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e o1 Hdw

T3 guA-SI0E U HeEua-Sus-dddiud) # gl &) T gHR Ty Iuaierd) &) auid gu
Qeffrs Y 2018-2019 T AMS Ufdde UHgd B B 9gd UG-d1 81 el & | fUzen Qe av gua-
SE- iy &1t 3R geAyul vd Ihe 99 @1 | g9 faxafaarerd Yarpyy &g aut sifis ©u 3
- § 3ol TRIHS SR Qe Tfafafial o g Jarr yae, Areer & wiHaRa faan, o ad &
SR S & ar T | 4 &.UA.9aN, SieTe, guH-S1us dsaiey o Uit uRve qur afd, WRHT] Sel
fqUTT, YR TRPR gRI f&1® 6 A, 2019 B el HT IgdTe- a1 T | 34T a7, quA-Sivs Jeeey
& TR BEEN TR &1 Igured 31 AT FHIeH, Ydgd rad, WRATY ol [GUFT, YRd
WHR R o mar |

WS oot fafir nfafaftr & RO omfd & 1 S Sear @1 | feAids: 20 7%, 2019 &
TRRT F1ds THRIE &1 Smare far mar | HEeiey & 39 Tae AR § 99 2015 & Y 99 I AR
2018 & 334 oF AP P JATID U IR St & S WA & | 39 IR o4 F 107 THIIHRT 3R 6 ot waft
B Bl TGS DI UMY T B T8 | YD 39 & AUd Sl &1 Wof IR I97d Ugdh UgH 6y 7 | gd
1 Hifr RIaor SR e TafIfar SR X671 g9 oo Uiast SRIsH R [6a1 SR $© BE! &I
g It faRToe & SRR H fobar T § 1 o ard ot #, g6 Nuast drisd & oy ok s
BT B M HA BT IEE R § | 5H T8 TR TR 53 6 Fg & $2 el &) tolipa dieaet
TEE & T4 B fayfaenag I siuemie T=dr U g8 € | 4RI SIS 9d gURT 9oy 981 Gu1ed @, S
TAR &S HRAGH! B! el & forg FHAH B FR- & ol Ufaas © |

FE T AU IFIGYT & I Wi MEesrels siddrgiy (Wwiey TRar gy S
TR HaAIfRI) -2019 (BRe-TIUH) HRIGH & ded YRd & faFH SeTeial & SrRiYy W it fagm
IR B8 T (6 TS - 14 T 2019) HT HIHH Aford forar | Trsht o fEomg= iR T=awor, defor guf,

AT 3R AR & Ul & A1Y-TY W RN # 3G ST UR I dhigd o |
W@d & U 61 uRif¥d GeEl B AemEumeR, freRd, rEEAEsd), mEHid @ d), T
fayfaemer & Try-ary Feiey § Wifds o & fafte vgqsht & gmfaye &A & forg wnfira fee g |

ey, fayfaeraa e sy oReR & 81 & faftmee @y o § | fayfaeraa & ary g
&t TH-GIR & HRIHHI DI fgdIg dqTdhd UGH B dTdl TgdNHS BN FHT Ueh TUGRITE IeTgRul



2 | AR fRrenfa fusR, Tadiiess, AeMEumEsR S 39-Ur & SR & aM-H! & 1Y TeaNT
TN WA § | A STHUT 3 o AT e, Yo SR GeTdl & e SRl & st 9ganT &t
TTLTHAT Bl § | 99 dRE P FgAIT F 7T 3R 74 R} ) I 8 Jobel © off [ & 3 sgm
BT HRUT I |

F% DI THIHA TIIGH!. FRIGH & T BT GBI d6H @I Aro 7 | I T3 WHifT e
(TTSUEC) & HIeOH ¥ BE! BT UM B P 3IATdT, paluiars R g sieftars & uee et §
1t o o1t o uaw feam & fow tienfed farsmar g |

30 UTeashH & Ihd FHITH & S8 B! BT HaIoH, Jhadl BT Uh AGS § iR e o1
TR & o U Tdhdd § | T8 Aiic BT 9gd ol R &1 91d § fob §AR 8 o1 fagm & ot Sitae
IET I BT 76T @A 8 3R 390 ¥ P33 URA 3R o= & wgg Jwiml & duast o1 et & forg
UollaR0T FHRMT § | $3 AU # afie e & 0 # Ydf gu 8 9k oo 7 o Ianr o
TSI IUHHT T 31U HRIR BT ey g7 R g |

TS HIaR & o mfia gAn faR-MeEt &t ae IE! 3R Mermatel § dieiia & 7
| 39 IRE B! i Teb 3FITRS 3R Shidd ardraror & i &1 St 3R faRi & sre-uer §
Igd e USH B1 § |

Tg o &g ot faftra nfafafiat ot gae Iuaqy 1 § | H 39 RUI & TR a7 § Ue=H

i, g » AMep 3R TR-Qeifdres wrenial &) oo yart & R a8 e § =gare el g ok qw &
TP T ) ST 37 HT Yebed AT E

o. fowa &. 99
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a1ffe ufede 2018-2019

Hifse fasme yed deg

1. 5 & T ufug ok e dsa

¥ o TN TRug
RN o1 yey= U T uRkee gRT har S @, o e gew it &

Y. . TF. AT - e

(20 RydaR 2018 T)

ferd, TRHTY] St AU 3R
e, URATY] Sl ST

UG HaH, T.T9.TH. AN, &8 - 400 001

I, ET USUIShY - TG-S
Peufd

Hes fayfaarem

HIE BT, Has — 400 032

S1.3a FTPIsHT - e . faog @i - ge

Ud 3feel SIRT fRraf

TR 3ol AT IS 3t Thshe oo, Has

S1. 3ild PUR Higd! - G ot gUIRM e - ge

(12 AT, 2019 ) (15 3 2019 )

=T, HTHT TR SHY $g fewre, YR menfie TwE, S|
oI, 4a5 — 400 085 Uag, 4as - 400 076

ut. ey 9.Hadt - ge .3 pawll - g

(22 5, 2018 T) (22 5, 2018 W)

SR, eTeT gayd SEu™ JqUH W paufa, 4as fayfaaraa

BIEY UTHT VS, &5 — 400 005

I B, a3 — 400 032

famr ok e SiftreTd - Wex
Hes fayfaermer
I B, Tas — 400 032

g afue (wa) - 9o
QRATY] Sl [GHRT
U o, I1.eH.d. A1, 4as — 400 001

Yo afea (faw) - weqy
URATY] Sl [GHRT
SURTfa HaH, I TH.TH. 91, 48s - 400 001

s1. faua &. 9 - aew afya
e, gua-<ieg disdia
Has fayfaeney, siem S, Hag-400 098

oft. & .. AP - R-Te qfaa
$ol giera, guA-Si A
Has fayfaaray, HierT oy, 4as - 400 098

frrfrea qafed 3% M & I Sffad safy & IR Wl uRwe & Jew 2

1. 81 AR 99, e (19 RicfsR, 2018 dh)
2. 81 $.TA. I, 9w (19 RideR, 2018 d)
3. 8. SaNT WRIR-UGHd (14 30d, 2019 TH)
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a1ffe ufede 2018-2019

Pz &1 AfeP Hea

Fz 31 e fafaferat gua-deg ddeg & A Fed gR1 fAeRid iR Hraffd 1 o &:

uﬁs"rqs‘wwﬁv—cﬁ

Td ez, 9T AT SR 3mgdieiy I4g, st
UfafSd UTeaTde , gud-3Ivs deaiey

Has fayfaarey, HiemT H1uy, 4as — 400 098

W), TH.QH. TATY - 96

THUUCH], THUTH], THUAT, ThElesyuud,
w&m%&rﬁﬁmﬁuﬁﬁwméﬁv—cﬁ
qd oMEemEdl-fi- oreme, AMée Hew, HRAT
WNfP! TR - S, Uas, Has - 400 076

TH3HRUTY R TEHNHS W%ﬁwﬁ)
yfaf¥d mrems , qua-SivE Hd
qes fayfaeer, sier S, 49 -400 098

ud IRy W, el gayd SuYT SR, gl
YTYT TS, §S - 400 005

Has fayfaemea
T B, Has -400 098

1. TH.&.3(TUC - o

ThUHTTEHT,

LEES SRR PRV

9d e, So-fafean g nftae Sfafewm
YU, HTHT TRHTY] ST &g, Sid, §as — 400 085

1. 3Rfdg PUR - He=

THUCEER THUULHE!, THUTH, THUY, Théssyuy
Td, BIE UTHT fa e g (Ceiies), U4 S1Us XToT X991 Bl

dl. @, Qg Ant gfaf¥d e , gua-Sits disdied

ARIE, HS - 400 088 Hes fayfoemea , Hemr S, Has - 400 098
ot 9 $UR O - ge . 0. SR - Jew

g4 §, YR Wit d=im S Urefie faumT

S1W, Ugs, 4as -400 076

T fayfaerey, HiemT 1oy, Has - 400 098

. 3ifvre w1 - aewa

. T.%. faraq - 95

ST faHTT OS] faHmT

Has fayfaeney, Siemn iy, 4as - 400 098 oS gy, Siemr Hrog, 4o -
Y. ST e - gew ot .. ST - Ao

Wifaest faumT Ud fexie T fag Wi, ssmeed
1w ffaeray Ve v

HICHT BT, Gas -400 098

HYRT W] TRIH- 87, Ias, 4as -400 076.
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ST &. gIUUIH - Ga

CEARCRIED

BT HTHT faq e b

dt. T, @ 91, AT, 4&s -400 088

S1. T9. §t. RiugAar - 9ew

HR H IUER, AU R Ram & fou W Fx
(IR

o] BHINg S Hex (TR

TR -22, WRER, -Tat &, 410 210

ST fRyar 7gTd — Ay

T UUTHE!, THUT,

fFIERT, AP Toi WA STHUT TRIH (TSNS R IRT)
iR ARaTon ¥ie, URd, Gas — 400 012

S1. fdua &. 9 - aew afua
e, gua-Sieg gty
Hes fayfaerea

BT B, H5-400 098

. & . f. TraPwH - R-Tgw aRkE
ol Gya, JUA-SIs Hreaey

Hes fayfaerea

ST T, TS — 400 098




o %Ni,
quH-Sieg Higaew C\O a1 ufade 2018-2019

Hifse fasme yed deg

2. Afe® HrdHA

2.1 TIayig UPied TH.OHH]. FRiwH
T & TP IR HTRIHH BT UISAHH UG ad 3R WIS geh! o1 U sl fHgor g, o
Td § AR YIS I & 9gd S WR d WA ¢ | I8 FHufafed WRe & 919 & sise
TR AR Yol &
THT I : 1 3 Y - 30 7GR AP
IRG T : 1 ST ¥ - 30 30 dH

AR RGNS R 3R 7E-9ars & A ggl & TEA € 9k B & 39 3afy & R fafte
QM R NS IRASHT URY B3 & g dieanfed fpar wirar 3 | HERug oo orEl &1 srgeu™
RIS & P& FRA R Th Myddl & ANGRA T TARTRIE & ardaR § &H a3 & e
TR d BT § dlie dRi=eh TN 1 TIoT S-H 3TR Brif-ad B § SgHT T fbar o I | i
T 3R 3BT T T TH-US Usushd R a9 &1 & Y4 3R 91 &1 3afy wfied Q1 Hai T
ST iAo & foe quffa § | 8 YRd & $© Ja9 ufafRd warmerarstt iR faewn # werd
SMydmdiell & ARTERA § B HRd §U U1 GRATSH &1 &d § |

Fo IR farem § | Qe faarea fafte & & srgum $ik Rierr e &1 &

Sfee fasm faemera

Sfae fasm faeme we Ay ardrarRor gear orar €, o i fagm & fafte asff &t gmfaye
TR & o Rieor & Iy g™ & Siear ¢, o Sifaws fagm &1 ufvay, ggeu), Sa T8, SR
o9, Q& e foqm, dfReT-fogm, uforen fom, Savifas amE, SAfsh Wi, ST o= fagm
e &1 uR=g e § | 3 Ssifas ureasd I9d Ui TaNTne 9 & I1Y-91Y Idd § difd
B 3AAT T@er T BT TUNT Bb 3IH gIRIe X T | Iy sranyf~e giaureh ¥ gevd g, S
BET 3R TYhH-Yeqd & I ¥ J AAYFcd UM IR o T&d 911 € | [Jenag &t adam
S Tiafafeal & uem¥ gfSpar 3R Aa I Sifde a9 Wit €; W9 HER & are guifad
faferciia it &t Heqaqyl fEog; Yaa-gad  dgRIhRISe! &I A0 quH 3R I¢ Ufauifamiel &
e uepfaw ufasiafthan siftdmHs! & 0 o AR BT Sqafe | I gew, HRd 3R faen o
gl SRy SR & Ay off GO B § | ey Siie g & wlt Gel 3 v Giians
ue g wrisH Iuaqy a8 | faegrag & fafts Wi & sya & 1 &R Y& &1 U6 T Yo
IUAS § 3R Th GG a1+ dTdTaR0] Y& B BT T HRT §, o I SHTAT HRAR F 1 BT
3faeR fHrerdT 8, 9Te a8 STt a1 eifre srdu H Y |

I fage faenay:

e foge foumem, TREAn iR SieY, I S e, Bree I9ET fawH,
g pTeE I g, Y- 3R Iuded-3fige 39 O, sifiea-raie 8 g, TR
IR TP ATUANT SIS UIGUHHI BT Th THg TS UaH Hal & | gt Rigid ursusy 39

4
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quH-Sieg Higaew C\O a1 ufade 2018-2019

Hifse fasme yed deg

TSIl & WY B €, o TARTRTar § Ui 3yd UeH &Rd § | faeray SaR®; WfRay wre-
T T Ygifad SR iepa-qHe IuE- fogH,; siuase! SR aifidt Iuem=un ¥ forg wre;
3Ny wfafora & raw, SiaHifae! X8 foFF, siged fave TmsR fAfd! &1 faer ok
1A fagH 9 Sifde R # % SIguanT 3 &s # 1iea ], srisH Iudey i § | fagmea o
s AT BT ITAH UGN UGH H1 & [T Ig iR Il T &1 1e wgg iR fafay o
TiNg § | 9/ gR1 YR iR faew SFf & »8 T & Y MY B fHT W3R § | BE B AR
Ugd aY ¥ SHY R & g UiTied fovdm el & | Rigia ofR WRINT 1 U 995 fAryor UeM o,
R fag faenad s Bl &I [ AR ST Sigyd g § SO HIveR §9H & forg idTiea
FRATE |

Q-ﬁﬁﬁ?ﬁﬁﬂﬁ?ﬂm

i fagm foenem & e difde!, Sufd uerd difde, teie!, wem difds!, e
fogH, @ma fagm, @ ia difdet iR Ry difte! ¥ aer fafdy srdum aaf & Igifas,
fHEHS 3R Ui Wifdsfacel &1 uh et By 8 | 9f s & wry fAfda Rreor e
FAT P Bt RaRfdT 8, IHr TS &1 YA Igdl o [ wnmRmensit ok s gfaurst &t
R HAT 8, S A Fad A1y My & forg Iuanht 81 Iahd §, afes il w0 3 WReq &1 3rgva
1t IUAGY HT THA & |

P gewi & IRy 2y &1 fawa fafdy Aeqauul &= 8 ¢, O for R AT &t Wagrp ],
TR YD PR, HYTa FHHTTT, YD T TEN TR, TSI SHH &I YeH-Re T, Rifdd
1 TS Bt WA AR ufafean o, et ufaferar Rigia, wer-afie ifast, sreifa difae,
SfferaTe SR dadig uaeh e fhe & gagei-e qureH, aRae snuid WaeRmite faftr o1
e / sifadta / smofdei AoR -uerd YW fHar fagm, ueiRie faem, o, Fods fifidst sk
I RE ATYRNY, WIHT T Hifde!, TR ifas!, v axgefl & wima Wifast 3R Toaresyur
R, TS I Sl W 35, S, Jdbel AR IUUG! & Y TRI-Y W fOFH BT 31eaa,
TS I8 T P §IA- MBI TE-I5d & dg-avieed (qdl, U1, SR, M) & siaaie
aet sramr ofe |

Tt fagm faemera:
ey fazawur, & Rigiaafifa, 7w Rigid, Seras fafY, saea  wHiexu, durer Rigid, waa
T, et S Rigid, 1ird & sy fawg wR afeaemr sife & ureushd JeH #Rd | |

TN & A, ST SR HHAFET S, W & ufaeuemdl 3AM, THridr 3R fausid
TS JH, Stony AR & e UM I F FH RIS |

