited to deliver “Microbiology - Good Microbes and Harmful Microbes” at Vidyan
Drushti, School students of Maharashtra.

Attended Landmarks at 75 - TIFR Alumni Association, 17-18 December 2022.
Attended The Fragile Nulceosome - Online Seminar series by University of Essex,

UK, (Nov 22-July 23).

. Siddhesh Ghag

Invited to deliver a lecture on ‘Plant reproduction and biotechnology’ organized by
the Indian National Junior Science Olympiad (INJSO) programme at Homi Bhabha
Centre for Science and Education, Mumbai on 25t May 2023.

Invited to deliver a lecture on ‘Making a transgenic plant and its bountiful
applications” at Telangana University Popular Science Lecture organized by Indian
Women Scientists Association, in association with the Department of Botany,
Telangana University on 24t» November 2022.

Invited to deliver a lecture on ‘Engineering crop resistance against plant pests and
pathogens using RNAi technology’ at Ramniranjan Jhunjhunwala College (Mumbai)
Online Refresher course in Biosciences, “Trends in Use of Technology in Biosciences’
organized by UGC Human Resource Development Center University of Mumbai on
23rd September 2022.

Attended Webinar: New Phytologist next generation scientist’s symposium organized
by the National University of Singapore in association with the New Phytologist
Foundation from 2-5 July 2023, Singapore.

Presentation on Field-Laboratory-Field: the path for microbiome applications. (Oral)
In National Seminar on Catalysing Technologies via Basic Sciences held on 20t
September 2022 organized by National Academy of Sciences India (Allahabad)-
Mumbai Chapter at UM-DAE CEBS (Mumbai).

School of Chemical Sciences
Dr. Swapan K. Ghosh

Delivered an invited talk on “Density Functional Theory in Modeling Soft Matter” at
the National Symposium and Discussion Meeting on “Simulations on Polymers,
Materials and Biomolecules”, held at Somaiya Vidyavihar University, during 22 - 24
June, 2023.

Delivered an invited talk on “Concept of Density across Length Scales and Modelling
of Soft Condensed Matter Systems” in the DAE Solid State Physics Symposium (SSPS-
2022), held at Birla Institute of Technology, Ranchi, during 18-22 December 2022.
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Chaired a Scientific Session in Symposium on Current Trends in Theoretical
Chemistry-2022, held at BARC, Mumbai in 22-24 September 2022.

Chaired a Scientific Session in 88-th Annual Meeting of Indian Academy of Sciences,
Bangalore, held at SRM University-AP, Amravati, in 4-6 November, 2022.

Chaired a Scientific Session in DAE-BRNS Conference on EIHE-2023, held at BARC,
Mumbeai, in 7-11 February 2023.

Chaired a Scientific Session in the DAE Solid State Physics Symposium (SSPS - 2022),
held at Birla Institute of Technology, Ranchi, during 18-22 December 2022.

Dr. V. K. Jain

Invited to deliver Presidential lecture on “Selenium - A wonder element in life and for
life” at the 92nd Annual Session & Symposium on “Science & technology - A Vehicle
for Social transformations” organized by the National Academy of Science (NASI),
Pryagraj, 4-6 December 2022.

Invited to deliver a lecture on “Career in Science” at Atomic Energy Central School
No. 4, Anushaktinagar, Mumbeai, 15 April 2023.

Chairperson: Presided Physical Sciences Section of the 92nd Annual Session &
Symposium on Science & technology - A Vehicle for Social transformations organized
by the National Academy of Science (NASI), Pryagraj, 4-6 December 2022.
Chairperson:National Science Day-2023 program on ‘Science and Technology for
Societal Development’ organized by The National Academy of Sciences, India
(Mumbai Chapter) in association with Dadasaheb Bidkar Arts, Science & Commerce
College, Peth, 4 March 2023 (hybrid mode).

Chairperson: Conference on ‘Education for holistic development discovering new
paradigms” Organized by AEES at the DAE Convention Centre, Anushaktinagar, 29t
April 2023.

Dr. Dipak Palit

Attended “9th Theme meeting on Ultrafast Sciences (UFS 2022)” held in IISER
Thiruvananthapuram during 3- 5 November 2022.

Invited to deliver a talk on “Exciton migration and self-trapping in polyarene
nanoaggregates”, in 9t Theme meeting on Ultrafast Sciences (UFS 2022), IISER
Thiruvananthapuram held during 3- 5 November 2022.

Invited to deliver a talk on “Ultrafast hydrogen bond dynamics in the excited states of
molecules” in NISER, Bhubaneswar, 23td February, 2023.

Dr. K. Indira Priyadarsini

Invited talk on “Pulse Radiolysis Studies on Selenium Centred radicals and their
comparison with sulfur analogues” at 2nd International Conference on applications of
radiation science and technology, 22-26 August 2022, IAEA Headquarters, Vienna.
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Novel Chemistry & Biology of Selenium: Fifteen Long Years of Joint Efforts, CEBS
seminar, 17th October 2022.

Invited talk on “Basic Research to Technology Developments: My experiences with
chemistry Research”, Gitam University, Visakhapatnam, 31st January 2023.

Invited to deliver a lecture on “Current trends in developing traditional herbal
medicine for modern diseases” at International conference of dissemination of
traditional knowledge (CDTK-2023), New Delhi, 14-15 February 2023.

Invited to deliver a lecture on “Medicinal properties of turmeric: A promising
therapeutic herb”, National workshop on medicinal plants and crude drugs from
traditional medicine, National Centre for science communication and policy research,
New Delhi, February, 2023.

Invited to deliver a lecture on “Competence or Bias: My Experience with Chemistry
Research” at IWD Seminar by NASI Nagpur Chapter, Rashtrasant Tukadoji Maharaj
Nagpur University, Nagpur (RTMNU) 14t March 2023.

Invited to deliver a lecture on “GPx active organoselenium compounds: Redox
reactions, radioprotection and antimicrobial activities” 9t International Selenium
conference on selenium Chemistry, Biology and Medicine (Se-2023), KAIST, Daejeon,
South Korea, 26-29 June 2023.

. Neeraj Agarwal

Invited to deliver a talk, “Thermally activated delayed fluorescence and room
temperature phosphorescence in metal free organics for applications in OLEDs” at IIT
Roorkee.

. Mahendra Patil

Oral presentation in “92nd Annual Session of National Academy of Science India, 4-6
December 2022 NASI-HQ at Prayagraj, U.P.

Poster Presentation in ‘9t Interdisciplinary Symposium on Material Chemistry (ISMC-
2022) 7-10 December 2022 DAE Convention Centre, Anushaktinagar, Mumbai.

. Sinjan Choudhary

Chaired scientific session of the international conference titled “International
Conference on Sustainability: Integrated and Scientific Approach” organised by
University of Mumbai, Mumbai on August 04-06, 2022.

Guest speaker in CHEM-BOND Inauguration Function under DBT Star College
activity at R.J. College of Arts, Science and Commerce, Mumbai on 10th August 2022.

School of Mathematical Sciences

Dr

. S. G. Dani

Attended online the Annual Conference of the Indian Society for History of
Mathematics (in hybrid mode), Indian Institute of Technology Madras, Chennai
(November 25-27, 2022).
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Attended a Workshop and Conference on Ergodic Theory and Dynamical Systems,
International Centre for Theoretical Sciences, Bengaluru (December 5-16, 2022), [The
Conference was dedicated to him in the context of his 75t birthday.]

Invited to deliver a talk on “Glimpses of India's mathematical heritage” as part of the
Azadi ka Amrit Mahotsav - DAE Iconic Week, at the Institute of Mathematical
Sciences, Chennai, on 28 August 2022.

Invited to deliver a talk (online) on “Jaina mathematics from ancient and medieval
India” the St. Petersburg Seminar on the History of Mathematics, on 1 September
2022.

Deliver an invited online talk on “Hyperbolic geometry, modular group and
approximation of real numbers” in the Refresher Course conducted by Centre for
Professional Development in Higher Education (CPDHE), UGC-HRDC, University of
Delhi, on the theme Mathematics with an Emphasis on Topology, Analysis and
Applications, on 14 September 2022.

An invited online talk “Mathematics in ancient and medieval Jaina works” in the
Annual Conference of the Indian Society for History of Mathematics (in hybrid
mode), Indian Institute of Technology Madras, Chennai (November 25-27, 2022), on
25 November 2022.