TSUHH 2018-2019, F5 3R Sifafy T g
HiEaIed § g & Hbr SR SHaRIPT Tfa-urad wfafyd Rienfae Suaay & | g A fayfaemea
fqumT ok Wae Aefdaredl & WY IHP oiidd Gae R fHT § | SMiged HrishH dsagy Bt
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fRreror 3R SFEUM BB H! i Qe YeH A § |

a1ffe ufede 2018-2019

Sifaw fagm ey
UTSUHH HIS | UTSIHH P A1 TP BT T4 Telgdl
CB 305 DITRBT ST ST TH.%.3Ma¢ guy-giug Wesay
B 502 DIfRIDT SHafaFH-1|
B 101 Sfafas- | . TR fSgg guA-Sis ey
B 201 STtafasiH=- |l
BL 501 SiTafa=T FANTRIEn
BPR 701 RS 31T (3)
BPR 801 o IR (3)
BE 1002 Sitafag@ H I9d de-1d
B 302 DIRIBT SarTH- | o1 A aug guH-Sis dlsded
B 502 PIRADT Satas- i
B 602 UY] IRR foban fagm
BL 601 Sitafa FAT=RITe
BPR 701 RS 37T (3)
BPR 801 ERIRCIEEITE)
BE 1002 Sitafae@ d 3=1d ddb-1db
BE 1004 HIR gt
B 101 SiiafaRT SUARTED UTeushy 31 d1. Td. RRIw gud-30s URed
BL 301 g T
BL 401 g T I
B 603 i IRR fopar-fagm
BL 601 FTfd TRR fepar-fagm
BL 701 d TN |
BPR 701 RS 3705 (2)
BPR 801 O GRS (2)
BL 101 Sitafasm vawTRITar BT g 4 quH-Sius dsay
BL 201 STtafaq= waT=ITe
BL 601 Sitafag= SaeT=ITe
BL 701 Sitafas= TR
BPR 701 RS 37eT(1)
BPR 801 o GRS (1)
BE 1002 Sitafaq= § 39d db-iid®
BE 1004 SR gt
B 101 Shafas - | 31 g 9 guH-21es disay
B 101 ' IR e R
JUARTHS UTGUHH



https://www.shabdkosh.com/dictionary/hindi-english/संबद्धता/संबद्धता-meaning-in-english
https://www.shabdkosh.com/dictionary/hindi-english/शरीर%20क्रिया%20विज्ञान/शरीर%20क्रिया%20विज्ञान-meaning-in-english

t-Pomog,
Nd Y,

a,

O :

8

JuH-dieg Wdey a1 ufadeT 2018-2019
FHifse fasme yod g

B 201 EICICRIII

BL 601 geFoltd Wit gaT=Ian

B 701 Sg-UreND1-|

BPR 701 GRS g (1)

BPR 801 o GRS (1)

B 804 SIg-TTNfTe ||

BL 801 I SiaaIT FANTRITET

B 101 Safas - | ST, gl Agal guH-Sivs digeTd

B 201 EiCICEICIT

B 801 CIENGE

BL 101 SiTafaRT JaT=RITen 1.3 e guy-giug dsay

BL 201 Sitafa= FAT=RITe

BL 601 STtafae= SR

B 301 g TETH- | ST TUR 378G guH-Sivs digeTd

B 301 S - | 31 7. Rramrt g4 1, 4o fayfaamed

CB 403 G - ||

CB 403 G TGRA-Il Sl e geaimd | s, gas

B 401 3TUTTa it Tax 31 Pid Hiel T3S 3R IR, Gaig

B 402 ECESIRCCH] 1. ol &. 3@ G HIETmS.

BL 301 Sfafas varm=men ST, 3Rra1 Bgd RCEGTH

BL 401 Sitafa TR

BL 501 Sitafa TR

BE 1002 Sitafae™ o 39d da-ild

B 501 OGR! ST HeR Hrat 30y Herfaared

B 604 JerSifaa!

B 502 DI Shafasm 31 dlus gl T3NSR IARTT, Hag

B 503 oa fafqerar 31 gRite fRig PR g™

B 503 g fafaear Tl oM SfaaR | THSHTS5UY Helaeed

BL 501 S fagm vawTRITan 1. AUl S 74 §, AASUHSMR

B 601 GfcRe fagm | 81, dUd ued T3NSR IRT, Hag

B 702 YicRaf fa= 11

B 602 Uy IRR fobar fagm ST, YRR TET e AW Piarol

B 703 fa@T T Stafag=

B 603 UIGU IRR 1T fax= o e g 7d ¥, TS

B 603 UIey YRR fhar fage 1. T, T, g3 Td 7, C13MEUHaR

BPR 701 GIRISHT e (1) ST, 3Mfoid AgHGR | 3Mamsel-al

BPR 801 o gioige (1)

B 701 S Ut - 1. & &.3a Td 1, 3MS3msal-ot

B 703 [EEARIGEEACICICRIC] BI. AfYBT dgadr e SIfaaR Sl

B 704 SiiafaR g™ o gAfHT 1. A=t Rt SCECEH



https://www.shabdkosh.com/dictionary/hindi-english/शरीर%20क्रिया%20विज्ञान/शरीर%20क्रिया%20विज्ञान-meaning-in-english

guy-Sivg Higdey a1ffe ufede 2018-2019
Fifee fasme yod b

PIERCH]

BL 701 STtafas= ST SI. Tatar Wi Hiftear dids

BL 801 EICIERIEREINRIG]

B 801 CIERE! ST eI gt gfte feast

B 801 CIENKEI ST ABIel Folt aqoq

B 802 GIECAICEIE B1. wifad fiexamar | qadeg

B 803 Sfa g fame SICCIRICEY) dlusma, das

B 803 Sfa g fam BT 3R, Gfadwiar dlusme, das

B 804 SId TR S, 30N TG e, g

BL 801 EICICRIERPINRIG] BT, RS qol RCECE

BE 1004 IR Shafag= gl Rt A= THICTISRE], WRER

CB305 IR Shafaq= ST, TOTaas SRR | SIIRUHhSR, 4as

BE 1007 RECCRCIGCIRIE]

BE 1008 JAd diAeT Sitafaz= 31, garse fhieal | Tifthar sl

g fagm fa=mera

UTSUsHH DIS UTSUHH BT ATH TP BT ATH Tagdm

C 201 T faq - 1) PIRCECReIE] guy-giug

C 403 Harcy IR [aH- |

C 502 ParFcd A fagm-

CB 402 i1 T8 - |

C 702 3T0ad SR AP

CE 1003 I Ao AT fag

C 101 T faq- | ST, JfTelie ArHd e, gag

C 702 3ATUaH SHEATTIADT

C 602 TRATY] 37R 310 WagRpIUt

CE 1003 3Id Jgifaes I IR

CL 101 ESIEERCRIERFUIURIRH ST IR Suard guy-giug dsaed

C 503 DT T faH- i

C 603 BT G faFH=- il

CL 201 T faq g TITet- i

CL 501 ESIRRACEIRR BRI

CL 801 I AT TRl

C 101 T fag- | guy-giug Wsad

CL 101 T 9 TaeT=ITa 1. R et

C 301 AR Ud Sfafamal & o | oR. . gRR SR | gua-3iug Wiy
T S dR Hig Xd

C 302 FIadH TG fagH - 31 qeaft A HAB ol PIaol

C 604 HTAS I A= -l

C 303 BT T a9 - | S, Ol BERATY deRt, gas
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guA-Sieg WLy ) aiffe ufdde 2018-2019
89,

CB 303 PIEMD GG a7 -| ST, Ao g ifed quH-SIs dsdey

C 404 HIEH T a7 -l

CL 401 ESIRERERIERUIRIG |

CL 501 ISR RCRIE RTINS

CL 701 JAd T TARTRITE

C 302 PIEFD GG a7 -| 31, 3T B quH-SIs Hsaey

CL 301 ESIREACRIE RTINS

CB 601 g Wifde! A fagH

CL 601 SERSIREICRIERUINRIK|

CL 301 TG O yaRT=ITeT S ERIRES guH-SIts Hige Ty

PCB 401 W DIl BT Uk 1. S\, &, urferd guH-SIts HigeTd

C 701 YT Teh! oR Tag kb IUT

CB 402 Hifore Tama= Sl 3R, I HTeRt, gas

C404/C504 | Braf-ep Tama faqm -Ii 31 Td FRART U4 ¥, et diast

C 501 faRauTE® TaH fagE ST e i 3R Ud ¥, fius, gas

81 3mefiy gaufa

C 503 BTSSR A - i SIS STTsR, gas

C 603 PSS IGE fagm- il

C 604 CACIECERSICERCEIE SERIECIEIT AT T Ploio, Hes

C 605 e e T fag= ST Bl gerAa

C 605 AT T fage ST, Xga Aurat dlusma, das

C 703 HIe-UTdd R Old SfHIEMD | S, al.dh. oI 3R Jur-Sits Weduy 8k
T oy . Al AHeR | CIMRUBSR, o

C 704 Hifae Brefe Tara- g ST g & 9y diesmat, das

CE 1001 AT YA fag & Hgdayuf
faw

C 801 gerd-xarH fage 81, "aly e dlusma, gas

CE 1004 F IR

C 802 Hrequaet S Ul T g TSR, gag

C 802 Hrequauast S 5.3RUY. IGPHIR | SR, Gag

C 803 fBeTqH® IAaA fagm

C 803 fBe-TqH® I9E- fagm S1. . T, U diusmat, gas

C804/CE 1002 | AR TWaeIITt 7. guig Y diusmat, gas

CE 1001 ST G fagH & Tgqayut | 1. &. 3. st | fiusmd, gas
fow

CE 1001 FHBTC WA faF H #gqayul | ST ¢y, T, el e, ges
fawa

CE 1004 F TrEst 31 . goFeR diesmRat, das
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s ot i jes)

¥ uftde 2018-2019
Fifee fasme yod b
Tforety fagm= faemea
qTIoasH His ToUsHH BT ATH BT BT ATH Al
M 100 IR TIOTd 31, 3ffhd gl TS, Has
PM 401 RS dhid 3R FTOFT
M 101 Tfora- | U109, T9. TG qud-SIts Jigad
M 803 storTiorary Tifeufa
M 201 Tore |11 ST, T oR g4 ¥, Tc Jfqad dlas
M 303 SSHITOT -|
M 301 3MYUR S WA WHR | gud-SIes Aisaied
M 804 o Firyfd
M 302 fa=aiwor -| ST, I G g4 1, as fqyfaemen
M 403 ifyfa |
M 304 Tt H& fgid 31 gedieiid s TS, Has
M 404 [CIEEGRITG
M 401 far=etmor -1 SI. HEIad dTeh gd H, 4 fayfaamed
M 701 THAAIqHS [a=eyur
M 402 SISHTord —II ST, SRIYT AT CCIE: A e G
RIEEILS)

M 405 e faero W R M. 3Ne | gd 7, gas fayfemea
M 501 faawor- i ST 3Ee IREUE | gd B, Hes fayfeed
M 604 HuraH1 Rigid
M 502 SISO il B1. yAfder g g d e dla,
M 602 S v S
M 503 ifRufa 1 o1 S ud. g qur-SIts e
M 802 SISO e Rigid
M 504 s Rigid 31, TollaH! g7 T3 Picd, Gas
M 601/ M 801 | BIfaR faamur Sl e yed | a8 fayfaarag
M 702 AT SISO . gadd g JuH-SIts gy
ME 1001 IFd  HAERATT SO R

I
M 703 THTg faermor 1. TH. o, Aledull | gd , ds [ayfeea
M 603 3B JHIHIU ST ol YrTad gud-Sits ey
M 704 3R 3fadh el THIDHRI
M 705 oRfid Sl &1 ufaia gl | oY, ordelt =met Td B, s fayfaamea
ME 1002 TOrd 1 Sfag™ oLt iR | gd, HemumsR,
iferss fasm faemer
qrodshy His TSUshH o1 ATH BT BT ATH Tdagdr
P 101 it - | STgIR oH e, gas
PE 1003 HIRCHUIGE]
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g
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guA-divs Wdog a1 ufade 2018-2019
FHifse fasme yod g

P 301 T affaet- | .37 & AT AAETHIR, Gas

P 401 T Wt Il

P M302 TRAT i1 BT YO0 IRISHR quA-3ITs Higaey

P 701 R gifAd!

P 803 Hifaet o siftyea fafert

P 302 TSP 3R are 1. 31g glel guy-diTs disdiey

P 801 TIA-fae 3R T Hifaat

P 302 TR 3P 3R are S, ol ATeR od # gua-ditg

RIECIES]

P 303 fIegd Jgeba- | 1 US4 I gud-Sis PEdvy

P 602 Tafa uerd 1hfaet- |

PL 201 Hifres! TaTRITeT

PL101, ifes! TaTRITeT 1. 3R ARSI qud-SIts Jgad

PL201,

PL501502,

PL601602,

PE1006

P303 TR b 3R qre ST, TIex < guH-Sis deeiey

P404 PEAINED

PL101, it SRR

PL 201,

PL401-402,

PL501-502,

PL 601-602

PL 301, Hifdiep! SANTRITeT o7 Ot fooiw quA-3ITs Higaey

PL 501, RIS UTeashH

PL 401

PL 301 Hifdd! gamT=ITe 1. IR 9IS HTaTs Bicrel

P 402 $HArcH AP | . 9 . 9y M ERIEEES

P 501 ParFcy aifADT —II

P 403 AT i | BT 3% AHER AASUB IR, A

P 502 SR 1B SR SHTTRT W.cagd fayr Hesmat, das

P 503 g 3R WiReTBIg Hifaieh! MNTaTy. 3 qu-Sies ATy

PM 501 =T fazawur 0. =T | ASUHemR, gus

PML 501 AT faferr ganT=ITan

P 601 AYBTG HiTcrbT . goiid dred qu-Sis Ay

PL 701 Iod Hifde! gamT=ITan

P 603 TRA] 3R 3fSads i ST 3T Tt LR, 4o

P 603 TRATY 37R 31fOge it 1. g fegan U4 ¥, fusR, gas

P 605 Yfagm 1 TH.&.3R1ST e, gas

P 605 TR CRIE] SI. A3 ST

11




guH-dieg Wedivd C : aiffe ufides 2018-2019
Hifss fasme yod g

P 701 SRGRIIEA] 0. . . 3 gur-Sits Jay

P 702 $HAFcH TiED! - Il W 3RIdE PUR, TS 3R

RIEEILS)

P 703 3I9d iRIP 1T iADT W foora Rig gur-Sits ey

P 704 XA fIegarTicrep! 3. da PP guH-SIts HigaTy

P 1004 AT e 3R SeIvs A

PL 701 Jd Uit JamTRITen RIRIGICI] Jud-SIts Jizad

P 804 IAd Tg+a gard Hifa! - |1

P 801 T O SR W Hifae mEAeH. 3 quH-3ies dsatey

P 802 MYFAH YehTIRID! ST Har T U4 3RIRITS

P 805 ST D! TG TG S, fomia Teart e, gag

PL 801 I7d Hifaet JamT=ITer . 0. . sprara guy-gits Faey

PL 801 I7d Hifaet JamT=ITer ST g vg dTeeRd, gas

PE 1006 3I9d gaaI-a ST, Bl gog.

PE 1010 B AqHD faggaTiadt 1. HIfdd ucd T4 SUSRET

PE 1013 TR TBTIRTeD 1. off. Idspar AAUB SR, 4T

qTa fawg

UTSUsHH DIs UTSUshH BT ATH BT BT ATH Tdggdr

G 101 HCR Yoy Rigid BT TAoig e 94 W gue-sgs

GL 101 SR TR RIESL]

GL 301 TP d A+ FARTRITE 1. 3R, ATRTSH guy-3itg Wsad

GL 301 IIIHd FaaI-ds TNTRITET 1. 0. TReRA Jdd dicl, 4ag

GL 301 IIIHd FaaI-ds TNTRITET 31 dfsd IR Jgid dia, 4ag

G 501 BRICRURCRIC] S EREI] Tdees, Has

H 101 TR DIA ST, AR v Hes fayfaemer

H 401 fay aifg

H 101 EEINCARI ST R ASyRA Hes fayfaemer

H 401 fay aifga

H 301 fawm &1 3foeTa 8k <=4 o1 gk o od ® e [y

H 501 AMIDHT 3R THTST fagm= SIRAR. 3FRHR | JUH-SITs Jaaiey

H 601 A I SR STEUSR ST, S AN Td A, Taeegs

2.2 fiugSt sriwH

vy, o # HRWR 791 & s5go 3= IRA BEI & RN Slae¥e gy Hrdha yeH
IR g | Asawy A fieadt a1 & Sgd ST B GATE / CSIR-UGC NET / avgdt uter H Jeeitof g
R | GRS DAGRT & 3farar giigH Sre@argi +ff Sueey € | Weeiey § divast srfed # waw
& o Sog@ o Ao & AR & 3ffde" d & | Heqayul &sf # weifa=ia ey &rf & e,
g Jopr deR, FSuremR, Tidemsd, rEamsd-d ¥ 3 We-l # Iwfe! & Iy

12
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s fasme yod dog

TN IRl 8, Sl I8 U UM SRIwH & fou e Iree gfawmsl d@ Iuasy Hm § ¥R

TS IRA G |

3. HHARY-a

RiCap|

Sifae fagm= faemea

BT BT ATH bre e fa=tugar e

31,19, &, 39S UfaiSd U 3foges Sitafas, SR Siafaqm, sfa T8,
errita-faq, Savenfet

. SR g & eI WeH-uIdH  ufdfhany, FoarssiaiTy uided
RRfhar fagm, eamit siafdzm

1. g o PRIGED FAERA &1 IWNT R HIR BIR®IS &
AT I, HIR HIRGTA § Smgdfea garsft
3R Ui T Iare! &1 foranfafdy

SIS AR TE® UIeId qIey SUTiad, Ufded IRR fopar fag, snfigs
Siafasm SR Tamrft Shfaf
Flaery SafagH, deasmsdt R Shesguuy,
SR SR rafErpifie, sftaews Stafasm

SASERT St SRR Bbee! | UIGU-ATIY] Ufafehamd, Bohd fasam=, argy 0T
UfeRIY® &dT 3R el 1 AT Fesor

A fagr faemea

P BT AT U™ fa=twsar &=

7. [UA Oy gfafld meamas Jgifas A fagH, NG aTd® Sftads 3R
T fas, Rtae afd difdet difaet |

o 3. O, i gfafd weamas THIRI I AR SR IR T

. R, . 8RR NEIEGPIRv] Staifad XA fage, anfoas shaifas!

S 31 &. urferd AP WA | fafd=or SR U WA fage,  sifagd
WD YT 3R ITafe ufafshar nfawt

Y. ARt srrara g WIS It A, Wiedifeed; 3R Sifdd Sy

BT, S P PRI T T fheanmY; aY S0 Ta-Y Ui
(THUUHHUY); U TUHSR; ThdH fafam;
TR SAa ST, faw fafaee
FTEMD TRATT; SR THHU YT SART

31 R et g WIS Sfde *u I Aga@yul yunferat & sra=afehar &
T, ey quafed gt faaru, Uiefas

13
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s fasme yod dog

JdTG} gRT 3eh]- R 3R 3! IANRTd! BT
ARIY |

31, IR 3fgHq TEd WIS (ol | Ui aa; UIcH aIvgul 9, WicH Udhaidu,
THAHRYY) (01 AT 2019 | UAATISS I & A & T a1 o1 W |
d)

ST g ued Stuedt afgan axe HTdR® U ¥ Srgafyd W, T TR 3R
Tfae!, WEH aed, awgel ae; SR THA®RU,
TS STHR 3R W TTUHR

S1. AR Hig a S Tg. HYR e eI TITHSR We 3fhH; TITHR # g
ST 3fIE Ul & fo7g U Sfragg! o fasra

Tt fagm faemer

DT BT ATH U fa=twsar &=

O1. T, ST g UiaiSd U

Ul TH. YGARA U¥d e H-Tg 3R SrI IHg

1. Sadd Rig SHAHIR-UTYd TTeTID Sieriordtg Saffa sk wafafag derToa

SI. WAl WHR SEEERICRED sterTiora gifufa

. RIRGT AT MEUATHY ARy dxie | S Rigid

Hifare fagr faemera

DT BT ATH qeATH fa=twsar &=

0. .. ol ufaf¥a mearas IR Hifqe], Yagd axgeft & Hifde e iR
T Hifaet 3R T dRi

1. 3R, AR SIHTRI-UTId WIS TAIfe gafHa terd wifde! - sifaarad,

. IR <d SHAHTR-UTd TT&TIH U U ¥ ¥ufd ggrd ifdst | gay d@
3R R-UTfdd BT gadhed, 3R AHDIT
WD YT

ol g4t 3prard SHIHTRI-UTId WD UG 3 SHoll @i Hifde], &R, Adbe
3R IR & I URI-X W A & &

1. 3{HT HFTad I8 Wead TP GTHH BT JeT-Rd URPpaH,
Srgafya aRfird e &1 Taer 3R ufafssar
qu

1. Siar O g UTEud ffqared 3R deeg udal fifeeral, uRaes
TR Wb fafdl &1 IuanT FHRd gu
IR 3R A0 & g qoreH |

1. TR I PRI FET Hicgd, THH AR THd fohied SAHS
P AT, TEEHRU SR SHipisdacitig
ST

BT, YU RIS TEIS WIS W W, AMe Uey W aoR -Uerd
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guA-Sieg WLy

o™ '*‘”"“”.'J,ro

N Ve,
: C 4
E O %

T ufade 2018-20

s fasme yod dog

19

RER fohdT, 39T RSP SHTYURUMY

SRIREER TERIS WTEATIH TR w1 i, I aitare / SHfgd Tor -
TeTdf TRER o, TR 3R famor gt aifaet,
PEIRACEIE]
1. goiid disd e WHGD  (Goil- | JaH URI AMYD B WIS RDIUT, S™TH
TH3RUT TMDIT AMHR, Mg gafHfadt, Tfve J
eI TRITT
Sl 31g §Iel TS WS (Joll- | BRI 99 B scidb gidl SMBIRATT U8-[ahr g
TH3IRY) e @dl, Siiftdd, SMReR, fedn @I
Jqaie gadht o
T pared & Rigid, e YHET I T |
31 N ReR SIeTel STRR Havect I Soll AMYDIT 3R HOT Hifdwt
Y Agarit
™ oo &1 99
ST, sl Hgdl Sifaw T faamer
3139 e Sifae fa fasmera
BT, iy TG faq faegera
RIBCRIGIRCNER iferes fasm faemea
31 341 UTeh Hiferes fasm faemea
AU $UR &N Wi fas faeme
UG
g A am
[RERICY S, famd &. o
AR ot & Ut TP
are 31, Heg Ulied (AS%)
31 1. fororr - ge-a1eH (@sh)
ST dt v Rk -gg-ars-(@sieai)
aRE HHART ST, od HRRER (SNTHST - Y=IH)
o fH 2R T4 (TS qUT B HH)
ot AU o, 81 (@RIQ)
i . . sfiaraa @id-gdae®)
FHraTad sieferd gt warfa dt. PiH (U=I)
ot Il T FER (vRIEE)
g Furelt YR (fa)
AT 8T iR (fam)
TS g a1 TR (@G 3R HSR)

15
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s fasme yod dog

oft AT YaR (ST Ta)

gt THIT DIdaTd (GrRad JeTH)

gt A Ut (@fea-SrdbTa e Hrae)

gt IR FiFd (@A TeD)

ot AR HeH @RI TgD) )

I Mg HIdd (ST HeTdh-cTSd)

oft 7w YigH (Hrlay TgI®)

RreH TR

off oY, 1. SmUiS

ReH ggras

ot U=Tid Rd

dPbIp! Tdaerh

1 R dgH

QAT g

&t P Qe

DAY HEID

ot Orfa @
off YUT GRIUTS

FafcT TaeeR

3T, Ioig SMRBT

FAGHR (FAIGRTD)

ST, 3T e

BT FATGDR

TS, IRY T

TANTRITAT HHAT

IS Gead

off P TMdS (Sara)
gt Tl RRAR Rura fagm)
off 3rdR Maw (o fagm)

RIS gt

goft Afel YT (Shafasm)

TANTRITS HET%h

off I T, gR (Hifaeh

ot femrr ot 3w (ifaan)

o Ty < (Sitafazm)

off U HFHCH R fa7M)

gt 317 STpaER (fdPt 3R HHER)/
&t gRafm gR1 Rig (sitafaym)

ot 3if¥rsiid gr 9 fagm)

off T Plara U fagm)

ST H ST TARTRITS HHARY

st 8

oft Tg. O arfee (Hifd®))
gt et AT ifaet)

ofY Treha gE (nfae)

ot Terfer sraTed (Hifaa)

st T e (Hifaa)

off e g™ (1ford)

off §d T @I

g4t 3rar A (ofia fagm)

4t fopaman AgR (Sita fagm)
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quH-Sieg Higaew C\O a1 ufade 2018-2019

s fasme yod dog

gt ga1 ATadS 9T fag)
gt warfa iférd e fagm)
gt e g fawm)

IRy aREHT Fers (T o S Bifead REEH fax)
A TiS uree RErgH fag)

DY URGISHT Y-S (SIUTY) S C IS EGIRER CIRCSIBERCRIE))
g4t AT Aisd U fagr)
gt grE e U faz)
&t TR Al (RTE fa9)
gt S fayeat g fagm)
ot uRiga S <ha fagm)
gt afcfert ReaH! ©ia fasm)
gt =it iRt (Gfta faqm)
goft wToNd YauraR (ifaet)

4.9

4.1 BT T Ya=n

BN BT YA, AY-TRY TR T W ARG 8, o I8 vawr pif S (@Isuad) oa
ST €, S O HRA | s dhal B SR fo5ar Ia1 8 | YR & et off 91 9 12 ff a1 wmeer ulien
Il B udien # AT 819 & T urE § 1 59 9, P URar BHiT S (TIRUES) HRA & 80
e}t B G 155 FE W 02 A, 2018 P TG ¥U I TIATSTIRSR 3R UA-SITS ISty gRI
ST fama T | QAféres Hea 3 e af 2018-2019 I if¥wHaH 03 Hidifars BET SR sifrwan 10
HArsUiaTs B B WA fadM & Udd R Faipfa H S &t |

ST YA WHIHT ¥ (TISTHN)

ay TsUad! & fou TAsuact o Adigaiey # Juex 1 #°

Awifed Bl $t | UG SE B | udl geSE A ol

@ @I P T@I B T
2007 5,600 3,300 21 19
2008 8,200 7,000 20 11
2009 14,105 12,036 25 21
2010 16,686 9,453 30 25
2011 14,500 9,691 35 28
2012 15,099 10,775 35 34
2013 24,543 19,436 35 23
2014 45,519 29,645 35 33
2015 46,615 31,076 45 40
2016 54,511 37,662 47 39
2017 68,458 49,870 47 38
2018 67,578 44,058 a7 33
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quA-3ig Wgated I~ aiife wfade 2018-2019
L2

Reifores af 2018-19 # ufaw B1:

PHID qou/wt M T I

1 e TSI g e

2 T2 3T HHAR I foBR

3 g3y 3 fRfara IR UST

4 il 3 ARD R

5 @l TSP el T faceh

6 Y I gra afEy sa

7 0y SRy Htom TSR

8 Y 3ffdeh g RN

9 T2y CRERED SR U

10 i yfy T IRTGS

11 T3y TRG fvard IJRES

12 2y SERES g

13 g3y S R e HERTY

14 e} Sidt &, PR

15 g3y Hcid AT 16. HERTY

16 T3y g Hion NEE

17 e T Fifdd AT

18 3y a4 G A

19 Tl TS XM fagr

20 ooy U TTia| IR U

21 02y [PRIEIEEEIN HERTY

22 it Rf&rdT HEHTDT HlCH

23 Tl RINECa] NERIE]

24 7y QRIS AT ICRIN

25 Y R 3G IR S

26 e RIS St 57T HcH

27 03y Tqufar gf8m sma

28 i It HgTeH ST 3R HIHR

29 o] YR <0 Ul. Hd

30 il CISIBE]] PR

31 93y T, Y pw IENEIS

32 e fafed srrara gharon

33 g3y fashw T f9eR

B (5), [BR (4), ITR U (4), HERTY (3), ISRIM (3), AN (2) Pics (2), UEHH §71d (2)
IR 72 faceh, o 9 R, IRWS, sifewn, affemrg, da T, AR, SRS 9 THh-Ua |
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4.3 USIpd Uuqulg TH.THIHL. 2019 (Vi 9%1) ® HA® U BT iR 39 Haie:

CrCausdl BHE $TAH g frareE
Sifee g femea
B014802 | ot afifSTa ww A1 Uy ol
B014807 | gt 3ifdrar TTmm A1 Uy ol
B014811 | #f oMy o 191 Sifdep faw B - TRy § e
B014812 | gt facRepr o SFeRI sy T8l
BO14817 | & G o 3ol Ulfcic e, thid |
BO14820 | o Hreidl <8 SR 3MfOads T HIRIBN Siarax
UM, dids & ufry |
B014821 | g&it kol Ul.gq I JUAS 6l §
B014826 | gt I3 Aer AT U el §
BO14828 | 99 IRY ISR a1 Uds el 8
g fage faemera
C014805 | 4t anfe Rig Iomgm BT wifde fa b, STge
C014806 | ot fwifer orig $ITE, gRE
C014809 | gt ST HHERY G- Iy ol
C014819 | Qo 83 IR, Ryt giaRict aifs gaTch, Juan|
cot14822 | gt Ffdsar e gaRict sifw sferigy, Rremm
C014823 | gt gw Rig A 91 SKIede BR Haedi-mR iois
C014830 | g 31 yHITOTh IR e WG 3 Plaged TS
SOy, STHAT|
T fage faenea
MOT4803 | & offora 1Rig UITel Safaq B, SHed # RIS
DIRD, e iR yome  Siafdwe
feadt sHigd fou THe  SgHu™
faemerT |
M014832 | ot gt xrgRan G SUAY e
Wifare fagm= faemera
P014804 | o 3fftes it CyIes fayfdererd | & fear
P014808 | #ft Ue WA 3R 1 JudAsy gl
P014810 | &Y 3 $HR SCRISERCIE
PO14824 | &t Tr=Iid T T SUAY et
Po14827 | goft Rfdamt rmara I U gl
P014829 | gt g1 Rig ad fayfaeme™
P014833 | ot wfla T TReeH fayfarmem, Fexde
P014834 | ot Wity w=iie I I g
P014835 | of dorg RFR fayfarmer fomar, RacoRds
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4.4 TH.THH!. 3ifaw 9 & B gRT Fyurfea -y afateme:

e famm faemera
B014802 | 4t 3if¥siiq ww. SISl SAUSR, (MRAY | [d-9wd  SUiRd UNifTe
fogm S, STaR) Tyfagt &7 gramfedo
B014807 | geft sifpar i | o, SFu@ Je WA (€ RS | SNAIfhen Judbel PIRIBIST H
e, B, ) SeHIRG gdidvor T SNARE
(THUAUSIRS) BT i1
B014811 | o 3=y 5% BT, 3fa WIE ARM A9 3R | T AdF hmifead faa™ &
AN RIS Sifde fag &g, | S & gsimau, I ok
TR R, TTAR) fareeroroT
B014812 | gHifaR@ifows |3l Ibdl ImEIRMr,  WE- | S/par quur d ffaved &1
PR - Sl WH i | fafaae
ot fos S, faRkemE
fasyfaemer, o 3R, guaY)
B014817 | #f SH 9wy MNUARE MY R 3. W | HISG 3RS 3R Ta H Arp2
AR, G UIRfFF, i) |/ 3 RYR 51 BT BeHAHS
fo=eteon
B014820 | goft Araidt T8 ST JfoRITS Uil (SR | giiey ¢k Tuaiars AT UhRaR
3fUgh Td DIRTBT Safdq[ | b dFH  IRYW o1 &7 ey
TQYH, Uicts) |
B014821 |gMRentiwa. |3 &1 gEell (€ SKlede B | Gaii- ol a9UT & ey
¥H Ud Jridien (8 ReRfed | ik ame! o ugdH &4
SR, 37, STTaAR) ¥ forg S RNAT BHifT
B014826 | goft IR Tiert BT g SaTd (CIRUHSR, | Sfhal & gig iR fde™ o
T AR BT BT 37eag
B014828 |YMINGASR |3 I@NH PIAR SR ST, | 3AER R 3R o i
Hurhell S (FTIMSUBSR,
qsR)
T fag faemea
co14805 |t onfiem Rig | o faoagar swmfd @sifds | 9g foew vag! &R sy gife-
_ogd fogm Fg, AoduweR, 4eg) | Imafis ufade
C014806 | ot 3t STadie | 1 49 ToRH EXlege of | &t faures et R SmIfaewst
T " oEeA | Hucs! @ Siufe ued g
QAEPRE,  HETHIETE | FfRker & dgd aEfie wafpar
gHaRicT 3ifth e, hie)
C014809 | M AT HARY | ST R SigHS (UA-SINs | g4 IR & dgd sMEaRs
BSIEEILS) wEfad o a8 oA (Pb*?)
1 IRd AlgaH
C014819 | gt 3T 3IR. gl 3fds Ry @id fayfaemer, | sifYenfias Sioxm g @@
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gb) PUINIEIEIERELE
C014822 |gMfAfpaTar |l I s EFsT | HER & T Siamaiiead aife o
fayfaemer, Riwr) THH Hared  fogsff &
TT3e BT SARS
co14823 | gdt g Rig B TR Aided @R | fG0aNe de-augs Wel &
utferefaas, gama) Y PlEle & Hle-Ufadd iR
fawm fgenfae fiysl & T,
SHTeEfOe iR Jaifae s
C014830 | gA I UAIOIG | 8. TS HHBR (SLSRE, | Ul Teday WagRa Tl &1
BCE) ST wx TRyNEse | fafawo
IR
wfordg fas faemera
M014803 | 4t 3fta Rig BI. TS MUTAH UM (ISR | ST HRGET 3R 3ffvads
&, f4eg) ok I ST qw | Ui
(@I fayfaenay, Surdh)
M014832 | o gl gRar | 1. A Year | aifufa aread
B R Hard)
Hifae fasm e
P014804 | stsMm@ @ |l M IR RCUFISS | HUYS IoH 3R Gol ddlg IR
faufammer, g) SRt smaw ek ywRd
Soll THTT BT LA
P014808 | it GH WHIAIYA | TN Riehr OIW (CISMSUBeMR, 4as) | =@aw ot &1 Fwfor ok
3R IRV
P014810 | 4 3FW $UR Bl IR Ao (e doR | Fdpe-pifae @ o 3™
gfaen, vadiumt, go) g U Y dig We BT Sayoy
P014824 | oft U=Iid T[w al. NEGE RN | SRy sifcareiddl I IdR-
[ATETHIR, Hs) Ferd
P014827 | gl Rt Y@@ | O UaTU Iy (CHMIUmSR, | Ued fHafyd gdel el #
BiGE) a1y GfsRyd 3ifYyarg ydrg
P014829 | gt #g1 Rig . TgH PP (HITHARTY/ | HaFcH Uieibld HERW
IR fayfaerer, i)
P014833 | o Wil =i 1. BN G AMSUBIRITS) | STHIRAT TGl B AT TR-X
Idg P aifd & e ¥ 3 8
PR U oA & U T
IiRHADIY Sig & U H AT BT
SUINT BT
P014835 | off dory R ST Al Sl (STHSREY, i) | RidlcH Tag-Y |d &1 udNT
ST, A1e 3149 (SRt , 4a9) IRd U FUCHRNTARZS B
UREYT AR ITI-gE IId -
I gagy7 TRR fdadq
ST
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4.5 31919 fagm= Rfaw (faspErh)
7-9 fGEeR, 2019 & IR SMLIMETH], FT% § Hadias & da@y™ H T Ip g RifeR
(fas=h) &1 e forar T | fg & FafaRad s = Rifax & ym forr |

. Hidsd U $AR I
St . 3. il s
RT 3ard RIS SN, BT
quf e fafea srmara
3T gl REELEE
ditg =gl 3 Rl
FIfdd b g G
3159, Y30 Hw <& FEHTDt
5. RIBR 3R T

g A

o T HFTY ZeATTA BISSTH GRT IFHY NS AU RYHR-2019 |
Rrg=ram

o 3METIUHT GaT IS REHR - 2019 F FHAITG o 77 |
<. H). e

o HRG WY SR SAfax JHUT (SSATHE) (12 FFa], 2019) ¥ SMSHITHST 3MTeiiad Jufesy
RIDR YT o 7T |

o O UM, qas ¥ & 3R VRS IRA 31aTS (25 SHaRT, 2019) |

o 107 URMRE UG- THaT § greg sifafdr iR quf ge |

o AN R IFURIEa : oM iR Uit Bt yfiie fawg R giaiee ST H fafdy sifafy &
T ‘(31 AR ¥ 02 TRaRT, 2019) |

dlue &. uifera
o YR IS SIHYUH TRIT & Ioid I&® (2019) I FHATHT |
o IRY ITUYH Tealh, TH.T.8 P A fI7H Fg, FIAHT (2019 - 2022) |

3R, ANRTS
o YR BRI URYG HT Toa Iufest! TBR (2019) |
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3ITS gleT

o Sif$=M & AT gE w7 Uz gR1 A SiRigha IHER
M Tel WIol (ST, HIRAS B AR STHTRRAT, JII g BT 85)
3R HRA H Ta-fax & AR®-fage sigey™ aH & N Ts@s™
Qe fas IgaImet (#RadatHomelndia) &1 ®ITOAT & fo@ gemfa | |

5.1 39 HIYATE S Jfufaal, Sxursi sanfe & Sexudr

wifRiar fegg
o Y I Ul F forT Ue Ay IHierd & =0 | AI=dr U g

g AU
o IWUF Yo, TR draMAfsHa Rad Tmad, 4Rd (2019) 1
o fafew SHa sifr wmidIamh iR FHSHH & oy A1 Saarst Bt My Tiglaftay ot geften o7 |

fafvar Ta. afaarar

o TNEC 3K HeRTd HARS 3R am gfaRid, gavrare, R 6-8 RidsR, 2018 & GRM I
AT TSt A oy Jar # Il fawg )R 9695 UReR 3fars I qwATAq |

o T TERIP® Hlswd FEaed JUGH I dis & qad |

= am

o 3, A Hed-od WRNMIDT faUNT, o A |Ier i (), 49 |

o favg dures (Tearh sifaf Yuresd-2019): S i@ SR Sig Mefie! o Waig ufers o
ey v &1 =fivies: fawmcfies T sifiafaa sik SdTe WehH: I8 &Y, 3 3R 918 ' 3
Tifteres: STeERRt- Uy Sfia fasm, S wiery, ger Sifde fagm & diaid & |

HUIG® Hed & Ha: Sy UrRifia |

3Tofia Ha: HRUII Hab AR THUT (TATHSS) - 2019 9 |

STSIa FeR: YR faH S THIRIERA (SMSTEI) - 2018 ¥ (L36722) |

3Tofia Yo: Sifadh ST ST, Sf3ar @1eRuyas) - 2018 ¥ (LM 2202) |

gUTSia 9+

o v T SUT G, 4us ApR, B aiftie oo § GaIY UReY REBR A I, 13
3FEER (2018). . UiER, . fifet ik wy. .

o TIREY" T YAYY UReR [HR ¥ I, Slauiefie! faumT, ufetheed &iad, 11 fadaR (2018). Ut
TER, . fier ok T, 9.

o IR TfHfq & Tow: Ul I/ BT & B, CIMUHSR Gag |

o Ny Iffd & gom: F wde U8 & °oF, YHed Rafawr wa e gy, TuHsETaTg
fayfaemer, 4ss |
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U 9y

e, fagm 3R Seifafar o sifiywarers faftt &1 SHa” & Jues ded |

e, S "B H3E" P UIGH Hed |

Haw, uRve, AP I SrbTes, HRA (TTUTHSS), 3ATRIENE, 2019

e, TR, AP o e ud e SR (TT3METEE3m), YR, 2019 |

04 3R, 2018 B AT YHIT T AT BT d6F, IHTSATSTS IR, faeufd & Tew |

15 RdeR, 2018 @1 MIfd Yo oo IHfT Bt do®, TSN AP Afds e Fg,
CARCAGI

27-28 FGSR, 2018 P SRM MR HTTSNEIR-TYIRUE / 3RT I8 iAfq RAra= fage) &
3%, YTgsmEer s feeh & waw |

oW, YAeHR AiAfa, Jgifas 9w fag St -2018, wRad), 2019 # stemgdiey, fart #
ST B TS|

08 S, 2019 & YHTI T9- AT B 96D, SMSIATSUIS IR, 0l & T |

Ip1g TG QAfd BT Sob P Tow, HRAIT AREiHE! fage ik denfiet Trm, fRER, 13 94,
2019 & Yo |

T, SBTGH! R4 U, SEUT, SEU-TUay, TUuH S, SR |

oW, UAUEHSE @I uwgd  WiHfd, Sy SR@  A9ER),  Wifds e Sfew
faSTH, THUTH ST, SAMETaTG, & Ry S8 o Wifedd Sl R |

fara&. 9=

I e, WA a1 # Il R AP A, W i WS, SSSIueH (& fayfaare)
EeRTaTe, 6-8 RidsR, 2018 |

ATt T fAR (TS TTTER), SusRe, 4as, W o 7 df sia:fawa st & forg sremer, 4-8
feeeR, 2018 |

14-15 H1d, 2019 & SR IoAd &1 M) TR (E1SMETE, Y0t gRT AehbloIgs e (@3-
2019), TR SIS P e & T e |

A 28-30, 2019 & SR TR, Hos gRT wfded ok HR fafden fagm o enfigs s
DIRGIT UfAfehany, fawd R Smifd SITs-s13RUATY St fag TSt & 9 g |

T sray, YA ok Ty (MSRfitadt-14) & fawa W 14 § SieRfga T fagm we;
i Aniieer € gar &), afdfarn, geet, 3-7 54, 2019 |

WSes-8 U, geal H UReR 3R @Y HIf® TaR & Hedid &! fHuifgs Iiifd & 9exd (30 78 - 1
T 2019) 3R 14 F - sseiftueed, aféfvan, seeft, 3-7 57 2019)1

6 T8 J 14 T, 2019 I JUH-SITS-Tiea 0y, TR WHd # TagH &t Il fawg R yrd & a@uft =
TR SrepTafordl gRT U & Sfeg |

TRATY] S0l RI&T TR (TESTH) HE1T TR [PR, 2018 Bt I WA & 3fegef |

&, TRHTY] 301t 11&fT IR (USa0y) &I ARt uikwg (RdeR 2018)
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&ue &. urfera

o 4 -8 4R, 2018 TF "3 Hifdew! IRIM, AT TSI Hifdd! SrdbIaH, JigTs, I TR
¥, “fafepror YA o favg W emaford 7 dF ufkran u=iia ISt @diasma) - 2018 @ SiaRigH
JAGDHR iHfd & gad |

o IMEIMECT BTG, 20-22 TR, 2019 F GRM HRA-SUH RSP WHd B SRIFTI GaAGHR Al
P W |

o 22-24 AW, 2018 T Aol IHA WId MAMDBT Fg (IRARIT, TER F maiford 6df Shs-
SISRYALE AtA #ifT “sifddie fax @UHTE) - 2018 * B AP JaeHR JHfd & T |

IR SRraTd
o It U AR TR (THUHR), 4S8 &1 SRGRI URyE & fore FHaffad 95w |
o YR IS TR (ISP Idl, & faffera sredr |

= BT

o 3UT 2019 § M I FI @y & fow wPha Sfag™ ok Aiefiat bg, qes fayfeemeg &
e favam |

o Il 9. uifeq fayfaenem, 7dt 4ag & Sfa TRt SR 9 Ya1 fagm & Woa siwH dea o
el ax 2017-2018 ¥ 3 o B 91afdy & oy G & =u & fged fovar mar |

o TsE fayfaenam & Savifas!, Savifaet faum & dedf sreqgs Hed & Wew & wu § fged fear
T |

o TsE fAyfaeer & Saifawmt faumt o sifaf Jema & wu o fged fearma |
o It UG faFH TR (THTHHT) & Had |

Ryt <erd

o IIIMHE SHHYAMH! Ut (TRfITR) St geter nfafafdy |

o IIRIPT W faq SR Yot et (forch) &1 wefteres Tfafafy |
o 3MfUg® a¥a Uard Ut (TRIfamR) &t Tterss Tfafafy |

3R ANRTSH
o ORISR Faw i =Y @@rm), fad ord, gas & Wifde! T seqa- ded & 96 |
o Hus fayfaemea & 1ifaet ey @) & favg Hesd & e |

qt. . srEm@

o YR WA Hifdd! &1 IRIM, SIS GRT 9 3R 10 3T, 2018 b ST di] STY JE=ITa I
O & 50 a¥f & THRIE | T fer|

o 4 3T, 2018 B YT, g0 & Hiasy & IR FAreH & for ve-X @vie o waral R ==f 8k
TAfhd A & o S¥RT Siaiker fagm srisa wrfay gR1 Tfed Tag-X @a fage Su-afiifd &
e & =0 4 Ja1 $ |
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o Sfafe ifas! TANTRIAT (TUTS) &t fagH See®R Aiifd, fawy IRy siale &g, faea-agze
& e & TT A 29 3R 30 3R, 2018 P! TIUNS & UM HRAGH! B aliies THiem § HRT
feram|

o 3.6 Hicx oA HPHA CHRDIT F 3T TR B THIET T & o aRaTeHT yaieH ars (dieme)
& 31eAe b T H JATS 25-27, 2018 P SR FHE Veror fagH SrgHUH IR (THRAMETT) BT GRT
fopar |

e 15-18 SFA, 2019 & SRM Hifde STHYF TANTRITET, 3EHEEIE P “SIHUH HRHH! B! CRD T
Tfem ¥ forg Tften AAfy & Jowr & w0 & Ya1 &, Y Wa g iR @ Wifde! 7 srghe
B Heaqul THler uxgd &1 T |

e 6 WM, 2019 B! T TEATH, SIS A AURAT Bt THIET HA b U ST & dgaH -2 H=RE 3t
Teb-ilh! THIET H Teb S18R) =V & U | | fer |

AR <RI

o  TA Mifad! 3R WA faH P AH I & fog Jaffd mia Hea" G, Test & 3foiad
I ¢ |

o RIS e uRwe, 310 TRaT & 3rrofiad e B |

ST YRTad
o vz fasivg & T T ey Had, Wfaw! faunT, THSsuy Hias, §os & 9l § |

Tfrar 9

o 23-29 T, 2019 Tb "YWRRTW 2019", I&eh H UIT o & U THLSRSN-Segdt ¥ RiPy g
RIDHR (TS ITH) U foa |

o YR YRR ST TRIT (THIRTTSATS), Gas PR & & |

goild disd

o ifd®! v ot B U TElen U & fod TR § THterd & U B IHT ARTGH BT UHI0 U |

¢ HRJWFR & YU aFMH TAGHR & JATEHR THg HT Tex g o forg srfa fawar man |

o 9 TR, 2018 I TR H TS Wit R AR Ses SRITHA TMET & * Wi TgI®
Junferdt 3R Habd AT " TR U fGawiia ey srishd & 9999 |

3ITg glel

o THW AP JAGHR & TAGHR THE & I & U § SHHEAT |

o T HRH & forw APy <MY AT & G @ard) |

o fIRITHT Hickda ST THRDIT (SUHSIRE) BT THY 3frde JHfd & Foiae |

bt foor=r

o TR UEfefhe Rulel & fore wRga te o &t wften &7 |

o TIUHIAETATY fIyfieray e grRT MR W ok Wil Suf & vy W wevamdt sick-
TRIfaeTad uRaSHI Ared UeRH Ufaaifiar & forg smfd fAufas ok afiers |

26


https://www.shabdkosh.com/dictionary/hindi-english/निर्णायक/निर्णायक-meaning-in-english
https://www.shabdkosh.com/dictionary/hindi-english/निर्णायक/निर्णायक-meaning-in-english

o %Ni,
quH-Sieg Higaew C\O a1 ufade 2018-2019

Hifse fasme yed deg

6. rgE T fafaferat
6.1 Sfa® fagm faemea Y s nfafaftrat

o). SR fegen

ety sl grEl &1 R R ey A F wmfire aedid affrs &1 sifragor:
TICH TG 1 3fbel HTH PR g, dich (bl i3 T Sifdes Sl & ufiared & forg sy UidH wrfiar| &
Y AaHR FW FR F o fafed § 1 ord: 1 Ay dfty @adid), @ / 399 e deg
TTefeTEs SEarsl 31 TF 9UE 2, 5 IR Yeudie SRRl gRT IS U aqufde SRaeT &1 R
FHRATE | I8 U T Ueh Aeayul THURR &) ugaM, faav™ iR @ermr quiq & foe ue Afsd & &4
A TS DIRIB AT FTHESIHITT 35T B HIMH BT TN B LT 8, S Tt & B J aireH &
JHar g |