An invited online talk “Glimpses of India’s mathematical heritage” organized by the
Tata Institute of Fundamental Research, Mumbai, on the occasion of Bharatiya Bhasha
Utsav, on 11 December 2022.

’

An invited talk on “ ome snapshots of India's mathematical past” in the Workshop
and Conference on Ergodic Theory and Dynamical Systems, International Centre for
Theoretical Sciences, Bengaluru (December 5-16, 2022), on 15 December 2022.

An invited online talk on “Arithmetic in ancient India” organized by the Indian
Institute of Information Technology, Kota (Jaipur), on the occasion of the National
Mathematics Day, 22 December 2022.

Invited presentation on “Mathematics in Ancient Jaina Literature” in the Bhopal
Literary and Art Festival, during January 13 - 15, 2023, in respect of the publication of
the book ““Mathematics in Ancient Jaina Literature” edited by him jointly with Prof.
S.K. Jain (Ohio, USA). The presentation was held on 14t January 2023.

An invited talk on “Dynamics of nonsingular integral transformations and
Diophantine approximation” in the Dynamics Seminar at the Department of
Mathematics, University of Vienna, on 13th July 2023.

. Swagata Sarakar

Attended ICTS Programme "Dualities in Topology and Algebra" online from 15-26th
May 2023.

Organized a seminar series "Seminar on Schubert Calculus" at the School of
Mathematics, CEBS from October, 2022 to April, 2023.
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School of Physical Sciences
Prof. H. M. Anita

Dr

Invited to deliver a lecture on “Theoretical Astrophysics : From Cosmology to Stars”
In Landmarks@TIFR meeting at TIFR, Mumbai

. Sangita Bose

“”

Invited to deliver a talk on Superconductivity in Non-Centrosymmetric
Superconductor, Re¢Zr” Pacific Rim International Conference on Superconducting
Materials: Fundamentals and Applications (PRISM2022), (Online mode) 22-23
September, 2022.

Invited to deliver a talk on “Superconductivity in a Non-Centrosymmetric
Superconductor, ResZr” International Conference on Complex Quantum Systems
(ICCQS-2023) at Bhabha Atomic Research Centre, Mumbai, 18-21 January, 2023.
Invited to deliver a talk on “Role of finite size effects and artificial pinning centers on
phase fluctuations in superconducting thin film” Divergent Quantum Materials,
Methods and Applications (DQMMA?2023) at Goa, 2-4 February 2023.

Invited to deliver a talk on “Experimental investigation to probe electronic properties
of superconductors and organic semiconductor devices” at International Materials
Conclave, CMET-PUNE 8-10 March, 2023.

Attended International Conference on Complex Quantum Systems (ICCQS-2023) at
Bhabha Atomic Research Centre, Mumbai between 18-21 January 2023.

Attended Conference on Divergent Quantum Materials, Methods and Applications
(DQMMAZ2023) at Goa between 2-4 February 2023.

Attended International Materials Conclave, CMET-PUNE between 8-10 March, 2023.
Pacific Rim International Conference on Superconducting Materials: Fundamentals
and Applications (PRISM2022), 22-23 September 2022 (Online mode).

Attended, chaired a session and judged posters at the Conference on Advances in
Catalysis for Energy and Environment (CACEE-2022) at Tata Institute of Fundamental
Research (TIFR) from 31st October to 4th November 2022.

Attended the conference LANDMARKS@TIFR held at TIFR on 17-18 December 2022.
Ph.D. student Chandan Gupta presented a poster titled “Film thickness dependent
white light emission in a Phenanthroimidazole derivative based OLED due to
Electromers” at the 66th DAE Solid State Physics Symposium (SSPS) organized by
BARC held at BIT-Ranchi, on 18-22 December, 2022.

. Padmnabh Rai

Chemical vapor deposition grown single crystal diamond for quantum technology
and gem applications

Vivek Kumar Shukla and Padmnabh Rai

Catalyzing Technologies via Basic Sciences, Jointly Organized by NASI (Mumbai
Chapter) & CEBS (Mumbai), 27th September 2022.
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Single photon emission from nitrogen-vacancies in chemical vapor deposition grown
single crystal diamond

Vivek Kumar Shukla, Lekshmi J., H. K. Poswal, A. Kala, Venu Gopal Achanta, and
Padmnabh Rai

Indian Chemical Society-Mumbai Branch, HSNC University and Kishinchand
Chellaram College (K C College) Mumbai, March 24-25, 2023.

Plasmonic Cavity enhanced Raman scattering of single walled carbon nanotubes,
Lekshmi J, V. K. Shukla, P. Rai, International Conference on Photonics 2023, 1ISc
Bangalore, July 05-08, 2023.

Invited to deliver a lecture on “Single crystal diamond and carbon nanotube-based
quantum emitters” at URSI-Regional Conference on Radio Science 2022, IIT Indore,
India, 1-4 December 2022.

Invited to deliver a lecture on “Raman and photoluminescence spectroscopy of
carbon-based materials” at Training Program for Developing Skills on Material
Characterization Techniques, DST-STUTI, Department of Physics, M. S. University of
Baroda, India, 23-27 November, 2022.

Invited to deliver a lecture on “Diamond for Scientific and Industrial Applications” at
Innovation and Research in Basic and Applied Sciences for the Benefit of Society, B. K.
Birla College (Kalyan), NASI-MC, 15t July 2023.

. Bhooshan Paradkar

Invited to deliver a talk on “Self of self-induced transparency in laser-driven radiation
pressure proton acceleration” at Conference on Plasma Simulations (CPS) held
between 13-15 July 2013 at Raman Science Centre, Indian Institute of Astrophysics,
Leh, Ladakh India 194101.
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10. Scientific Collaboration

School of Biological Sciences
Prof. Jacinta D’Souza
e Prof. Santhosh Chidangil (Department of Atomic and Molecular Physics, Manipal
University) on the project titled, ‘Raman Spectroscopy of flagellar proteins.”
e Prof. Takashi Ishikawa (Paul Scherer Institute, Switzerland) and Dr. Alexander
Leitner (ETH, Zurich) on the project titled, ‘Molecular and structural insight into an
Adenylate Kinase-rich Multiprotein complex in the flagellar/ciliary central pair by in
vitro and in vivo cryo-EM imaging.’
e Dr. Pushpa Mishra (DST-INSPIRE Faculty, University of Mumbai, Department of
Biophysics) on the project titled, ‘Curcumin, a potential initiator of apoptosis via
direct interactions with Bcl-xL and Bid.
e Dr. Siddhesh Ghag (UM-DAE CEBS) on the project titled, ‘Studying the interactors of
SIX1 and SGEL1, a regulator of Fusarium banana pathosystem’.
e Dr. Rajani Kant Chitella (BARC) on the project titled, ‘Understanding the role of
translin protein in the flagella of Chlamydomonas reinhardtii’.

Dr. Manu Lopus
e Dr. B. N. Pandey (BARC) on “Gold-nanoparticles assisted radiation induced cell
death.”
e Prof. Pradeep Naik (Sambalpur University) on “Molecular dynamic simulation
studies of drug-protein interactions.”
e Dr. Alessandro Parodi (Sirius University, Russia) on “Nano based drug delivery
systems.”

Dr. V. L. Sirisha
e Dr. Vandana Patravale (ICT, Mumbai) on “Antibiofilm potential of liposomal
encapsulated garlic extracts against Pseudomonas aeruginosa infections.”
e Dr. Indira Priyadarsini (UM-DAE CEBS) on “Elucidating the antibacterial and
antibiofilm potential of selenium based and curcumin containing compounds.”
e Dr. Seelva Kumar (Dr. D. Y. Patil University) on “Molecular docking, Molecular
dynamic simulations and computational screening to design cyclic di GMP and
Quorum sensing inhibitors.”
e Dr. Manu Lopus (UM-DAE CEBS) “Understanding the potential of tryptone stabilised
silver nanoparticles as a potent antibiofilm drug lead.”

Dr. Subhojit Sen
e Prof Vainav Patel (NIRRH) and Prof. Anindya Datta (IIT-B)
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Dr. Siddhesh Ghag

e Prof. Jacinta S. D’Souza (UM-DAE CEBS) on “Identifying the protein complexes
involved in plant-pathogen interaction.”

e Dr. Manu Lopus (UM-DAE CEBS) on “Exploring the use of silver nanoparticles in
alleviating Fusarium wilt disease in banana.”

School of Chemical Sciences

Dr. Neeraj Agarwal

e Dr. Sangita Bose (UM-DAE CEBS) on “Fabrication of OLEDs.”

e Dr. KRS. Chandrakumar (BARC, Mumbai) and Dr. Sajeev Chacko (Department of
Physics, University of Mumbai) on “Theoretical Calculations.”

e Dr. Biswajit Manna and Dr. Rajib Ghosh (BARC) on “Femtosecond laser
spectroscopy”.

Dr. Avinash Kale
e Dr. Shirisha Nagotu (IIT-Guwahati) on “Understanding the effect of Ofloxacin family
compounds on actin polymerization dynamics.”

Dr. Dipak K. Palit
e Prof. Rajib Ghosh (S. N. Bose Institute, Kolkata) on “Ultrafast proton transfer
dynamics.”

School of Mathematical Sciences
Dr. S. G. Dani
e Dr. Arunava Mandal, IIT Rourkee on the topic “Lattices in nilpotent Lie groups”.

Dr. Swagata Sarkar

e Prof. Samik Basu and Dr. Debanil Dasgupta (Stat-Math Unit, ISI-Kolkata), Prof. Shilpa
Gondhali (Department of Mathematics, BITS-Pilani, Goa Campus) on “p-Local
Decompositions of Projective Stiefel Manifolds.”

e Prof. Samik Basu (Stat-Math Unit, ISI-Kolkata), Arnab Goswami (Ph. D. Student UM-
DAE CEBS) on “Endomorphisms of Cohomology Algebra of spaces G/P.”

e Prof. Shilpa Gondhali (Department of Mathematics, BITS-Pilani, Goa Campus) on
“Some aspects of topology of quotients of Stiefel manifolds.”

School of Physical Sciences

Dr. Sangita Bose

e Dr. N. Agarwal (UM-DAE CEBS), Dr. Satyajit Saha (ICT, Mumbai), Dr. S. Mula,
(BARC, Mumbai) on “ Organic Electronic devices.”
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Dr. Ilaria Maccari (Stockholm University) and Dr. Vishwanadh (BARC) on
“Superconductivity”.

. Ameeya Bhagwat

Prof. Xavier Vifias and Mario Centelles (University of Barcelona, Spain), Prof. Ramon
A. Wyss (KTH, Stockholm, Sweden) on “Microscopic - Macroscopic nuclear mass
models.”

Prof. Roberto J. Liotta (KTH, Stockholm, Sweden), Prof. Tamas Vertse, Prof. Atomki,
Debrecen, Hungary, Rodolfo Id Betan (Consejo Nacional de Investigaciones
Cientificas y Técnicas, Rosario, Argentina) on the research area of “rigged Hilbert
spaces”

Prof. Sudhir R. Jain (Ex NPD, BARC) on a research area of “Mathematical physics.”
Dr. Bharat K. Sharma (Amrita Visva Vidyapeetham, Coimbatore) on “Mean field
theories of nuclear structure.”

. P. Rai

Dr. Brijesh K. Yadav (SSPL Delhi) on “Characterization of single crystal diamond.”
Dr. A. Venugopal (NPL Delhi) on “Single photon emission from NV centre in
diamond.”

Janvi Gems, Surat, “Synthesis and scientific application of single crystal diamond”.

. Bhooshan Paradkar

Prof. Kowsik Bodi (Department of Aerospace, IIT-B) on “Particle-In-Cell modeling of
Hall thruster.”

Prof. G. Ravindra Kumar (TIFR, Mumbai) on “Radiation hydrodynamic simulations
of nano-second laser pre-pulse with a solid density target.”
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11.  Externally Funded Research Projects
Principal Title of the Project Funding Agency Duration Amount
Investigator (INR)
School of Biological Sciences

Prof. Jacinta Systematic cryo-EM Indo-Swiss grant 08.02.2023 | 1,31,88,320/-
D’Souza and proteomic analysis | from DBT-India to

of protein complexes 07.08.2027

related to primary

ciliary dyskinesia

School of Physical Sciences

Dr. Sangita Investigation of Science and 01.03.2022 | 43,49,764/-
Bose (PI) performance of TADF Engineering to

based OLED devices of | Research Board 28.02.2025

small organic (SERB)

molecules by transport

based spectroscopy
Dr. NV centre based single Science and 14.03.2022 | 85,89,628/-
Padmnabh crystal diamond for Engineering to
Rai (PI) next generation Research Board 13.03.2025

quantum technologies (SERB)
Dr. Bhooshan | Study of X-ray Binaries Department of 01.10.2021 | 39,98,000/-
Paradkar and other Cosmic Space to

Sources using data 30.09.2024

from Astrosat
Observations
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12.  New facility at CEBS

High-performance computing (HPC): A
state-of-art centralized high-performance
computing (HPC) facility 1is recently
developed in CEBS to support the parallel
computation need of the institute. This
hybrid CPU/GPU facility has 16 CPU nodes
with each node housing 32 processors and
one GPU node. The actual computational
power for the facility is approximately 30
Terra Flops for both CPU and GPU nodes.

Mass Spectrometer: An Agilent 6545 LC/Q-TOF mass spectrometer is the latest addition
from the DPR project, procured in 2023. The machine is in a dedicated room adjacent to
the undergraduate laboratory. This mass spectrometer (picture below) is a state-of-the-art
quadrupole time-of-flight (Q-TOF) mass spectrometer that performs both high resolution
mass spectrometry (HRMS) and high-resolution tandem mass spectrometry (HRMS/MS).
It is useful in drug discovery, basic/comparative proteomics and metabolomics research,
mass precision for intact protein analysis and identification of structure and sizes of small
organic compounds.

Setting up facilities for ultrafast laser Spectroscopy: Installation of two ultrafast laser
spectrometers, namely, the fluoresecence upconversion spectrometer and the tunable
pump (350 - 600 nm) and tunable (370 - 1000 nm) probe transient absorption
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spectrometer has been completed. These spectrometers are now fully operational and
capable of recording the transient spectra and photophysical dynamics with time
resolution of about 100 fs. Optical set up of the ultrafast terahertz spectrometer has been
completed, software for data acquisition has been procured and installed. The
spectrometer is now under testing of its performance.

THz spectrometer

Circular Dichroism: Circular dichroism (CD) is a potent spectroscopic technique that
uses the quantum mechanics of how chiral molecules selectively exhibit the differential
absorption of circularly polarized light to reveal information about secondary and tertiary
structures of proteins and nucleic acids such as DNA and RNA, their interactions and the
resulting dynamic alterations. CD is used in the pharmaceutical industry to assess the
purity and stability of chiral drug compounds, ensuring they meet regulatory
requirements. Overall, CD spectroscopy is a versatile technique with applications in
structural biology, chemistry, pharmacology, and material science, providing valuable
insights into the chiral properties and structural characteristics of a wide range of
molecules.

Circular Dichroism (CD) spectropolarimeter
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Differential Scanning Calorimetry: Differential scanning calorimetry (DSC) is a thermal
analysis tool that directly investigates the heat energy absorbed or released by a sample as
it experiences controlled temperature fluctuations and provides thermodynamic
parameters associated with it. DSC measures thermodynamic parameters such as AH, T,
and AC; for biomolecules. DSC provides information about thermal stability of proteins,
nucleic acids, carbohydrates and lipids. DSC has also applications in various
pharmaceutical industry for assessment of drugs.

Differential Scanning Calorimeter (DSC)

Nuclear Magnetic Resonance (NMR): Nuclear magnetic resonance (NMR) spectroscopy
is a spectroscopic technique to observe local magnetic fields around atomic nuclei. NMR
spectrometer of 400 MHz (Bruker, Switerzand) is recently installed successfully in School
of Chemical Sciences, CEBS. A Multinuclear resonance probe with variable temperature
for 0 °C to 100 °C. Automatic and manual tuning and matching for many nuclei including
1H,13C, 15N, 1B, 19F, 31P, Se etc. is possible. Along with multi-nuclear 1D experiments it can
perform other 1D experiments (DEPT 135p, DEPT 90, APT) and 2D (COSY, TOCSY,
NOESY, HSQC, DOSY, ROESY) experiments. NMR facility is currently being used by
many research groups of CEBS and University of Mumbai.