HINHT | THUUT 174-AKAP240 (THTUT 65) TR BT SAFHTLV: F3 HIRIGISH T IHSATe Fs
ISR BIRTBISN W 3d Th HIRGI UM S ae Hiofg FArern Taierar R ddet 4Rom &I
T T § | T TirRfterar o7 dFad faaRor gufer Xgd 8, STaRH-atferd TifaRfierdr B g gd o
% ca?* IR drumud gr1 fafrafta faftr 58 iR wiehew gR1 afed fan o1 § | $& MY THg
Tfafedr & Ca?* -rafed Uy &1 YHHT B d IR &; I8 MY T Fuadt-arafed gy &t Yfirest &1
U PR © | T-frg snfed UidH @audh) 79 g1 §, S faftd geR & Remfe Ui @ dera &, S
Trrdt-3nfya el Bt HeoRyal BRI € | IS BRMH , & THUU:, AHd: STd Wi Thudt 97 4T
RT3 3R HEIT T THUG 240 BT ST T ¢ | 37 a1 B UgdH SAD! AHRIATSHTS - FTHBRY 70T
& YR W B 7T |

FrarzsimlTg HRMY My ¥ Tl - st MeH ot @S § 3 ega wWie A (emuadt
7 3R SRTIUT 11) 3R T JHIIT THUT - st WA B IuRUY B THdRT ekt § | pambt Jag
W (EHTEH74) TR THaRAE & forg sifufarma g | wRadf &1 JaiF foean man, 8. wrclt & UidA
T 3 ura T 3R Yfedpd GA-HaeE W B ThUdt 240 RTd 3R 3, 2016) B TGl J dieid §U
1T T, o 1 | Ul 65 % U T oFad a1 T | SHP AT, Uhid H TG THUG! 174 Hi
RII S fgdom 3R T Uas @RI=r 3iR 317, 2017) BT 3ATHT 3 I SHbI-sfiewd (65%) Tefid far
T | Tl 174-fafy gferefRidh SR Te dfcRemaauu aeie B SEia g UK & 9 3R B
JUINT o gY, I8 Y &1 718 7 f 240-Twudt 174 IRy 6 WEH ARER (€2 H ANg THU 70,
THUUT 75 3R THUUT 147 TUT Held g\ & C1 H Hiolg i, Twudi42 iR Tauedt 70T § Aiejg
TUU) &1 39T <l § | U AR THUUT74 3fRTad IR o1 Thaargdd URI&or far T iR
Igd HH UaiIcdl B 3T B §U Sfaciep T T, HIRIGTE Mg urs 18 | JHE 36 39 IaRad!
B Opd B P HIA B 38T & O e < TR gRIg B 8 |

THTUT 65- THU 174 AT iy &1 Rifd & & forg, SiH fFAai, gerda oidH & fae
YSFHd GAIANS UeH SR Ul W TeHrlt & fou Iqulad! sife Sameq simaxgs § | 39
Wied & fg, teudes & ©U § @Hd o Joodiess T B &ITESHTY Scied
(www.chlamydb.org) § 3ififeiRa foar mar | Thudh 81 & A, S=i9 & IHT Tadt eferdl (aH1 3R
AH2) & SHTNRYRTT & forT 57-/&cree! Al &1 U fova 8, 371 faeriiciss Fsi &I o T, .
Hich T SHud-2v1 fpu 7Y uieiups! o1 sif¥eged farar T iR 39 qH:-I4eie WH! &) JHeudT &
fore g foram | 59 &, AHT TR AH2 & & At = o & off gel= foram Tram SiR sifa-raa fasan T |
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AH1, AH2 3R THTU174 & T1Y I Faifdrd faftm =t &1t JuR=mdt s 3 gxifar f& araa & &
AH 3faRIY-gad BId &, S THUT! 174 & fgaad 3R T SHH & 1Y IRYWR THIT & fTT 310 ¢ |

TP IAATA, Th AT THUUN147 =G SARTd! BT Ht Thardgaes g farar mar 3R
T dETs BT SN FHRA & o g T, dAfe fag= SiiRmeret R Hrm B amand faar | g9
IaARTd! SIR@SH & 3fedg A ST 6 THTUT174 B IJURAUMA BT Abd gd gY, A A UIEH Tef
3fdfshue TE1 § | 39 stg, qui-oiarg arel Tihudl 147 Wi &1 i ufasfFe Tet # faviid axe I
Fa faam o @1 8 (= 1)

A
Exonl Exon2 Exon3 Exol
ST N S R v
bp
/ Exon3 b
aphvill 00 te
&
C §_b Acetylated tubulin anti-FAP174
N D
(,;g’» (/\V Flagella length
™
& (30 & 14 1n=100

wild type
(04533)

-
=]

i
|

Wt-04533 FAP174

Length (pm)
o ~N o o -]

€
s
]
E
=
&
g

faF 1: O 3BT vHUd? 174 FTRTA FT 13T | (Q) THTT Vil FEe gIRT [3geT &1 Ryfa & ary ol
PT BIgT 77 | (&) Bl HHR saget 7 vmwd 74 &7 &1 SURIT &1 G9id 8 dldT vpgdii 74
FANTT T T&T | Sf&fT a7 &7 7 GV €717 & | (F) CPCT IFURTd THTHI174 TIeiT &1 FTiefd &t
T 8 TElF THETd 74 T FART GiiT H1 SFurRfa @1 q¥iar 81 (3) uidfedls egfafa forg
S&YCT 3 TBTY] 174 GARTH TR HITH & Gl daarT H FUNT [T o a1 e ® & & U H & Try
BT 74 FIRERIE] BT FTFNT BN Tlavel-Tladiiar &1 ARG | Gl ST gl & cglatcrT &l
oIS f35ar e 8 wetvicar 3 vmud? 174 GiSiT ST & /

Ig THURT Tfsfde Sgas-si (Emud) 75, T iR THUh 42) & A1 A UK o 3
a1 g | Sefd ofF # SaRadd Sia IEHe 3R 3fias IUBRN BT ITANT HRe 39 IR &
fTEO H Gerd UeH BT | 39 IqURETIal Bl Gbd PR b HeE-ToR ATATedh! BT ifiwed
T 3R Ao fear mar g |

Te1 ufkrss deoe  vemfuer (Rifemm o twudtes-uwudi174 wdidh &1 sifufefon
FATESIETT HRY H I AUt & Sfial & gemieT | fharad =My & 9HsH & Y, T g@
AR didepTda UTufiies BT oig= @1 RIGHT B off 36T & | & 7arg Y U § 3R Sharsii &
Yae qrem ¥ 5-7 o & fiaR uemfy a1 3d 39 Id A8 Bl 3Ed HA & TN SR §, o
forg i fmfor fPr SR & |

39 9, I Ul 357! THhULl 65 S Th SARC (SIUaUTHC) B fa=awur fobar &, forges
IRUMRGEY S=dq THF & 0 § JRASRT 101 Fevar ok 39 faftrq =uf &1 ot fese fan
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T | CCDC108 Ht IUT WA el 3R IT& AN Tuf i fbu T 3R 3. Hieht & sifisga umg
T | RYWR fFaT &7 3emmd a1 & e 3R fHef ave ¥ cCDC108 HT AKAP (CFA65) &I 31T Tad
Fealt & U I RN S & Y, R2D2 gad Ui S ggT MYBBP-1, RIl- S8 gad W, gui dars
RIl U1, DPY-30 07 gad W, THUUl 174 3R 39 o fAfqA Ul &1 IUanT ok, Ue gguf
U=l SmHTT BT Ue R farar | sremgAt A gifar § for wwudt 174 SR ggT MYCBP-1 WRiERR108 &
1Y TGl I a1 §, Afh 39 U =0 I 98 Yobd Tl a8 B A S idH RIS TAA | |

Fdg g faaw AT &1 arEREr: At sxmh Fdla g Iquiad ok mfeshifyey usfa (-
AT AT HUI-TIT 3R A JUBerde! ) BT IUANT HReb Hatd I oF & Al &1 A
HA aTdl UIcH &I AFRIEd f6a1 s | RS 3G Wl - 39 JgAd-HMH dF B 99g H
& foTT KI, KCL 3R NaCl 3R TSI Bl SRAE IR HUHHB! & T H ST a1 g 3R T
facioor St § |

gemfy WA &1 Savifasta sfiraevr: diuaugem & wy-amy, 30,918} 3R ThelengamR afed
57- o) fagemm 3R Savifaeta deitet # gfY &t TS 8 f6 MycBp-1 off usfa & ~ 65% Hsferd
3R 3T 39 feedio 3R Tt SO @1 UH, Johea=H off. 319, T feifie ok sy fewgn
) B ST T Thdl § | QU SR, FIEEIITT SEISe ¥ TERSINRT 2 (GRX2) HT Y,
Wﬁ?aﬁmﬁwaﬁmWIWqﬁ Wt R ArsferT 7 g o1 f»
FITZSIHNTG G135 QA SNARTRT 2 FTNTT G177 & -89 3R 5141 Ffog=~7 q SRURT 2 &
T § | GHATIRT SHTOH HoRIAeT (TSR SR Tt sreqamt = sa=iwl, M saef & UHR 3R
SHSRURT 2 3R IR & deH & T & TFHRI IS B |

1. 7g AU

gfer SR gerrfaediel W &M 1@d §U, I8 I9g foud-1ifed W HaR (Eluded) & faam
gfaaqde T U FaRared sy T & FER 1 TR SR e & 0F 3 e W EH SR € 1 98-
WU HIRGT IF YgHT TR & IRV & o7, @l AR & UfeRiys defiaror iR HIR
HIRIBT3M & e I B! o ft Y SR B |

Aedift & f@aw e sfgda fafexia gfea &1 sfufRufor: 98 cofo mr @ & doadih
HIRABTSH T UIT S a1 SIS F B TRl BT THE SIBR, 37 BIIABIS P Ald IHH B ATeb
foar o gbdT 8 | I8 UdT oI AT § T SR §g & 39 a4 U & AR, RpH-quriiea M
BT, FRGT TG & 39 FY B! $ A0 & | AV T W, ST Alsd sreqg=t &1 Mty
O & ATy TSHR, Tg T 1T § o HUN & WU H 31 dTcl HIRADT Teh 1 YaHH Igaadd Ui
& UDHY & HRU gl AT | 3qb A, R & [HYAT S d gge et Fym & fag
GEAATIDT TMiclehl BT GHA UTdT 7T |

it it & fEae T g Mags e 3t sifteg e ¥6§ia
RS B, Sdf-IRafid dem Tua S fawraadr 3 Mg SAIe0 & 95 R faar sk R
DIRIBI3M & 39 HUN DI HIRATS & MG o &I off Wy o |

9-PAN, TI®TUTE BT TH YUGHRI &Y, Bt dRars o1 feafafyr &1 sfufyeiRor s faaworn:
3 THE P TS 3T L (TS A HiadR], SMemsdict, Serae & JgalT ¥) J udT 9 §
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% FdaH IqURT AHIMURS, 9-PAN, TS TG FHATaf & Hed § HIR HIRGT TR B Ha
Awbar 32 398, vfafparia sfiwficq yoifadl, AReesaa Rt Imed o du iR SR
gerATsT Sead $1 faue onfe MHa § | S8 Uel TRl SSIsd T & 1Y Ue RI% &R$ H
MAA FA & ATHH § DR AGHURA WA & uRad &b, 5¢ (9 - (ORFARIGHT) AREH)
SHTHARDITUA, '9-PAN') FA DI fAHRIa ha, S 39 Saa HT AT HIRST TR & Raars A
I T G SIS YUTAHR! U T | TE 3NN, GBI & 39 FHad & faudla, sk
YeFATIHT Aedd &1 BT JHUH Ugdardl § | Hfafhareia siiadioq wonfadl (SRety) & Idre 3R
mEeIeegd et e @uEdh) & JHuE § SRS geaareest & ivy-IRkd sgauE iR
JRA DI G 1 XM FHaer fovar 7 |

s1. ffvar Ta. afaarer
g YANTRITAT Ui ATt o1 IUaiT SRy Siaiftae Safthed & Sad IR Hiad & | adqH
Y P ARl U Bl T AR Bl TS &:

Riraeiew faw iR PR mekn & ded d wumsiuw Yered @ wqd Jabe
TieaPRIss @t SiauRId ok ufosrafraw nfafalRrat &1 geaies: Suasy ufaeifas qarst @1 te
faeqa 9ot &1 ga1 & gersiial & fderaRiia UfaRiy & SR S Sas & f9%g sifdieay yHaRiedr
& T GAdH g aTa! fadhed gl &1 SHTaRadmhdl § | 3ivY TRy & e SR & § Jafthed a9
 fiaTu] BT &1 U © | 3HIOIY 3 Safther] & YaH b ILRY A §1S 71 Hrd=fl Bl Shary] sy &
gae & SHIfad T fafere & &0 & 91 ST € a1fds a8 Agsat & Tehaor &) URd & Bt DT e
DI HH B | T AT BT 3P b gdhd UIabIge! (U ) o1 gorg I AR e fan man, o
Teagl Sfaw nfafafat disg § | adam sreggs § g9 Fmrgeimiae dwre] (AR ) ¥ U
Tehegad Uidihagel @l ) & 777 SHanRiel ok Saftremidt wfafafat &1 adeor far |
arar e &3 23 fonft) & faare uogg fafafy & gy QA1 Shtargy Iunel & dem-wadt &t
gfcronary] Tfafafy &1 sradie fasar a1 | a8 oxar T o 37 Siargsit grr i Sufa=t & dem o
Tigar-FR werg shar] ufasfadt & derd § MR-t &1 emdr &1 Y&bd qaT g | gg  emar oft
sl & Trg 3R Figar R AR o | PeR-watdht 3 77 FRTTH 400 ug / ml, AR 7 7@T B
480 pg / ml THIMTSH B g1 H AR 780 pg / ml 3R 700 pg / ml TSR & W1y G801 fbT 71U
JuNel & g sgaiq StaruRiet Tfafafy g=imdt | Siam] det & HH ¥ HH 50% WeHd & Y
PoR-wadt & cv TgAT 3T 3 AT {5 HH: 400 pg / ml 3R 480 pg / ml ST Teg W
WRifera IHT Siam] gRT e fid Saftee & fyare 7 favaerig SaftreRieh fafafd divie 2 1 39%
3T, IaAM g 3 ag Wt uelRia feur i Per-uadht Faftfa Tigar & 1y 37 geraifae Saftber!
gr1 fAftfa s PRt Suau &t aEn & SwieHa HHt o § 1 39 uRomdl 3 Wy U Q daa e fe
WR-Tgd § fafrafia siftpde & U & &1 B3 31 3 el 8 3R 78 JRTT 3R &7, Zbhard
Taiftra Yspul & R4 Ueh THIRITER 3aTs § |

FaeEar gt 3k M Rl & Rae Ragem=g Yed (cc-124) @ Fusifa
Tebegad UTdaIgs! 3t SiauRid ok Safreidh nfafafl. adom siemm © uefaw
SaheRIe sifteHe! & w0 § faaRid o & g, & 3zec 3 tadl Assiid fog o § |
3E73eT (ISR ) & Thegdhd UlddbRIss @Y ) & 80% Tehigd P ITANT TR duiold [ard gRI
e fopar T | Y@y ® & IS fORANu 7 51.57% HEIGESE, 17.33% T [H, 10.29%
WA, 47.66% The 3R 45.57% R 3Ad AT | WR-Td 3 g, [A7fFar iR o Arifafera &
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foars Hra sharRieh nfafaf ueRia @, S i Feff & smaur sham] 3fE er & qags &3 gri
3fa forar T © |1

TP AT, g IY Y A IAT {3 Yo a6 | fRTde <@ T 9o igar # 0.5-32mg /
ml ¥ S G ® | & AW SR o Arrfarerg gri ffifa Iufast &t e § gigar -k g A
ST SRS F Fed TR & Ferd § AU ear g § | Sem-uadt Bt gHan JeH Iigdl
@SS o Hrfafere & T &80 § &1 850ug / ml 3R & G737 % fT 850ug / mi ardt Wit |
2P AT, YreR-Tgdt A Safteed At & ufawrd Weua & Sigar-FAyRar & 9gmar | 9 gdad! safteet
& I H off gurdt ure o § | sifafkad e uerd @it & Sifkier-amer S # wRies- R
TG § T Ter 7 HeR-radt Shiey & Iy YW a1 a3d 8 3R Safhed Sl ¥ B ad & | YI3MR-
Tt 7 faxEaa StarRieh ofk SaftrerRieh wfafafy & qwiar | om @Y S 3R faftmr=ar & 4y,
32 ST ¥ T YA & IUIR & fo1E 741 Uipfas defeuss fiferen fagm & wu o fawfa farar
S IHATR |