400 MHz NMR (left) and Single crystal XRD (right) installed in School of Chemical
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Single Crystal X-Ray Diffractometer: Single-crystal X-ray diffraction (XRD) is a non-
destructive analytical technique which generates data from the X-ray analysis which then
are interpreted and refined to obtain the crystal structure. X-ray diffractometer (Xta Lab
PRO 1I, Rigaku), having Mo and Cu sources, is successfully installed in School of
Chemical Sciences, CEBS. Instrument is equipped with cryostat (CrysAlisPRO) to get data
at low temperature. Data obtained from this facility provides detailed information about
the internal lattice of crystalline substances, including unit cell dimensions, bond-lengths,
bond-angles etc. XRD facility can be used for different single crystals of organic,
inorganic, organometallic nature. Further it can be used for protein samples. XRD facility
is currently being used by many research groups of CEBS and University of Mumbai.

Benchtop X-Ray Diffractometer: Powder X-ray diffractometer (MiniFlex 600C, Rigaku)
was installed successfully. This facility can be used to determine crystalline phase
identification, quantification, percent (%) crystallinity, crystal size and strain, lattice
parameter refinement and molecular structure. It can be used for powder and thin film
samples sat room temperature.

Spectrofluoremeter: A highly sensitive spectrofluoremer (FLS 1000, Edinburgh, UK) is
installed in School of Chemical Sciences. It can be used to measure both fluorescence and
phosphorescence in solution as well as powder samples. Instrument has 450 W Xe lamp,
60 W flash lamp as excitation sources, InGaAs is used as NIR detector. Emission range is
from 250 to 1550 nm. Emission studies at variable temperature (0-80 °C) and at 77K can be
carried out. Also, instrument can be used to have phosphorescence lifetime beyond 50 ps.
This instrument is being used by different research groups of CEBS.

3

Spectrofluoremeter for fluorescence and phosphorescence studies

Gas chramatograph, FTIR, UV vis spectrometers: School of Chemical Sciences also has
facilities of gas chromatography (GC 2030, Shimadzu), FTIR (IR Tracer) and absorption
spectrometer (2002 i, Shimadzu). FTIR can be used for samples in powder and liquid form
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without the requirement of KBr film. UV vis spectrometer can be used in a range of 190-
1500 nm for liquid as well as solid samples.

Microwave plasma chemical vapor deposition: A microwave plasma chemical vapor
deposition (MPCVD) technique has been developed to synthesized single crystal
diamond (SCD). The facility incorporating various equipments, such as, MPCVD,
semiconductor grade gas line system and hydrogen generator is shown below.

(@) Semiconductor grade (7N purity) gas line supply, (b) Hydrogen generator (5.5N
purity) and (c) Microwave plasma chemical vapor deposition (2.45 GHz, 6kW). (Diamond
growth facility at UM-DAE CEBS developed through DPR funding of DAE).
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13. CEBS Library

CEBS library has a carpet area of 185 square meters and occupies a ground-floor location.
It has a rich collection of reference books and textbooks in Biology, Chemistry,
Mathematics, Physics, Earth and Environmental Science, Computer science, etc. Beside
textbooks, it has a good collection of literature and general books.

The library consists primarily of books that are relevant to the Master's teaching
program in Basic Sciences. The library also subscribes to several periodicals that are
related to academic or research activities, in addition to some of general interest. The
books and periodicals are kept on suitable, locked shelves and issued by the Library
Assistant on duty as and when required. Further, there are six networked computers that
are provided, allowing for browsing the library catalogue or electronic resources on the
web and providing wifi access to the library members. Library is open from 9.00 a.m. to
10.00 p.m. for all days and during holidays the timings are 10.00 a.m. to 6.30 p.m.

Infrastructural Facility Library facilities & services
* AC Reading area with 50 users at time | * Circulation (Issue, Return, Renewal &
* CCTV Surveillance Reservation)
* Computers for e-resource access *  Web-OPAC (Intranet Access)
*  Wi-Fi Connectivity *  Printing & Photocopy Facility
* Gilent Zone * Newspaper & Magazine Reading
* Personal Locker Facility * Inter Library Loan facility
* Printing Facilit *  Overnight Lending

* Cashless payments

The CEBS library maintains strong connections with the University of Mumbai Library
(Kalina Campus), BARC Library, and TIFR Library for resource sharing and interlibrary
loan services. CEBS library subscribed the following e-resourses during the Fincanical
year 2022-2023:

*  American Chemical Society (ACS)
*  American Physical Society (APS)

*  American Institute of Physics (AIP)
*  Annual Reviews

* Institute of Physics (IOP)

* JSTOR

*  MathSciNet

* Royal Society of Chemistry (RSC)

*  Springer-Nature
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Colloquium

CEBS organizes colloquia on Tuesdays at 2:30 p.m., featuring topics of academic

interest presented by esteemed speakers, researchers, scientists, and other experts.

These colloquia serve as platforms for fostering the exchange of ideas and

promoting intellectual discussions within the CEBS community. The list of

colloquia held during the academic year 2022-2023 is as follows:

10.

A Non-Turing Model of Computation
Prof. Nitin Saxena, IIT Kanpur, August 23, 2022.

The Eternal Fascination of the Himalayas: Musings of Maxwell, Rayleigh and Sir
William Jones

Prof. Vijay Singh, UM-DAE CEBS, Azadi ka Amrit Mahotsav Lecture, August 25,
2022.

New Horizons for the Chromosome Segregation Machinery in Building the Neural
Circuits
Dr. Dhanya Cheerambathur, University of Edinburgh, August 30, 2022.

Physics and Cities of India
Prof. Vijay Singh, UM-DAE CEBS, Quanta-13's Spirited Response to the Covid-19
National Lockdown”, September 13, 2022.

A Practical application of Reactor Anti-Neutrino Detection
Dr. Ajit Kumar Mohanty, BARC, Foundation Day Lecture, September 19, 2022.

Length Control of Long Cell Protrusions: Rulers, Timers and Transport
Prof. Debashish Chowdhury, IIT Kanpur, September 20, 2022.

NASI (Mumbai Chapter)-CEBS Joint Seminar, ‘Catalyzing Technologies via Basic
Sciences’, September 27, 2022

From fireflies to power grids: The physics of spontaneous synchronization
Prof. Shamik Gupta, TIFR, January 24, 2023

Olefin Metathesis: A Big Deal Reaction
Prof. Sambasivarao Kotha, IIT Bombay, January 31, 2023.

A journey to Buckytrap Porphyrin: The Evolution of Unnatural Supramolecular
Organic Semiconductor
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Dr. Atanu Jana, GITAM University, Visakhapatnam, February 07, 2023.

11. Asteroids, Meteorites: The poor man's space probe
Dr. Bharat Adur, Akash Ganga Centre for Astronomy, Mumbai, February 21, 2023.

12. Regulation of microtubule structure, function, and dynamics by proteins and drugs
Prof. Michel Steinmetz, Paul Scherrer Institute and University of Basel, Switzerland,

March 21, 2023.

13. The brave new world of 2D materials and their heterostructures
Prof. G. P. Das, TCG Centre for Research and Education in Science and Technology,

March 28, 2023.
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15. Events

DAE Iconic Week to Commemorate Azadi ka Amrit Mahotsav: The Ministry of
Culture has given an exclusive week (August 22-28, 2022) to DAE to commemorate Azadi
ka Amrit Mahotsav. As part of the activities for the "DAE Iconic Week," CEBS actively
participated in various events and initiatives.

UM-DAE CEBS enthusiastically celebrated the DAE Iconic Week and organized
the following activities:

Day 01: Blood Donation Camp and Lecture on Mental Stress and Benefits of Yoga
(Monday, 227 August 2022)

Blood Donation Camp: UM-DAE CEBS recognized the importance of blood donations in
saving lives, especially during surgical interventions and medical procedures. To address
the continuous shortage of blood supply, CEBS organized a blood donation camp on
Monday, 22nd August 2022, from 9:00 am to 5:00 pm in Room no. 505, 5th Floor,
Takshashila, UM-DAE CEBS.

The Blood Collection Unit from Jaslok Hospital was invited to facilitate the event,
where students and volunteers willingly donated blood. The blood donation camp
garnered significant attention, with a total of 49 participants, including students and staff
members, actively contributing to this noble cause.

Lecture on Mental Stress and Benefits of Yoga: In addition to the blood donation camp,
CEBS also arranged a lecture on the topic of "Mental Stress and Benefits of Yoga” on
Monday, 22rd August 2022, from 2.00 to 5.00 pm in the PF-AG 14, Prof. S. M. Chitre hall.
Dr. R. Y. Agarkar, Medical Advisor, CEBS, Ms. Archana Shukla, Physiatrist have
delivered lectures on Mental stress. Ms. Dipti Deshpande, a renowned yoga teacher has
performed some yogic mudras to prevent mental stress. The session aimed to create
awareness about the importance of mental well-being and the positive impact of
practicing yoga in alleviating stress.
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Overall, the DAE Iconic Week at UM-DAE CEBS kickstarted with a successful
blood donation camp and an enlightening lecture on mental stress and yoga. These
activities fostered a sense of social responsibility and encouraged participants to prioritize

both their physical and mental health.

Day 01: Lecture on Mental Stress and Benefits of Yoga, Monday, 22nd August 2022

Day 02: Participation in the Ride Plan of DAE and Special Colloquium (Tuesday, 234
August 2022)

Participation in the Ride Plan of DAE: As part of the DAE Iconic Week, DAE organized
a Cyclothon covering 1700 km from India Gate, New Delhi to Gateway of India, Mumbai.
Dr. V. K. Jain, Director of CEBS, actively participated in this event on 234 August 2022, at
Gateway of India, Mumbai.

Special Colloquium: To mark the celebration of the DAE Iconic Week, a Special
Colloquium was organized at CEBS. Professor Nitin Saxena, N. Rama Rao Chair
Professor from the Department of Computer Sciences and Engineering, IIT Kanpur, was
invited to deliver the colloquium on Tuesday, 231 August 2022, at 2:30 pm. The topic of
his talk was "A Non-turing Model of Computation”

The colloquium was organized in a hybrid mode, allowing for both physical and
virtual attendance. Faculty members, researchers, and students actively participated in
the event, engaging in stimulating discussions and gaining insights from Professor Nitin
Saxena's expertise.
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Day 02: Special Colloquium, Tuesday, 23rd August 2022

Day 03: Three-part event titled "Science and Independence" (Tuesday, August 24, 2022)

Under the guidance of Dr. Subhojit Sen, CEBS Science Club members organized a
captivating three-part event titled "Science and Independence" on 24t August 2022, from
2:00 pm to 5:30 pm. The event aimed to explore the intersection of science and
independence, shedding light on the importance of diverse backgrounds and inclusivity
in scientific endeavors.

First Part: The evening commenced with an insightful panel discussion featuring
esteemed speakers from CEBS, including Dr. Indira Priyadarshini and Dr. Swagata
Sarkar, along with two invited panellists, Prof. Vidita Vaidya, TIFR and Dr. Abhijit
Majumdar, IIT Bombay. The discussion centered around the significance of incorporating
diverse perspectives to foster innovation and new ideas in science. The panellists
emphasized the need to consider both merit and privilege, recognizing that our
achievements are built upon the foundations laid by those who came before us. In this
journey, the privileged must be conscious of promoting diversity and inclusivity,

ensuring equal opportunities for underprivileged individuals and marginalized groups,

such as women, differently-abled persons, and sexual minorities.

Second Part: Following the panel discussion, CEBS students delivered a series of
captivating talks titled "Lilavati's Granddaughters." The talks celebrated the contributions
of contemporary Indian women in science, paying homage to figures such as Dr. Sowmya
Swaminathan, Dr. Aditi Pant, Dr. Janaki Ammal, and our esteemed Prof. Jacinta D'Souza,
among others. Ms. Samriddhi Singh secured the first prize, while the second prize was
jointly awarded to Mr. Aryan Kumar and Mr. Aditya Tripathi.
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Grand Finale: The grand finale of the evening featured an exceptional talk by Prof.
Arvind Kumar on "Some Aspects of Reasoning in Science." The talk provided insights
into the evolution of scientific reasoning from a pre-modern anthropocentric perspective
to the defining characteristics of modern science, particularly its objective nature. The
"Science and Independence" event served as an enlightening platform to celebrate the
spirit of science and its intrinsic connection to independence. It fostered a sense of
inclusivity, acknowledged the contributions of remarkable individuals, and highlighted
the transformative power of scientific reasoning.

Day 04: Special Lecture by Prof. Vijay Singh (Thursday, 25t August 2022)

As part of the DAE Iconic Week celebrations, CEBS organized a special lecture delivered
by Prof. Vijay Singh, formerly from HBCSE and currently a Visiting Professor at UM-DAE
CEBS. The lecture titled "The Eternal Fascination of Himalayas: Musings of Maxwell,
Rayleigh, and Sir William Jones" aimed to captivate the audience with intriguing insights
into the Himalayan region.

The lecture took place on Thursday, 25t August 2022, and was conducted in a
hybrid mode, allowing for both in-person and online participation. Approximately 80
students and faculty members actively engaged in the event.

During the lecture, Prof. Vijay Singh shared his profound knowledge and
experiences, highlighting the enduring allure and significance of the Himalayas. He
delved into the works and musings of eminent personalities such as Maxwell, Rayleigh,
and Sir William Jones, unravelling the hidden wonders and mysteries associated with the
majestic Himalayan range.

The audience greatly appreciated the lecture, and following the session, a lively
discussion ensued. Many young students posed insightful queries, sparking engaging
conversations that continued over a cup of tea.
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Day 05: Science Open Day (Friday, 26t August 2022)

CEBS organized an engaging Science Open Day as part of the DAE Iconic Week on
August 26, 2022. The event aimed to provide an opportunity for schools and colleges to
explore the facilities and educational offerings at the Centre.

Several schools and colleges in the city and surrounding areas were invited to
participate in the Science Open Day. Extensive communication was carried out through
emails and posters to ensure maximum outreach. As a result, four schools and eight
college institutions responded, bringing a total of 550 students to the Centre.

The school students were given a comprehensive tour of the entire three-stream
laboratories, allowing them to witness the diverse scientific experiments and research
conducted at CEBS. On the other hand, college students pursuing their B.Sc. and M.Sc.
degrees were specifically shown the laboratories housed in the School of Biological
Sciences.

During the visit, some school students expressed their interest in learning about
NEST and the Ph.D. program. To address their curiosity, an hour-long interactive session
was conducted to provide them with insights and information. Additionally, the Director
of CEBS addressed the school students, sharing valuable words of encouragement and
inspiration.

To ensure the students' comfort and well-being, food and snacks were provided
throughout their visit. The event received positive feedback from the students, teachers,
and parents who expressed their satisfaction with the experience. The feedback was
overwhelmingly positive, reflecting the excellent organization and execution of the
Science Open Day.
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Day 06: 75 shades of freedom (Saturday, 27t August 2022 11.00 am to 6.00 pm)

The CEBS Art Club organized a captivating event titled "75 Shades of Freedom: An Art
and Science Journey in the Celebration of 75 Years of India's Independence." The festival,
held in the mess area of the Takshashila Hostel building, aimed to commemorate this
significant milestone and foster artistic expression among CEBS students and faculty.

The event witnessed enthusiastic participation from both B.Sc. and M.Sc. students,
who showecased their creativity through various art forms. Participants demonstrated
their talent by creating vibrant paintings using watercolours, wax, and coloured pencils.
Additionally, many students exhibited their skills in the traditional art of Rangoli making,
while others showcased their mastery in quilling and origami.

Due to the overwhelming response from students, prizes were awarded for the
outstanding Rangoli designs and exquisite quilling artwork, recognizing the participants'
exceptional talent and efforts.

Overall, the event provided a platform for CEBS students and faculty to celebrate
the spirit of freedom through the artistic expression of diverse art forms, fostering a sense
of pride and creativity among the participants.

15t Foundation Day of UM-DAE CEBS: The 15t Foundation Day of UM-DAE CEBS
was joyously celebrated on 19t September 2022. The esteemed presence of Dr. Ajit Kumar
Mohanty, Director of BARC, as the Chief Guest added prestige to the event. Dr. Mohanty
delivered an enlightening lecture on the topic "A Particle Application of Reactor Anti-
Neutrino Detection," sharing valuable insights with the audience.

An auspicious moment during the celebration was the inauguration of the
"Ultrafast Spectroscopy Laboratory" by Dr. Mohanty, marking a significant milestone for
UM-DAE CEBS in advancing scientific research and innovation.

As part of the Foundation Day ceremony, UM-DAE CEBS recognized and
honored its best-performing students through various awards and medals. The
prestigious Prof. S. M. Chitre medal, awarded to the overall batch toppers of the 5-year
integrated M.Sc. Program, and the Kalyani medal, bestowed upon a female student for
her outstanding all-round performance throughout the year, including a cash prize of Rs.