Wiy TP R Rfraisied ANMEEed & (Ieg FAUEsHAT ¥eEd cc-124 9
frrfa aatheged uTdless & SHauRId, JafraRid ok $RU Wded HerT: T &
ol YT &f gUIfad &1 & U 1 ShaTy] T3 0y Sha0 (@GEiels), gard § Sdd Shau qad
TG UHR HT UfAfea Fdl § 3R I8 a0 goul SR afgarsf gFf & ormn ofar g 1S9 ad &
qavig fob gl foit Tspmor & forg sifoide=iia § AR [emR St IRR 941 3R oA TRR
forar A & sRU SsifoRiaeT=id gt € | IHHUr AR WR TF TY & Sa1Y] & 3MHA &
IRUMRE=Y BT §, fored faat iR Ut 9 vy <nfia §, S Siafteen & fmfor & forg sproft § 1 Shary
D! yonfadt B ¥ @frdiwie vefaar afgarsit # 10% J 15% A J o+t § 3R Jerfear venfaar
T w0 Y G3E B HRA-Tded MRk Saftbed s &) &mar § v it AU § | @ aidiey
ETERFT R WTT A~y R AL HI1 &1 Hed ¢, Tl 9 afhed s § 3R I
RRTURIE garelt & HeaH & ST HRA1 R d BIdT § | U, §Td & Iu! B WTpfid YeHonaRie 3R
SafreRi A AT TGS S |

A 3emg B Uipfae SafthemRidt sifiipHel & wu 7 fJefiid o1 & Ry, 77 dwredrd
Tl s e o € | o d578e] RfteR) & Tudt &l 80% UAHIETd &1 JUUNT Hdh dwdoid fafd
GRT 3ferT fobel AT | Y@ s® & IS AW H 41.42% BIERESC, 11.94% g DR, 6.46%
WA, 33.09% Tehe 3R 23.57% TG 3d foamar mar | Wem-udt 3 go dyiwrslesy 3R oy,
gy & faare $a shaRid mfafafd i, S fs $oft & Uy sham] 3fg Wer & qagas
&=t gR1 ST foar T § | S9S 3ieal, 3G aY MUY AU 9 H ST 318 § i Widl Tk
0.5-32 mg/m| Y §¢ ST B | ¥ IWEERFT IR vy Fris-wgr fAfta Iufa o e § gigd -
R TG A Sfa] SRl & T TR & G0 | D! &l BT Jovd fedl | WeR-wadt &1
TIaH YeH Tigdl (TR 760 SR o9 IWwrsede AR o Hded~7 &1 800ug / ml UTdT TR |
TP ST WR-THt = sifafad diciite terd @Uiey) & el SIS ST & HH 9 slafthed
o & wigar-fRa & ot st it | SO Ty ), THems ! wigdr & wquy-fik dRe! & wmfta
FRA & fog PeR-wadh uw T, SN o9 mre~ e H MieTsfoieiRe auie Iaren enfe qur ow
GulErEewy anfe B 9¥9 Iare fe M & | 3P AAral WAHR-TqU Ht TedhRA Wda &wdr R
3T P 3T T RIVANS b At J TS ThHUI B Iieg P JH BT SRERA a1 o Jhar & |

wdl & ad R FFr rwdid? uqa @t ShauRid, SafberRidt B emar ik WyaAta
Ot #t enfoge Terr: gfHar ok & Sfiar]  IhHu e WY 9HET §, S STeiR Ufasifds
31



S
quH-Sieg Higaew C\O a1 ufade 2018-2019

Hifse fasme yed deg

UfeRIY® &HdT & HRU Bl & | Hfaoifas garstt ok ufkfRufa ufasal &1 a1 e & forg, Sftaro faftra
gfaaal B ST 8, SN b ufaoifas! & faars tosy Iared, deF Ryd IR ARG, Siaithed &1
fomfor anfe | ShaTy & Srfrd SR 3R TR1H & HRUT R & Sd &, R Teies Sfiam] & sg-
el Rty (WASISR) Ufdad fawRid 81 9d & S8R I &1 HRUI &4 O dl § | 07 GWBElesy, &.
AR Sarelt &1 THeleR e T3 Uy T &1 HRU §d1 § AR 78 7ra-5e o AviEfrg
T W U § ST YHHUT BT HRUT §d § 3R Hiolal Iuasy fafdsdar fafyr ¥ sqet sars &
I5d Yfpd § | IAAM ST §, o717 warFier foas @uad) ok ot (uuaed) &1 ey, 777 R 57
forferel SamRiet SR SaftramRieN &l &I U § IqU SR FEISMTS HhAUI & RIad Sitarg]
T Tier far Tar | TuEdt SR TuHud i 7 UR $U AR fafy & pyra SiamnRied emar e,
o ey gaftfa gigar & &Y siay & o & o & gfe ud T | ow dmwERey &
fAEiA vg gridg o fARTfalo & Raas TeaUt &1 THemSH! Jed SHHRT: 7.5 mg/ml, 8.6 mg/ml, 12
mg/ml 3R 7.5 mg/ml 8 | fAg@mst 3 Tft wdiferd Sfiary @R SlermFRe uqe @™ 8 |5 mg/ml
ol Y@ § g9 GuimTsied & [ O, Gra, iRk 1 HiRiferrg & Safthed & o |
55%, 30%, 52%, 65% WcHT TUUUW & 5mg/ml B HHT: 77%, 74%, 53%, 3R 42% feaman man | feeaey
! 919 I8 § o qdadl Safthed &1 g0l I+e TUU! 3R TTHUA Gl & 20-30 mg/ml TR faaifdrd
fooar | &7 ffat sl sremga o wiifed ow dyiwrsedy SR IW-fea & A%
UfRfeE-sdeet Ui 2 (fiefidte) & Ty WycHia @uaed SR Teadt § Ifsg 9iffe) &1 $IA dUA
ST T | 39 UBR, 37 UGRUME & WF €U F UdT Iaddl § b T 3R TIHNd &1 SuAnT Us
fazaatg SfamuRieh ok SaftremRieht sifiiemHe & U o foa1 ST adbdl § | 37, T W&araiar fsdd
R it § U WYoHa AfE & YAH R Tdenr yfewifds uferldt Sfar) & R@aw e
fazagfig Sivfy gew & U o ITaNT by ST I § |

sl R amr

TR HeA A7 A S G IRt A0 H ¥ e 7, S g wR T Uit o g
FOHT Y HA P NI B YR R Ad g | N 3R IS TeeE gfaaat 39 eHE & TR S
frifad wea A syt wifad gt € | = & S e # R ufeRly ok Safesor i § |
SAl- RGRTE U] dF B AUgdh WU b1 BT ega+, WUt ieRiY &1 fasfia e & fag
FHTI-TSE IR & § Aeg S | 39 oy &, I & Teayul YfeT Ay are ufderas dRe!
DI UM PI T g 3R I T I /0N HT qui fHAT T I@TE | 39D Slrar, WU gfery, g
ey W 3R FAaf-a=01 Qffid Udh Thigd DI, Sd & Fogd Hai- I & y&uT & oy
SUY BT |

FA F TR JATH A7 A SGE1 BT YfABT BT 31%F: FocSgel Th HgAYUl 30RI RS 8, Sl
FA P U R TwRf F IufaR & ERA AP I8 | FocSge @t ifiaafad srparg gHTdt ofi=
3! sifyafad &1 FEfa Fxdt 8, o T%d YHAU & AU SMaxgd § | UHSHRT &Y U Albense
FocSge1 SqURTd! Id B! T3, oI HH ISdHdT, STARITAT &1 8T+ 3R bdl & Sfaside-T=id Fam IR
Tged favamE enfe ueffd fru | gudt ok, & & tiel WR AT T SIM W R IARad! 3R
FO-UET IANRGdl 7 ATSHEH H FocSgel & @ ®I 31T ®Rd U Ay woiRay e defor
feamu)
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e fgfemr ade &1 sifir@enm: o sy fifew ade &) wwandt I semt fvar man, < i emaeH
TTIEg & oY AT TSISH & o HITST & of YHIAd RIS quel! & o afyd o7 | &meH
U1y SR FIRT &1 U6 Hedqul U § SR INoHDH! § AT & HH B drd TogH Hedquf
O R § | 39 adF & AL B TG A & T &) RUIER S (GIguy 3R SSiuwa) &I a8fd &
T R IU-ga faar T 3R faftd S Adl & Y gAaw grem ® fAeia tweiRh # 3@t
Sifyeafaa & forg <xar T | AR At & v favess siftaafad 3t 1 3R g RUldR S+t & e
YO P I S fAR® & = urn a1 | 39 9 fafafy & oy Sffat §f 9w i
IS B3 o 7Y 37 URtaror foba STQeT 3R SHIIg $ehT SUaT GRUTST yonferdt st St # faww wiéti
I oo B b oy fopar S wepar § |

Fd & yg | ufaueht Fmuret F e oiv sifiraem: 777 fawder fafafy & Sufyd gemsha
IR - Hal B (GBS daah, Joiell, YRavd MR §-dhd) & Hd Udhe ¥ faafia fey 1 |
e Sharupaft (7 SaTy) 3R 1 Fadk) o 777 fufa & dgd tweiht fawra & ere - & forg uran man |
2 Sfial &1 Sig IafE 3R o fafdat grRY siftyeeror farar s |

ST gHISiia 9+

Sftary Sifieafed # gafRies URad BRI arell uafeRuig vfdee-=1ierd Ui foharafey 1
e {5 AT | FFrESIHlTY SETSe] B Hisd UuIel &7 IUANT R gU faftm urg oA ufded
fufaat & yarm=men 7 fasfyd Wl Afsa & o @t 718 | 78 siadie far man fas @4t cu 3R zn
Ufdaal 1 HegH Sgarad JaHd Igg! B Wen (QRAHRRE & ufd ufasia uforie) &1 faftr sifteafaa
D! ST 8 | T SMRAPRS TATA(SRINTT IATG) BT URI&01 a1 T, Ot g &1 T fos sifafkad
Cu (3X, T gfg &t fRURY 1X & Tmier )& famRia HIR®eT 3 HTw) it sReNy 3w fHu
et o7 STEeIT ufadia o S (7 2) SR g 3 18 | URMYS Sieu afa faeor 7 +f
P MY BT STANT HRb JHUM & IAR [ RR AHTIYT TR B STAGR! UGH b1 | g6 I8 o g
% & AEy 9gad zn 2X) HIREGET B AT TU I R & Ul 1w Yag=ie S § |
SRINTY P Hag-=iterar foranfafy iR Aefa u=mEd gyHn, st Frargeimi7a a=y] siftafad &
qgafed A g FUSH &Rl 8, F1 IdqH | Seqa frar s eT e |
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A 2: &1g g7 glaga & ded AT FIaESIHITY BT SIAvESIy SR IhY-07q g0
R E 76T I5T HH BINIBIT SIANTHSNT THRIHE & el SHARTT Cu & Tod THTH THRIHB
RNTT BT FTEITH R ST SeTfvges Ifd &1 Gdd 8 |

TS TodiTes ¥ o g 9 & oy U # T (7 i e, ges
fayfarmer & wgam )| digdls Rien & fO9aR Frfed & o1 A6 &1 & ¥ 3@d gU YRd J &d
T T TARTRITE TFATO H ARTA-THTET 3R MU U I AR g arelt e Usfa fAsia &
¥ T, T U1 WA Frpsur Reieid [3bRid w37 31 g ft, SR 7eh fbe a1 siftede! oy
TR AZeIoH) HI T @ areh JHwst ¥ 79 9 | A it & urgsy snenia g &1 IuEnT 9
TH AdIF AT THTd S s yur giad sifidfeud SiR AM@idhd &1 718 | Diel U SITT (5hY0 &
T UHTRA AF®! (R AScio a1 fdhe-3meiRd qie! &1 TN HRb) B ga-l H, 74 Weldid =
fe=ror urem, g iR Uit (. 3) gRT Uierur & BaEwed 98k SUST SR e T[UIaT UaH
| & SR HIS (WIEChhd ey 1 3R Mscity) URitsR vafid ok SrIwhita fhd M iR a1 o
SHe® (MH734122.1 3R MH745035.1) GRT 3FIHAGA 3R UHIRIG fby 70 | I8 fazawor yRd
JUHGTEIY ¥ )7 AFIHI9T IUNG JSK1 & T Ugdl 3fUges fieRg &1 faarur a1 § 3R 39 @R
TgaM T Hig T & = SuNel § A DT § |
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Porcelain  Liquid N RE + oreelain 1
é RE cut Ligated —_can .qumd A

EcoRI HindIll EcoRI Hindlll

DNA

= - = ~ =

} 21226
- 5060

42680=
3530=
2027 —
1904 =
1584 =
1375
947 m—
831 ==

1- uncu

2- EcoR

1- MW ladder
2-NTC (COl)
3-COl
4-NTC (ITS)
5-1TS

6- NTC (COl)
7- COl

8- NTC (ITS)
9-ITS

564 =

(A) (B) (€)

a7 3: G5 SIT-1T &1 JUiardr &7 309 gl (T) T di-1 18T TIcidpicr §715 el TIgclor gRT
EcoR! 3R Hindlll TS84 (T3 BT FUFNT HF GIed SIe7T & 7970 gra/ (&) [HaEd Sie7e &7
Fe7d ZEfaT G | (&) Geifa Ie-ee [ (@) & ary @asrg s srddiea w7 srgemal @1
AR gael7 |

6.2 IRAf® fagm= faenea &Y srgaem nfafaftrat

31 . Rt 3rraTa

sl & uipsH-Sraviid qgqul § g Afepfd fefyd ufadifar: aarue e &g
R (1,2) B, R TpeH T 35S & FU H 3R Brafold a1 d FU F 7Y, H0-3da D
SV (Fet 4) & forg T=af¥d fosan man | wrafoia &1 1 H ThbsA & 2,7 Ual W ufawiafud fasar i,
T 3,6-TRUARIBUEABT ST &I 2 § feeiid fasar man | 37 el & qurl sawi 3R
THg-fR I Ui &1 Sieqae I AT dTg wfhRia fadfad ufadita @udium) & aer
STHSR! UTe 3 & foE faqqd U 3 fosan 71 | Ui Sl SiaRTa (AEST), 0.17 eV (1) 3R 0.15 eV
(2) & T qaR 7 urn man shfer AuSius Imial & e eed § 1 39 Sl SRR &Y Brei-d YTl
Ioie SATS (SNTsal) SUSRUN & HA U CITSITh Il U™l T | Hgdyul 91 98 § [
AR R RO 3y 71U dedine Iqueie & faudla, Ausiuw TuiHf o uged aR et 1,2 smenfkd
JUSON H, i S Mqug & fol, it fhar a1 | 9% 3famdl, 1: 7 (w / w) U d
Uicifanemrateld (didid) & 91 1, 2 & Yl § 465 TIUH R Ue URTCE o &1 faaidh bl
T | Ol & WY 1,2 & e E siiuasel uihd IRd & U | 465 TUH W TS 6 dggd-Heliad
s 7 B O b ufeie ver-difR & ary el dRe @ Ad @it § | 39 o | ug uefkia fhar
T % ufsrei-srafend qgqu (1,2), URadl dgga-Tif, oid didies & i fasan orar 8 o sreifa
AuE M Iquoie iR = URawiad Iqaoie & T H Iudsy PR S |
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74

fwe 3aRpd S@RNYUT BODIPy TAU-A 3R S9& AL-Gek: 1,357-cceria (uAsa iR
UTRATEE) WaqUTiid BODIPy = & U JEI¥ IRAWUl &1 Ul &1 718 § | URWRSE BODIPy (~500
nm) B AT H 1,2F SHGNHUN (~700 nm TH) 3R I&SH (~740 nm TH) H 200 nm I SHfAF F FOR
FAIHIAG AU BT faaien fosar man | Sielig Aregd § q:31a8qor fafy gRT 1,2 & A90-9 dOR
foram T SR Sra=iyuT, Ieoi, it Sitad IHY, STaey 3R THsuH Al &1 sifiyangfied faar S
® | 39 3@ A UIgE NG & HIegH § BODIPy & W1 ¥ Yol fAAT0r 7 Udhe fwan | 59 Sieman gy
BODIPy &1 IUINT HRd gU Uhdh RIS IqURT BT &I b1 T/T | 37 &0 | Ig Uil 1 b
-GS ST Y Toheh HTRAST BT IcTe B gl

Single step 1,3,5,7-tetrastyryl synthesis of BODIPY 660 720 780 840

Photophysics of near Infra red emitting BODIPy and their aggregates Wavelength/nm
faz s

T iR Wi wfonfie ffem qgauas & fRufa gumead): wa ufawifia 38ifem (12 7) SR
TAfeH- 3T YUl &I ARG fhaT T | Hs W RBIUSG dh-1d! B ITANT 3D YHTRI-
ifaera 3R fagga-ymafAd ol &1 fafgd HRA SR ST rea A o o fova T | ag e=itan
% 3 UrSF qgAT AT SR o Ul H THER UERid dXd § | S8 4 $3 Ui qgaui
¥ fawme R sremm snfoas sAfchT o vt & o fazaw=ia o od § |