203



o pmm%ﬁo ,
CO ANNUAL REPORT &7 &
#Hifeses fergmet yed ey & Audited Statement of Accounts 2022-2023 a’:;;;l";!';w;

10,000/-, were presented to the deserving recipients. These awards and medals were
given by Dr. Mohanty to students or their representatives. The medal details are
mentioned below -

Quanta GOLD SILVER
Quanta 8 (2014-2019 batch) Mr. Swapnil Shankar Ms. Poonam Singh
(Physics) (Chemistry)

Quanta 9 (2015-2020 batch) Ms. Shrishti Priya (Biology) | (i) Mr. Prabhu Prasad

Swain (Physics)
(i) Mr. Charu Shardul

(Physics)

Quanta 10 (2016-2021 batch) Ms. Babli Adhikari (Bio) Mr. Rahul Gupta (Phy)

Quanta 11 Prof. Chitre Award:  Ms. Chayansudha Biswas
(2017-2022 batch) “Kalyani Award”: Ms. Chayansudha Biswas
Stream Topper:
i. Biology: Ms. Neelima P. V.
ii. Chemistry: Mr. Biki Kumar Behera
iii. Mathematics: Ms. Chayansudha Biswas
iv. Physics: Mr. John C. Sunil

Prof. S. M. Chitre Memorial Lecture: A special talk was organized in commemoration
of the 2nd death anniversary of Late Prof. S. M. Chitre on Wednesday,11th January 2023.
The event took place at 11:00 am in Prof. S. M. Chitre hall (PF-AG 14, Prefabs). CEBS is
honoured to have Prof. Jayaram N. Changalur, Director of TIFR, as the guest speaker for

the occasion.

Prof. Changalur delivered an enlightening talk titled "Observing Galaxy Evolution
with the Giant Meter Wave Radio Telescope." His presentation shed light on the
remarkable research and discoveries made possible through the utilization of this
advanced radio telescope.
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The event provided an opportunity for the CEBS community to remember and
pay tribute to the late Prof. S. M. Chitre, a distinguished academician and a source of
inspiration for many. Through this talk, we aimed to celebrate his contributions to the
field of science and honor his legacy.

Swachhata Awareness in the premises of UM-DAE CEBS: In accordance with the
directive received from the Department of Atomic Energy (DAE), UM-DAE CEBS actively
participated in the "Swachhata Pakhwada" initiative from 16th-28th February 2023. On
February 16, 2023, UM-DAE CEBS organized Swachhata Awareness activities within the
premises. Banners and posters were prominently displayed on the notice boards of
Nalanda, Takshashila, and the prefabricated structures. Additionally, these informative
posters were strategically placed across various locations on the campus. These posters
served as impactful visual aids, conveying key messages on the importance of
maintaining cleanliness, both individually and collectively.

Overall, UM-DAE CEBS made concerted efforts to create a clean and hygienic
environment during the Swachhata Pakhwada period, effectively promoting the
principles of cleanliness and inspiring others to actively participate in this noble cause.

Special Drive for Weeding Out (February 18, 2023, to February 26, 2023): UM-DAE
CEBS conducted a dedicated special drive during the period of February 18, 2023, to
February 26, 2023, focused on reviewing, recording, and weeding out old files and
records. This initiative aimed to streamline and declutter the organization's
documentation system. The drive received active participation and enthusiasm from all
sections.

Key Highlights of the Drive: A total of 312 files underwent thorough review as
part of the special drive. Among these, 18 files were deemed valuable and recorded for
retention in the records. Simultaneously, 294 files were identified for disposal, and
appropriate measures were taken to weed them out responsibly.

In addition to file management, waste papers accumulated in various sections
were diligently collected and appropriately disposed of, contributing to a cleaner and
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more organized workplace. The efforts made by officials in maintaining cleanliness
within their respective work areas were commendable.

The special drive for weeding out old files and records was instrumental in
enhancing the efficiency and effectiveness of UM-DAE CEBS' documentation system. By
actively participating in this drive, the organization demonstrated its commitment to
promoting a streamlined and clutter-free work environment.

Deep Cleaning Drive: UM-DAE CEBS organized a comprehensive deep cleaning drive,
targeting various areas including toilets, common areas, mess area, and the library. This
initiative took place on Saturdays, specifically on February 18, 2023, and February 25,
2023.

The deep cleaning activities were carried out diligently by our dedicated
housekeeping staff, ensuring a thorough and hygienic cleaning of the specified areas. By
focusing on these key locations, UM-DAE CEBS aimed to provide a clean and pleasant
environment for its students, faculty, and staff.

The deep cleaning drive served as an essential measure to maintain the cleanliness
and overall hygiene standards within the premises. UM-DAE CEBS acknowledges the
efforts of the housekeeping staff for their diligent execution of this important task,
contributing to the well-being and comfort of everyone on campus.

Street Play Show by CEBS Students: On February 28, 2023, the Art and Literature Club
of CEBS organized an engaging street play show at the premises of Takshashila. The
focus of the street play was to raise awareness about cleanliness and its importance.

The street play, with its powerful storytelling and impactful performances,
successfully conveyed a meaningful message that resonated with the audience. The play
served as a medium to connect with people and highlight the significance of cleanliness in
our surroundings.

The efforts taken by the CEBS students in organizing and executing the street play
were highly appreciated by all faculty and staff members. Their dedication and
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commitment in promoting cleanliness have inspired others to actively participate in
maintaining the cleanliness of CEBS premises.

National Science Day Celebration 2023: The National Science Day Celebration was held
on Tuesday, February 28, 2023, at UM-DAE CEBS. The event began with a short talk titled
"About Raman," which highlighted the life and contributions of the esteemed scientist Sir
C.V. Raman. The talk was delivered by Prof. R. K. Vatsa, Director of UM-DAE CEBS.

Following this, the National Science Day Lecture took place, featuring a
captivating presentation titled "The Mathematics of Chaos: From Butterflies to Quantum
Kinetics." The lecture was delivered by Prof. Jens Marklof FRS from the University of
Bristol, United Kingdom. Prof. Marklof shared valuable insights into the fascinating
world of chaos theory and its applications, spanning from the phenomenon of the
butterfly effect to quantum kinetics.

The event provided an excellent opportunity for students, faculty, and staff to
deepen their understanding of scientific concepts and be inspired by the remarkable
contributions of Sir C.V. Raman. The engaging lectures by Prof. R. K. Vatsa and Prof. Jens
Marklof enriched the scientific atmosphere at UM-DAE CEBS and encouraged further
exploration and research in the field of science.
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Special Public lecture: Prof. Pankaj Chaturvedi, Head Neck Cancer Surgeon and Deputy

Director at Tata Memorial Centre, Mumbai delivered a special public lecture on
“Demystifying Cancer - Emperor of all maladies?” on Wednesday, 12th April 2023.

International Yoga Day: International Yoga Day was joyfully celebrated on 21st June
2023. The event saw the active participation of faculty members, staff, and students, who
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eagerly engaged in the practice of yoga under the guidance of Ms. Dipti Deshpande, a
well-known yoga teacher. Ms. Deshpande shared her expertise by demonstrating yoga
asanas that can be easily performed while seated on an office chair. The session brought a
sense of rejuvenation and well-being to all participants, fostering a positive and healthy
atmosphere.

Student’s activities:

SAMAVAYA: Cultural Fest 2023: The student clubs of UM-DAE Center for Excellence
in Basic Sciences organised the institute’s cultural fest Samavaya from 8th - 11th  April
2023. The first two days were reserved for off-stage events and they were held in the
Takshashila mess hall and the prefabs. The on-stage events were organised in the Green
Technology Auditorium. The latter commenced with an inaugural ceremony, which was
graced by the esteemed presence of Prof. R. K. Vatsa, Director CEBS, Prof. J. P. Mittal,
Chairman, Prof. Swapan Ghosh, Dean of Academic Affairs, Shri. Bhupesh K. Gangrade,
Registrar CEBS, Dr. Mahendra Patil, Faculty Coordinator of Student Affairs, other
professors and staff. The fest witnessed exceptional participation from the students and
proved to be an enormous success.