S1. Wes uifed

$SI9 AU Bt C-N 1 A gfafeparafl # S cu I8R® & Feria fag ok foranfafi:

e Ired § Cul / Tl SARS HuTelt &7 ITANT R WA RIS S & 1Y $8Id SqU & C-N

B G BT U TA AR arTd THI TieiswTa [asRad foan orar 8 (R 6) | et -RITFiaRol 3SR

o1 srufRufa & ufafsamt Feafed &) 7€ ok gg ufafsear ufkfufadt & st 7egw Iy Al &
36
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-WAHd IATG! DI IT [HAT | TS HY:FR HRAET, A TG, SERD T Heril BT FHT URoT
F BRU T8 Ugld 98 TAM R UHH $ T 38 T IuYHd s | "Wela” Cu -IIRT TH-Ther
gfaforar &t frarfafd &t Sie TTfas 3fR FTeeeHa 3reaql &1 IUTNT HRb & ol g, S Ufaferar &
Heqaqul doad Ugqgell B Uebe dRd § | Tios TN B U 49l 3 Pree e (SuHegsh) d
frymfea ufaferar @+ Seftg » cu -IART W-her vfafrar & aR 71 R 9 i | FmgezHa
e A ufafrar § U & YA & g dRe » Told " TR R 1 99 fBar | U, giRg e
YT IRYWR fobdT & H1egd ¥ fRfTsfed Sie &t sfcquabiicin RUfd &1 fRR evep, JYdd: dd-oid &
SRTTSS & T ¥, X R0 BT YR FHRT § 3R U UHR Cu-TfHY & U marSeiom & SHiaiiar
IHe B AU Gad FHoll I HH H | Hee ol o, O vfafear & R- diva o & w9 &
i frar ST g |

“On Water"

L v'35 examples
L v'Up to 99% yield
( v'Broad substrate scope

v

TS Stabilization ‘r ( r
&

via H-bonds

Interactions

¥
(—
o i
NN
S5

a7 6: g gregy o H-v7 BT g/

ST 3ffa=m=T ®ra

e Uaead § Ufded agad Tfasl 7/ A= &1 siegas : goR &1 AUt § wded &1
HRU IHCAHIGd fman ST § 3R YiPpd  Ufaed & Ihadigde guds foar T § | Sadifasta
TH-1h! BT TN FHRd gU UfaeA & I Sga I ThA B AT HI TR | |

TR fEquamht nfafaftr-gea 7di= sftar) & faenm iR ugam™: 8% e SXiege & WgaiT § AR
Ul @ gfaeT Thadded [aeRid ot s 8 | Hag 3R 3% SUTRI &3 & fafiid I & T+ 300
SHaTy] faisTent 1 TehTd 3T TR @ | AT 50 IUNS] BT I YR TN HRATS G 71 gt §, o
IR IJunel & 7wl Bt SRR fafafd &1 sraee fear mar g |

ST fo e
o-RIgEda R 39 uitaie IaRadl Wehua & favs FarssiFiw ¥ersd aebegdd
T PRIgS Pt HeH-! Tl ST quudtdor : WAdse §9H ard WAl & Haad, T 3R
g ¥ fafi T gPR & UIEH Wi I AU §1d &, forg Aidiss! & w0 H Sl oidl & | SHsl
giifRufae o fafkiy shwefta nfafaftt @1 we fawga 9uft & wry duifad wiefas dife! &1 9gd 949G
i U7 A1 § | T T SR, SR g 1Y, oiFg SiR 0y onfe,  fafi Sia wfsew @it @t
JTe R § o fafte sfwefi or o ot § |

Tg T4 ¢ & o2 et Qaret gl # Telbe-gopd UleiaeRgs (@Ed) e & | I7b ®H
TUAP UR aTel SNferTanIg S e, St SIaEhd, Sa-EeRu §, s Wl a1 UeH &d § | 34
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Jarciy Tl H I Nwor g 3R AARARI, Fdheamdt, wiueRieR, fawmoeRid, qafariedR,
eI, sifrfferRERI, siaifead, s snfe o gia €, st 3% siwel o, sitwef
3R afwefrr vrameT ArRht SEREl & o Iugad S € | 39 ISy & iy, 9t shudig uidiaRIss
faferen SR Ueie & iU Ueh $Ra dobfedss e & U H iR W Iqg I0N & yaed o Iuanft g
IJFa g |

® @ w (1 T

7 7. A vage " SH-uad) B HHe TR (@F-5) SR SHFURIT (T-3) FA30P, A53T, E35K,
E46K 3R E57K @ CIfm=rT 3aagiv aigsasid) (&5vs) [iq

Tgl, g9 Ut ) uifhaRIed e o1 vexH frar § | wifdes A & forg e uikanie
Iquikafdal Aaret o-Refaa & T & g3 a1 & I77eT ¥ Tehe-gHhd UdkamRzs FHysmitia
forar mar iR 3@ uirErTSGEd Tfafafer &1 geuie fear mn | o ¥ered & we wadh
e & ufteraesae1d 1o @t o & e, uriudfed T (@ e st s S e |
Tt igar-FaRk e F o- R IetH &1 H1w! gr fhar g |

RO o-Rigfaa Y@ Yag A & fRas Tehegad UidiieRgs & fafeaa emmar of
TR HRA | |

PIRSUE R

FAFeH IS & BT U4 YUIIS T WU &A1Y FAeH 59 TAd! BT Taer: af 1926-1927
o FHaFeH %4 D! (@IUES)) & T & 918 ¥ FHared faud @gdh & aRead 3 1R gfaat
Ux1 3f | 3fde T7 3 3t 3idd UHTARICH, §g dfud Ud SpaR Sffaifad 1952 adl #, Syt &l
IS & ¥ UTqd A BT Seasi- dRiDT AT fbdl, S HgUHmS! &b Sffec-Sipla Ga-T o
FHacH MY Yoy & U d H dxar g, O F1a 1iyd SR Tt sk agRid AT
RO &1 & fha1 ST ] | 39 a2 &) $YUbhe! &I Yo THR S JH1 T | 59 Srav[e, et smeft
I ¥, HYUBS! A, FHad JHIGAT 9 3R YRT @HI IRATaD 3R G- &) JHMIAY 3T I8
T gt & HRUT, GRUMEH ARSATAS 3R HGaTIdS FHaT afgd, Hifde! 2mar & faft= asf o
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VAT Y UM U ¥ YU R 3R Wio H U1 RIF &1 foram 8 | a8 Uy quife g Sy,
FareH Tifd & e U SR E¥HIv Juaqy FrIar g |

39 1 B 4ol 380 R B 3R 34 digH &) aurunsh o1 Taihu fIhmRia & g,
7y guifes § Pared fHa & Jaud SR BT w0 R RRIET giiexu & g by fom s9&
uReer & T Te 7€ fem-Fsadr Rafia w1 81 (E9ETTEor, g0 & raelieieas & grarsgee
BF T4% 915 & T4 &)

1. s &. uifera

Sfaw frfs siadtsl & A1y AeTaidige (SISRATSAHIS TH-3Ta158) 3t IR frar: Biamifafis
TH HIRAHT T HIRABT DT (I, BT At B TR 3R Ubrat o7 ifHa 3iT | | fafta Sig-r,
3T 3R AeEIdEe BrEplfiiue e THg & HIeaH I SIS el & Iy WRIw forar avd € |
BibergfSam s (@) 3R BRWTHIHE (%) & THE BREIAUS 8, S Sifdd Ssital # urg o
g | URf ol O < el fifis © off T gk I dad S A siufer 4 ey &
TRAYTEAATZA-TH-HTRIZS (ETTHTSM) Td-dif-ers (HId; ad /i, ST Sdre 3M1fE) & e & R
3fid & ANy gRT IdNfed Th WIHGd: Squ- SHidlee § | 3o sffenfars faf s &l & 9y
AuATsH BT AT WA W Ufded THId TsSar § SR Yo et furdt @g-arfes Am) & G&fia § |
I T H, Sellg 3fady # SiAUS-agdd 3R TRU-YdeRid TR-3 WaeRadt dob-ie,
BCRISTIAT WYfad HUAHR! AT G IATGA (TTSI-ATTHT o) BT START Hap, YRR ok s faftrs
T Ggg & 1Y CIeHUs] &) IRER forar &t offd &1 718 § | ufkoms gxifd § 6 Shemwsh, ol oik i
T TYEI & 91y favess ufafear uelRia st 8 dumush o1 Burdsd: maRe sifaie S
((CH3),N*) Bt gamT & SRE (CH5) HoNY) & At srufer & Try sifdres vaarar § wfaftrar #Rar g |
YT T, T9 SgR ash f[aUGd WagRD Ul BT IUANT HRh cregast faars o fiftrs emmesit wa ymi
¥ faametod Hiw dufie Waed &1 3eqa fhar a1 § | Aamaes & Waed  ((CHs) HsNY)
foageta @i & duaueh &t TR Igs ughy exifdt § | sufen, duausht &t Iufufa 37 fafte
JRYCS B - RIS fAggd &F B THIfdd HR Tabelt o, S eHESH-quafed oifadw
UHdl & o Ayl 8 avd g, S SHEfesd ufded & ded SIfRIwT 3 faffaee SR e firfa o
DI BCId (STHIG) | (@, 37T 3R & T HIST, QBT 3 GB7=T AGIA%E (33777 THF] STHR] Gag
& G FEIIT )

T SATARM UG YT ST & TAdo et H Sel W1 3R IUT: 3H-{F3eig IRER foban & HRon
-] ST & YUTd | & B! THiSd HRd g AR STerioH Ud §1d § | T8 Hadidh fbar T g &
TS T (THTS 6T FIGaR H3 STeriioi IRd ddb 8¢ Tobdl 8) 3Tl & 1A% Td R R axdi g |
BTalD, WICRDIUS dh-1h! B g1 B Y A STadie &1 &3 TN fARvarsi & yse fearg | 39
e & o1 Sl Bt faygd STadieq /d Ixamell & wueE & forg, it emaw o9l & 1Y, (O,
Li*,Cs* Mg?*, Ca® +, S©* +, Ba® +, AI**, La®*, Gd® + 3R Dy**) 8 I Wae R IfUe fafy HT ITanT vl
BT YT 3T &1 WeeH TR Serdio Ad 0-H &1 i far | | 98 I § & g fave deiie
fopaft oft Toio uepy SR Aisd FAvRar A gepd © | uRumm exifd § % Sa TRed R sma=-uHmd &t At
TG U 3T & AN I R R A § | &1 JHM S T aTal AT & o SR Sarordd
T s THTG STaar § | R Y, I 3Maw O aTd UTg o & siadio Rd H Sfaftie
DHHIR BIZSIo SMEfId STt (~ 3630 ) BT At TG fIBRIT el & 1 aRkomy Tobd <d &
J 1A TG T YT 3T & Srdior A H 39 UHR & o/ P 3GH YHId: Ugal serdior WRa o
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A & JHUR  TH O BT U § | (@F 0T AR o T FISq AR S g I 3T
FHIT SR G5 & T GedIT &)

&I, R dig 1a iR 0. SR, &t gR
AT fANET TATHIIR: UITH TITHSR W RS B PEHD s 3R UH & WRads
3 o Ub Heayut HfPeT AuTaT 8, Tfe tiei it &t Gde=iiadn 3T &1 go § 9gd e 2 |
IR dR R, Ffewd W 1D -NMR WdeH Had e Jia R 3w g o Hgayut
WIS Uraall b1 JUTH HRIT 5 | gTetifas, siafifga Wfid 'H-NMR Imafe gfa 9oft (~ 10 ppm)
H Ag SRR TR FU 9§ sifdq@d 'H-"H Sifexr g, ol fates & St a1eT 307 $Rd ¢
IS i SR e G BT T 99 <A1 § | 59 He, B (PR A & fog, Frfagm=
TSR (IS I TTUASR) ARl &1 TerT foran S wadn 8 | afds Agagut sife=r g &t STHaR
B TANHI USdT § | 3TB! o8 q S0Y-NUHarRTes-S13eusl, iR Sit- TS 3RU-fuarg giues -
AeNdiegarg warm & e Bt oRevd TS | gl SuaiiugaEfiuas-Slesust qyeE faveT §
Heqayul dd-2oft aifew Qe B SR B 4o &) AU Tar T ® | GERI, 3R of-THS3RUB-
frogargivas -Aeiiiugars ufafem Gty s st & Sifew g A Jead HI R AA | |

e Y TIURSR Ugfadl & Sgudi dad o1e Aush de & A 78 € afcs T tea
RIR TN (R -THTHTITHIE-TIUHagH’) H ol Taugagdl Wael (DI 3Husl & - Tauaagdt
3R W & °N- TIugagHr) & e g & oy seram a1 § | 78 Ui TRAT TR | <dl-
T TRER fepamaii & Htex &1 i UaH HRal 8 3IR aaT SFAU HRIGH | Th JHTIA SFSRINT
g g |

$P AATAT, Aeradrge Ufdael & g sigea fAfeT THuHSR & ST &1 W srawur fosan
T ] | s I A THIHeiR (Y RRT IqaeiA gR1 30 Y gia (aasHives)) safky o.3wd o
3{Tafdep =R0T gfG GRT UIRdes  Sa(TEUHTTasEems) W 3=-[aue TTUHSIR WaeT YT &4
¥ foIu Ut 9gd & STl debie T1fad g8 &; THUHITdesaiRe JHfagH- URdas &1 gHT HRdl §,
R S U &1 Y5 gid WaeT [THRId 511 ¢ | $TS Bagawy, Tg dicd My $i fae St
et wrerelt @ Fuem # Fam ST 8, REd uce @) Figdl Bt @us 407 gt € e
fugarsivas Waer #, AT Jiedl & Jucd! & Gdbdl B URdas  gRT e a1 o Jhar & | quT,
THUidiTgeEems - Nuaasdiuas ael que/Sal Sikie & o 9gd Gdeid ¢ ok SR&
3R & A § ST FsaTe Y A 7 | 39 YEYA A Tl HHIC YABIeTT Jual (TS!-
TURTEsEeRe - fugarsdiuas) & i H7 &1 U JUR WRaifad f&ar a1 g, st 3= faves
F Y A Y I TIUHIR WaeT U S H el §91a1 § | 3 aioFT & Iy gRomdt gur
Aereiarse A, ¥Ee 9k TR sifad W wifad fbT U §, iR 39 dier # Sy &1 SUan
PR aTOITIE TRl | IR ddh-id! w0 ¥ uRUead Myddaist Haflid ¥u 9 ITanT & arg gt
ST |

S1. g1 ued

py-forgeeiia MAA gefer & SrouafRya-A- wiva sravquT a% Iquiad= Ufva It Jshaur: py-
foredd Sifigpa ¥ Faftd T smsaidl  SroqafRyd-3- Hifd S/axyT I WeUIg AHHU Bt SIid R &
g, 377 Uas RRA1 &1 9gM ardl Jua IRy Iquiad=i &1 e faan | fafed Euies &t 5 df
fufa o Iafads w3 gersidl py-fheda # fRRA & Ferar § | I&U Yha0 1 dFad 3fae® &
U AHAU & T & Y, g0 a7 =g gefer iR 39 IaRad! gafiH-Ta419R, gafe-
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THB0SMR 3R BfeM-TH413R-THB0IR W fdwfa fafma anfiaews nfde (SIRSTAS) &7 3SR fawan
| gUR 3709 ¥ T Iad & b fafed Tuiet &1 5 ff fRUfA A Ser F Arg 3RH-T0413MR 3R g_feH-
TH413R-TI80R HT IUNRTd Y& fRRAT &I 9gIdl 8, Safdh gofeH-8&yc! 3R gofe-TH803R
IRTITEH 6d B | R -TH4131R 3R F2fe-TH413MR-THS03MR B RRAT, Arg 3AINE GRT ST
TR Ui 4@an & Ared A fafgd Suie-! & iR iR 39w & [ Rid o3 < ok g Aokt @1
BIZGIoH ST 3R T IRERfEaTs & SR UefRid & ordt 8 | 3 RER fHard & Suie-l &
9 & FORAT IT- Rl § 3R T Ca’* TG Sole B aRg D Tgd S & | T ST 3R 3MidRep-
FUIH RER THATE SHAafUd-T- SHitd TeUd YHHU & e SR § | $9% SiamaT, g galer--
THBOIMR 3R FRRM--TH413R-THBOAMR  WIeH &I ifffead iR Y e ok wueiny-tiusts,
THUTASISME-SI3iIuts, Tt yam=r yaivf, W, ammm-Mik @€t ok gwardi srame auiffa
(TSI BT IUTNT B §U AU fHaT 3R SRSTHS! SIHR I U IR Ft ga1 $1 | Ca®*
DI sufufa & gR-gdt At Waer gafera WReT & SNl g5, 208 SR 222 THTH R AGRIHAD
ddgqaar femnd 8, Jefer 83fe-Td 80 3R 200 THEH R I=fd® Hed fa=U0 &1 Tdbd <l g
THRIAS Srdgaadt UaRid Bl 8 | T Haale ARsuTS! SR I T Romdl & o=y § | g6
1 WA off sl o1 i foram, St 8RfeM-wt & fow seit & &) que iR 3RfeH -TH803R &
fore et &1 v qud guifar 8 iR fg SaRadf Refem -Ta419R-Ta803R & faw #1F et 8t gifdr,
Sifh B3 Ufaforarsi & Tod & A1eH J Ca?* ST JUd! &I Ugd I UG B Arg & ITY BT SART
Ca?* SYdT &I YAl § | T&! HRUI R [ U8, Fal py-fhgedia S &1 Jgadl 3= RRAT & Y &7 &
fore g ST SRITdT © | 39 YR I8 31609 fuafyd ¥ Shitid aqyr 3R 39 fudta ¥ Wehaor o
TS Heayul RER forarstt & sfifReiia & & Aeg axarg |