Art Club: Kalakriti, the Art Club of CEBS organised the art fest Oris on 8th and 9th April
in the Takshashila mess hall. Through a series of workshops and other events, it offered
the participants, both students and staff, the opportunity to take part in diverse artistic
ventures. The fest commenced with the pottery workshop led by Ms. Famida Raeen from
the Indian Education Society (IES) Institute for Skill Development. It provided the
participants with valuable insights into pottery techniques through interactive
demonstrations and offered a hands-on experience of the art. A variety of art supplies
were made available for all to engage in activities such as drawing, painting and quilling.
On the next day, there were workshops on fluid-art, tie-dye and photography conducted
by students. Oris concluded with the origami workshop conducted by Prof. R. Nagarajan,
who shared his expertise on origami techniques with the students. Overall, the events
offered the participants a platform to showcase their talents as well as learn new skills.
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E-Game club: The E-Game club hosted Crossfire 2023 on 9th April in the prefabs. The
event offered a wide range of video games to engage the newest players to the most
experienced ones. It included several popular titles, such as Hogwarts Legacy,
Cyberpunk, Subnautica, Elden Ring, Tetris and Assassin’s Creed Odyssey. The highlight
of the event was the Brawlhalla tournament. The event concluded with the crowning of

the tournament champion.

Literature club: The literature club hosted four main events - a quiz competition, a debate
competition, Crime Scene Investigation and a Book Corner. The quiz competition was a
wonderful showcase of trivia knowledge and the debate competition brought out talented
speakers in the college community. The preliminary rounds of the competitions
happened on 8t and 9t April 2023 in the prefabs, while the finale was an on-stage event
in the Green Technology Auditorium on the third day. The Book Corner provided a
serene space for bookworms and literature enthusiasts. It consisted of over 250 books
spanning various genres collected from the students and was kept for display for all to
browse through. The Crime Scene Investigation was undoubtedly the most intriguing of
all the events. A fictional crime plot was developed by the club members and clues were
hidden around the campus for the participants to find and solve in three days. The
winners of the competitions were felicitated and awarded prizes on stage. Apart from
these, other smaller fun events like crossword and jigsaw were also conducted by the
literature club to engage all.
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Film-Making Club: As part of Samavaya, the
newly-formed Film-Making Club of CEBS
produced a short-film Lost. With the talented
hands of students at direction, production and
acting, it was a grand success. The premiere of the
movie was on 9th April in the Prof. S. M. Chitre
Hall (AG-14) in the prefabs. The film revolves
around a girl who becomes engrossed in preparing
for a competitive exam and struggles to maintain
her relationship with family and friends, a theme
relatable to all students alike. It was screened again
on stage in the Green Technology Auditorium on
10th April for the faculty and staff. On the same
day, the club also presented their first short-film
Akin which had competed in the Inter IISERs
Cultural Meet (IICM) 2022. It explored how
individuals ~ from  different  socioeconomic

backgrounds handled a disease, blending
entertainment with a profound message.

Dance Club: Pravaah, the newly-formed Dance Club of CEBS, presented a number of
dance performances on the third day of Samavaya in the Green Technology Auditorium.
Performers included students from all the batches. The capturing music combined with
the energetic moves ranging from the classical Bharatanatyam to the Western hip-hop
and freestyles - both solo and group - made the event absolutely phenomenal. A highlight
of the day was the group dance that won CEBS the second place in the IICM 2022:
carrying the theme “conquering one’s fears”, the dancers elegantly executed an
excellently choreographed performance. The final performance of the day was the group
dance by the final-year students: composed of many acts adorned with vibrant moves,
smooth transitions and delightful surprises, it thoroughly entertained the audience, while
creating one more lasting memory for the students. On the next day, April 11th 2023, the
graceful Odissi duet performance set the stage for the much-awaited music fest, Dhwani.
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Theatre Club: Samavaya gave the newly formed Theatre Club a wonderful opportunity
to unveil its inaugural performance on campus on 10t  April, 2023 in the Green
Technology Auditorium. Gathering confidence from the prize-winning performance in
the IICM 2022, the team came forward with a very entertaining play based on a story
written by famous satirist Harishankar Parsai. Titled ‘Ek Ladki Char Deewane’, the script
was well chosen with elements of romance, comedy and drama. With excellent costume
design, stage setting and theatrical skills, the club proved its worth once again. The play
was one of the favourite performances of the fest.

Music Club: Dhwani, the annual musical event of CEBS, was organised by the Music
Club on 11t April 2023 the last day of Samavaya, in the Green Technology Auditorium.
It presented a wide array of musical performances that encompassed various genres,
including classical, rock, folk, contemporary and fusion. The event brought together
students from different academic years and departments, who collaborated to present
solo, ensemble and band performances. The performers included vocalists,
instrumentalists, and even experimental collaborations. The event featured captivating
performances by the esteemed faculty members as well: Dr. Sudhir Jain with his wife Smt.
Alka Jain and team delivered a beautiful classical performance; Dr. Subhojit Sen joining
the spectacular show by the student band Sehr was the cherry on top of the cake. The fest
also introduced the new band Phonons. In addition to the musical performances, Dhwani
also embraced the power of words through poetry recitals. To add further excitement to
the event, Dhwani featured a mesmerising classical musical evening by Shri Yadnesh
Raikar and team. A celebrated classical violinist renowned for his unmatched talent, Shri
Raikar captivated the audience with a stunning fusion of Hindustani and Carnatic music.
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16. Audited Statement of Accounts 2022-2023

O/ BBCPEASSOCIATES

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, 7588666003
Mob 0600382, 9960600383. Email : bblcakop@gmail.com

Branches : Pune & Mumbai

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 on 31°" March, 2023 and also
the Income & Expenditure Account for the year ended on that date anuexed 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 whether the financial statements are free of material misstatements. An audit includes
exaumuning, ou a test basis. evidence supporting the amounts and disclosure in the financial
statements. An audit also includes assessing the accounting prineiples 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 observations
which needs to be brought to the attention of the management ot the Organisation: -

1. FIXED ASSETS:

Fixed assets related to deparmment 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 heads such as INSPIRE, DAE, DST, etc. are shown
separately.
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Indirect income of previous year was Rs. 53.96.036.09 compared to current year Rs.
1.18.86.651.00. Major part of the indirect income 1s Guest house charges, students’ fees
and mterest of bank FDR. Sunilarly indmect expenses for current vear are mcreased to
Rs. 21,22.48.308.90 compared to last yvear’s total expenses of Rs. 12.48.46.349.90.
Major heads i which mcrease are reported are conveyance & Matenance Charges,
Laboratory Consumables, overhead expenses. Salary Expenses. etc.

DAE gave instructions that the salary for the month of March is to be paid in the month

of April only. Therefore, provision for the month of March was made and payment done
in the month of April. 2023.

Accounts are generally mamtained on cash basis.

Depreciation 1s charged as per SLM method.

Our suggestions regarding audit as follows:

We suggested in last yvear audit that CEBS needs to conduct monthly/quarterly review
of accounts to ensure more efficient internal control in submission of accounts.

For B B C P And Associates
Chartered Accountants
FRN 126822W

Ay

CA Sumit D. Biranje
Mem No. 118450
Partner

Place: Kolhapur

UDIN: 23118450BGPTGX2346
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TM-DAE CES
University of Mumbai
Vidyanagari Campus
Mumbai

Balance Sheet as on 31st March 2023.

Particulars

Schedule no.

as on 31-Mar-2023

as on 31-Mar-2022

Sources of Funds:

Equity & Liabilities
Capital Account 1
Reserves & Surplus 2

Current Liabilities 3

86,51,35,903.02

(68.59,26,238 43)] 17,92,09,664.59

25,64,286.00

62,50,55,370.37

(48,55,64,580.53) 13,94,90,789.84

1,11,61,583.00

Total

18,17,73,950 59

15,06,52,372 84

ASSETS
Application of Funds:
Fixed Assets q

Investments

Current Assets 5

12,12,02,409.78
2,31,50,000.00

3,74,21,540.81

8,27,63,473.13

36,50,000.00

6,42,38,899.71

Total

18,17,73,950.59

15,06,52,372.81

For
B E CP and Associates
Chartered Accountants

CA Sumit Biranje
Partner

Firm Registration No. 126822W
Membership No. 118450

Date: 30.11.2023

Place: Mumbai
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UM-DAE CBS
University of Mumbai
Vidyanagan Campus
Mumbai
Income and Expenditure Statement for the year ended 31st March 2023,
PARTICULARS SCHEDULE NO 1-Apr-2022 to 31-Mar-2023 1-Apr-2021 to 31-Mar-2022
Revenue from Operation
Indirect Incomes 6 1,18,86,651.00 53.96,036.09
TOTAL 1,18,86,651.00 53,96,036.08
Indirect 5e5
Audit Fees 2,68,450.00 2.95,000.00
Conservancy & Maintenance Charges 1,75,28,162.00 1,5542 671.00
Contingency of VF 38,731.00 7,260.00
Conveyance 36,88,148.00 24,59,120.00
Expenses for M.5c Students 1,70,40,753.00 38,62,648.00
Expenses for PhD Students 4,94,700.00 4,26,594.00
Guest Hosue Expenses 82,500.00 11.275.00
Laboratory Consumables 1.76,48,330.66 89,94,042.49
Library Expenses 47,117,247 .95 15,41,902.00
Overhead Expenses 46,51,033.55 25,87,961.41
Repairs & Maintenance 1,32 ,47.651.00 70,73,289.00
Salary Afc 10,31,34,492.00 7,59,11 468.00
Advertisement Expenses 1,83,426.00 1,55,331.00
Depreciation on Fixed Assets 1,94,92,773.00 29.76,397.00
Interest on TDS 34.426.00 1,391.00
Printing & Stationery T4777.00 2
DPR Comsumables. 80,65,264.00
Balmer Lawrie & Co. Ltd. 8,77,175.00
Income Tax 8,38,456.00
Phd. Contingency Grant 51,985.00 &
Aradi Ka Amrut Mahotsav 27,945.00 -
Indirect Expenses Uinder DPR 61,882 .74 L
TOTAL 21,22 ,48,308.90 12,48,46,349.90
Excess of Income over Expenditure : (20,03,61,657.90) (11,94,50,313.81)

For
B B CP and Associates
Chartered Accountants

CA Sumit Biranje
Partner

Firm Registration No. 126822W
Membership No. 118450

Date: 30.11.2023

Place: Mumbai
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SCHEDULENO.1

CAPITAL ACCOUNT

PARTICULARS AS AS 31-MAR-2023 AS AS 31-MAR-2022

Grant Frin INSPIRE Faculty Award - Sanved Kolekar 1,22,850.00 1.22,850.00
Grant From INSPIRE Faculty Award for Tripti Bameta 4.654532.00 4,65,482.00
Grant Reed. From REF for HM Anbia 13,50,000.00 13,50,000.00
Grant Recd From SERB for Padmnabh Rai 20222025 64,63,918.00 €8,70,000.00
Grant Reed From DST Fro Neeraj and Sangita 1,56,261.00 1,56,261.00
Grant Recd From Indo-Swedish Project for Ameeya 3,91.622.00 3.91,622.00
Grant Recd From INSA for Dr. Gopal Krishna 4,69,713.00 3,10,000.00
Grant Recd From SERB for Sangita Bose 2022-2025 23,26,144.00 25,85,920.00
Grant Recd From DAEm EBL A /e 29,19,47,594.00 9,01,00,000.00
Grant Recd From J.C. Bose Fellowship for R V. Hosur 2,64 37900 2.64,879.00
Grant Reed From J.C. Bose Fellowship for S.K. Apte 80,961.00 80.961.00
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
Grant Recd From RRF for K. Indira Privadarsini 3,44,035.00 2,24 465.00
(Grant Recd From SERB for Sunita Patel 10,15,076.00 6,47 862.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 1,22,341.00 1,22,341.00
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 15,01,224 00 8,63,006.00
Grant Recd From Trushna Exim for D1. Padmanabh Rai 17,00,206.00 17,00,906.00
Grant Reced. From DST-INSPIRE for Saket Suman 31,127.00 88,527.00
Grant Rece From Inter University for Dr. Sujit Tand a5,000.00 95,000.00
Grant Received From DAE 50,66,58,138.00 50,66,58,138.00
Plan Grant Recd From DAE 3,35,26,187.02 48,64,153.37
Grant Received From INSA for S. Kailash 2.85,000.00 2.85,000.00
Grant Received From INSPIRE for Sreemoyee Sarkar 13,92,550.00 15,16,483.00
Grant Received From ISRO for Bhooshan Paradkar 8,13,762.00 10,81,118.00
Grant Feceived From REF for R. V. Hosur 13,05,221.00 8,54,779.00
Grant Received From SERB for Sangita Bose 6,45,70L.00 6,45,701.00
Grant Received From UGC for Dr. Alpa Dashora 1.51.296.00 1,51,296.00
Gmt Recd From SERB - SPDF for Dr. Anuradha Nebhani 3,10.000.00 3.10,000.00
Mess Charges Received From Students 2019-20 5,62,897.00 5,62,897.00
Startup Grant Reed From UGC - Basir Ahmad 2,46,083.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota 3,81,773.00 3,81,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
UGC Grant 89.30.292.00 -
TOTAL £6,51,35,903.02 62,50,55,370.37

217




L. Promp,
ot 0
P e

SCHEDULENOZ
RESERVE & SURPLUS

& Audited Statement of Accounts 2022-2023

ANNUAL REPORT

o> B

NEW INDIA@T75

A B YA T

|PARTICULARS

AS ASIEMAR-2023

AS AS3-MAR2022

Surplus

(OpeningBalance (48330458053 (3661 142600n)
Add:Profit/ { Loss) for the year (2(1)36165790) (1194 503880
II‘O‘I‘ AL (68.50,260.23843) (48,5564.5580.55

SCHEDULE NO3

CURRENT UABILITIES

IPARTICULARS AS AS3IHMAR-2023 AS AS SEMAR-2022

Duties & Taxes 6061200 123,9400

Earnest Money Deposit 2.5L19300 2518300

MSe Students Refundabla Deposit K.8248100 BE4.43200

Phd Scholars - Refundable Deposit 27000000 19200000

INPS Payable # TH409700

Provision for TDSon Salary - 84626700

Advance from Mumbai University LOGO00.00 OO0

[TOT AL 2564, 28600 LILGL583)0
SCHEDULE NO.4
FIXED ASSETS
Particulars Opening Balance | Additions During the | Written off during Depreciation for | Closing Balance

As on 01042022 year the year Gross Total the year As on 31/03,2023

Equipments Under FLAN Froject - 4,03,14.472 - 1.03,14,472 107,832,268 2,95,29,204
Farnitare 94,11,882 38,69.554 = 1,32,81,436 12,22,386 1.20,59.050
Laboratary Equipments 98,18,737 67,083,714 . 1,65,77 461 35,07, 143 1,30,15, 718
Laboratory Equipments-General 1,14,476 = . 1,14,476 10,875 1,03,601
Computers 20,951,837 61,69,638 8221473 24,59,257 57,62, 218
(Office Equipments 71,524,605 574322 = 80,28,927 15,07, 741 65,21,183
Work in Progress 542,711,936 B = 5,42,11,936 = 542,11,936
Total 8.27,63,173 5,79,3L,710 11,06,95,183 1,91,92,773 12,12,02,410

218



L. PTOMy,
ot sy
' @

%,

Nurtyyy,
g
( ) :
O,
souaie®

o

ANNUAL REPORT

NEW INDIA@75

HHifises forser wepd deg & Audited Statement of Accounts 2022-2023 st 7 e e
SCHEDULE NO.5
CURRENT ASSETS
PARTICULARS AS AS 31-MAR-2023 AS AS 31-MAR-2022
Deposits (Asset) 23,38,167.00 23,38,467.00
Loans & Advances (Asset) 99,15,685.00 1,83,43,412.00
Cash-in-hand 41,505.00 54,668.00
Bank Accounts 2,11,96,361.581 416,71,96.71
Fixed Deposit 18,20,364.00 1,30,364.00
Accured Interest on Bank FD 18,24,048.00 15,03,063.00
Income tax / TDSFY 2021-22 - 1,96,949.00
Tds on Income 2,65,110.00 -
TOTAL 3,74,21,540.51 6,42,38,899.71
SCHEDULE NO.6
INDIRECT INCOME
PARTICULARS AS AS 31-MAR-2023 AS AS 31-MAR-2022
Fees Received From M.5c. Students 33,44,726.00 15,86,804.00
Pees Received From PhD Scholars 3,42,300.00 2,47,200.00
Miscellaneous Income 22,89.652.00 6,13.033.09
Interest on Fixed Deposits 22,66,592.00 3,92,617.00
Interest on TDR with Bank of Baroda 5,03,286.00 19,68.300.00
Interest Received on Saving A/c 4.93.001.00 1,98.047.00
Overhead Exp. Recd. - 2,50,000.00
Mess Charges Received From Students 25,18,489.00 78,035.00
Fees Recerved From Project students 96,000.00 62,000.00
Rent Received 5,251.00 -
Interest on IT Refund 4,594.00
NGPE-2022 760.00

1,18,86,651.00 53,96,036.09
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