TP 3ATE SHa1y] py- fredta wd wu-firveeta A uixd-fafaféy Squivads grt sromafeua & wita
HepHor: Hiferafag & T omer: B SRz ey UidH arafiie RR 814 § 3R te g &
R ShaeTd § HiNlg 81d 8 | 3 T 3fAF-A8 H >400 mg / ml FE-IdT & 1Y o faoid gid § | 3 Sgd
3R TferesT oA URERM Uy WReFT §91d 8, S 3 - A9 1 difdd Suaded Jadbie UGH HRd
g | 3% IR, T frediy T ¥ oRd § SR IY-Uefda Afqarfde &1 sRU s § | Mfdarse &
URYE &1 THH & o, 31 shiary] § Ue IHed Sifi=-a-d Ui TH-fheeaia & Iquikafdd &
HT TR 7, SR 9gga R mifaariec & a1 ¥ I3 wH-fhwedia e @) s fearfafy o
g & T, was &Y Ra5 (TH-fohgedd -W45R) 3R K34 & D34 3R S77 & D77 (WH-fhyqedta
K34D-S77D) ¥ Iquiafda farar mar |

faqa fazauwr & wreny | Sial® U A sraafRud geferd &1 sifiaeue : sl smaR W
e iR fafame &l § Ui dd § | T8 el & e, 39 wrafdd SiaRil § 39 Siavd i@
B TS BT AU 3R T 916 I DHIRB I HRATS & T STD! 3AT BT F1T @ DI TaRAHAT
At B 1 ol fown dwdi sawursht &1 g1 e SifaRed @y § wife oia guet ufar #
STaREHdT JHTE 81 9Tl 8, A 39 RE B A Rid raquTsll & HIRBIg o F it J Ffipd fear
ST &l § 3R AW far o Tohdl & | URMAS S & TW-gefed &1 faafeye fages WRe= &1 gar
Tl 8, Safe T IR & ca?* 95 81 &1 PIs fage Tt urgd g3 & | 78 3nft ao Wy Tt
2 & aredt ifeuy faqa e fid oa € a1 <t wy-fage & oRar 8 | i Al §, THTY-THTY
3R S 3 SIHHG GRI THSI DI UgdH I I 500 3Meeiul & kel &3 & 0= H Heg
forerh |
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6.3 T faermera &) =y nfafafir:

. TH.CH.IYATIA
Ted I It & Tfew e W Ui “RIRTE-[IE] YHT &1 U 741 IR YA < aTa U
MY-UF WA 3 T 53T ThaH 3iTh I (11ord) | Uh1iRid fhar S3eT g |

Stefepte T AyaAfes & ueH & forw gafmagd Iuat gawr @, wq AfdeT, AETHem &
TEdIT A) W U Ny-TF WbR fpar e |

PRSI R KT

gfgarsa fip-wiM R quife vRgfadl & 1Y gy SMayg! & IREg &1 ufthar & fe
Tgad =0 9, 3Fice! AR Ta ATRia fayfasmer, g & 91y SHAthers Afdmed Ugqsil &1 e
forar o SiR Wfarere & wrdie Feffd fFg e |

ot Tgl & aRurdie! ufafst & ol TR (3RUIT Hisd & 1Y) R Iy TRearst & Qg
faad et S W (3o Teuds & 1Y) H1 fPUMIRE S |

SI. WRTAT WRPR

yadty Retha sgg@ @t wifldfa : vt Reha 9898, PW_ {n, k), TF T5aqUl THHTE I9¥ ¢,
foroe! wifufa ot ave & Iue & 16T oMl § | 59 Vet Relhd & 9858 PW_ {n, k} BT ST H= Bt
PRV IR}WE | 39 T HA & g, g1 fgsmandt RS0 &t aREHe=1 ad §: (1) 80 PlafecH UDR,
URAY EReUdl UDR, IS AlSd, XMAWl SiHY, TATd Juft SN &1 fadidhd dHRd §U PW_{n, k}
TP 3} QiU &1 3regE Fxd § | (2) 89 <) vadle Retha sguxal & o9 & ufafEt @t quy @1
AT HRA 8, 3R 3T YA & YAEY UHR T IRGAT B &1 YN B § | (@ Rrear T (e
e} mar ) & ary GgaT w1

HTd ERTAT : G_1 3R G_2 &1 W, Wihy, RRawma dicha ot 99 & Jaifda g Iqg! o SO (2k + 1)
3R SO (2k) & Y B <, STET k, 2 T I s I JHM ¢ Mfh G_1 SN G2 AN Th G UPR & G |
G.1/P.1¥G.2/P.2 S&lP_1 3R p_2 3Mfiway Waferasd IUTHg g, ufafal & Juifad i &)
Ihd 87 g0 H, U ufafest & Turfad ofel & ufkeed & forg, g0 w1 G / P &t guidal & da &
gfafes &1 3rema" B I §, ST G, SO (2k + 1) AT SO (k) F FU A E, (k 2 P SRIR T I HTAH BT
TS QU ©) | SHR U IR B1H &1 A G / P & JeuHolddl SIoRTOrd @) SfaRTeIRGT BT S
A B AN N R | (@ THE TG (GITR- TN 5HTS. HASTGHTS. Birebra)) & Tl Ggad Br) |

ARG & IR T TG! P TUHT HRA HI VA fobar ST I8T € S T 9d ¥ oS gu Ml
S O, Ot 99, (FIBTHT- 710 578 Bicrepran Sk g Riewr Meed} (eew, e mar ) & ary
Tgad &1 |

o GAD & JAYATA UHR BT LT, UM BT U JRIMNT 3R IAeYul 8 § | g1
gRE T Agdr fRigid # fafirs ae-ie! &1 3ieqaa R I8 8, 1Y g SIS &1 31eaa & &) o= o
TSI THGAAAT YHR B! o= JARTT Tafa7 (x V) AR FRT A 4 (X, v) (FAS: Gad 3R 3R1d &),
St X IR Y i qufdai § | @ &7 A, (srr-aie gag) & ary ggaT s
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6.4 Hifaaia fagm &t sy wfafaftray

S1. 3ftar urTad

fowaria 4 wdf g & HiaR T D1S T &1 IUANT b Sal WAl H JHIG AMHD! BT 3T
AT BT S URGA foba1 T § | g UrT ol & o uRasferd Wa: -gRid faua $ik o9 &t
ARG W fIaror & w0 & afRuTiord far o gaar € | ST 9Rur §, gRenford favdt $iR gl &1
JANT faIR - frdhgs o v siad Ao & iR St & Jgor YT 3R ¥ GURT &1 uRaber
PR & e fraT ST 8 | 39 YR W et YR, Th WIURUN IR UTd FeRT & wr, T siraed goft o
USRI TfD! & I ST ST & ST $T U I [9av0 Iuaqy B & ¢ Urm Sfre g
(e I (SEHTT HRG, 15719, TGV B4 3N TG G (@1 [ag1agners, @) & TeaiT & |

ST YR TS F 100 < 2 ¥ 122 96 BI Yt T @ IToiA Bt Ulhal &I Hafyd Y J Sffar
T 8 | I8 URdTd Hew@yul § difes IgE- yumel B et & AUn & mrenm @ 3u fd W acdt
UgdM $HRA &1 JHTEHT Udhe gl § | i S T T Ioid &1 S afgniet ulediar ufasem &1 ang
FHA aTd ATETR THIDHRU P g FRap AT a3 o AT ¥ Wy U ¥ 60 - Ao WRER fohar
faHg gRT &1 S B | & Derg @) uRum afieafad w® 8, IR T SHRG TEE @1 YR b
AT HIs STHH T & | I8 U T g o ofd U &3 & WY @ ol ST, JHAT o Soi
TUTEHT St J1 B S§d BH § | (@clT TIHeIT & Tl Iac] farsiar & TegiT &)/

g T & fFmfor & ufaufvey srawurelt @t yfter R o1 yfo=iia § | wifad Tafdeargst
DI UgaH IR H I@IEIT WA BTRIA B T8 & SN gall Axa1 BT UG IR Tball § | (Felve &I
& 1 IFel fersiar & GegiT @)/

ST, Tiftar I

sferamasdl & Ty Siftd ayE-Iftal ) gty sifaaraswar &1 yaor: fig 9ud UEla Wiadd
(ARATSIR) Wagam T & A1y J fafi sifaarae! (Teh) & w1y sfefardd @Hud) Si®l Ayg-afidal &
Ufag T BT Sere foran T | Safies SIftd T iR Ut Uy Si o7 IuanT faan ra, R (R 8) In
& TH Chs B caIaR "RH g Juds" FaR g mar | Tudh uferieds 3 a1l 9adig &7 (T9) & Juffa
3R SUFRUTT F T1 ATIHE & &1 Ul 1 fG@M™T | T~ 35 KR U (H = 0 T H) &1 SR In tfaares
Topyur ¥ Yeftd § Safes gORT urd (T = 2.9 K) Iriier 9Ra sifderass siadtel & Terdur I Tefird gt
Tohal € | 39P AT, TRITTSIR WaeT 3 U ATT% Juish AT =T fears, St 1 & a1 of i dudh
UfeRIY® B! HH PR 3R Yuch IRSRIAT & dgM & Y F3 RN § fanfed g3 § | s9r ufomy gxifd
g % sm-sc & ol qyg-IREl 9 Haa TR 4R &1 fY-uRTsh & uRafdd Hrdt € S fF Si-Nb
TR & forse vt | e T o, dfeh It ORd gl siferardear & 4 Squ St B
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A /Ig pressed

I+
V-
S 7
V+

—=—0KG —=—0.2kG 0.4kG : o 0kG o 0.2kG 0.4kG
= 06kG 1.0kG * 15kG

@'
o
o
o

41 o 1kG 1.5kG o 2.0kG
= 25kG 35kG = 5kG o 3.5kG
= 75kG = 10kG 21'10'

=
o
o

—_
o
w

Contact Resistance ()
o
=y

V(mV)

7 8: R &7 09 Sin*™* T¥ In GIRT & Ty §g 18 §9 () F71 3R R@rr 8 | a7 94c * 5g
g g & f3fie gaaia 851 5 Gudb giakiys 1 arHr = &) ewifar g ot si & safee 7 gty
ST FITT §T G TR GHH 3G V6T & | FTHE In-Si SfTYes & [yl va-& avul 3 &t
GUIATE 1 G0 Q7 T = 1.9 K 3N YT §a319 &7 7 gg fag T &1 HHTHR TacT 13367 & | Tdle
T Sfide & SR 319 3@ il Hisa & A7 &/

Ay, ﬁzﬁqmﬁawﬁmﬁmﬁﬂaﬁ?aﬁwm%mum
AU BT TIRIGRT: B BIEHdb THIR IToidh, I01 AR 3R IS Iqoi- WaeH H Tem
B & HRU D! AN 31w 3, dfh 9 quf FRRAT, TS qUIGH-&HdT, TRe IUHRUT AT 3R 3=
G UG PR § | SIS PRI SLSIUG ST sl U P aldl-Igl-arar (S1-T-31) Il &
YR W fAftfa fowar mar B | 59 sregma & fo sifterfeua ik fAftfa wmmht e ShiF-wefeia @iiE-
Frafena) snerla S-u-€ Inwlt & | yeifde o 3 Sw ufadifty paren afsr & Ty e
I (470 TLH) foamn | 39 Sralma, TTUTS! & 91y oiF-aiel o fHgor 8 ufeqaed &1 Hufor 525
TAUH TR ¢ 7T | SRiH-diaieid IR SHTURG siudsal &1 [T SuSHRo sanfffcdt &1 Ui axd
R foar T | ergdsl/digStenst: digagd / Tdist / SiiiA-sprafviie Siwase Tersns-uars ofe
IUBRYT A & NSS! I ST Bl Siii-prafviet P T I (470 TITH) 3R TS & A1y
TP URI@Iad (525 TAUH) GIH1 &1 [RIvarsil & a1 ST | $9d SHAmaT, 90 FHaRul & Suged
dieedl & Uh Had & U H 3gdlfcd [bal T | $9 UHR, SldH-FHIareid SUBRUN I Tha-IT o
T o ol 9ehar § |

ST USHTH I

Fra WA IR sffisaaie: 78 o1 wiAlfe SR siftigaeie Sl § sraua
¥ forE S1aA AHiegd, WHIH 3R THhd fohied SAHS & TATUT 3R TR0 IR A1eRa 7 | 39 Tfafafdy
¥ Ied, AT 3R GeMaT WIS IS are Fagor g &1 weRh faem orf wifaha |

(10,0) BT Aiegd &7 THTE CivReR A pared uRagd RTAATESd): R-graEgyr =
Hod fafy iR Wa:-Wd uRGa &1 SUANT BB n-i-n WA AT a1 HIe- A-iegd &7 gHTa
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TIRER HY Je-HUICT (10,0) BIET Acyd & THTT TR §RT SH1Rd a1 721 € | I8 umn 1
? 5 grR fEf ydtoar SiR Trem araE, SeR & Arerd ¥ mafies uikags dmr & dgd Soil-ufd
fanfea urT Waew § U A gadere URT & Teayul ®U § guifad exd & | 98 <@ T | &
(10,0) FTAATHEA & 4rT ufkag foranfafyy & forg uftfaifAe ok ds-g-ds Qo fonieR § | aromm o
3f 3R gR qeedl Pt yadr & uRad-, UfeRefid T1e & uRag sifiaes o Agaygul YfiesT AT 8
| YRT bd 985 U (10% B UfoRefad (10,0) HTASUwES B BRI fovan o1ar € | 39 UHR (10,0)
TG THSHeUAC! | gaaei-d R HPRdae e SUHRUN & gl &Hdl YaeHad g |

Fra- Alegd & UUTE Tifvey # gaaiy &9 yuTfad $ared uRas: U e &3 &t
IufRufa & gy U ¥ Hutfed Hra- A-icdd & THIT TifoReR & ITe 3R SaRur ificreseron &1
URea o T | e 85 & URUTHYERY U 83 fRITe ur w1 | 9eat 89 & 9 | gfg & 1Y,
€ ToEId B 1T § 3R Sidfardear s AHiedd & Ufde § uRkafdd fear o1 9dr g | 3afi
YIDIT & F SIHANT R HIa A-Icyd & SAde - 0N ! AR BT S bar 7 |

S1. goild disd

1) 20271, 203Pb ¥ FARIUTR SEQUTE : TE-FINH IIT-VUahUl Haqurh sragarstt &1 20271 3R
203Pb ¥ fNfeiRa frar man § 1 20271 #, 219 (12) GeRids &1 T UG /=20+ AU HT HFRUF |
203Pb T TP /=37/2+ AT JHIGHA! 8, et 31afg 3.3 (4) ns 8 1 203Pb B Z = 82 /a9 & urfaa
FHU-fFg o[ Ul O § | gHIGEE sraqurstt Bt Upfa @ gHeH & o offRflew 99 wisd
IR R 5l T § | Tha-HUT SHorisil BT ST HRb adT YTH ATNE B1 Safkme wReR forarsit
BT MIHAE =PHI0r T TaRumet & Wy FareHe e UeH SRl g |

2) 200TI 3R 201,202Pb ® SHTART IqHCH & JHEGYT: 57 (2) ns Bt AU & Y TH Se-HUMY
JATagdg qreX fAvH 31sdeT 20071 # RifUd far Srar 8 iR s9d! WR-THT 1! 9g1s St § |
200T! 3R 201,202Pb & U8 ¥ gof fhT 7T THTagal & Srufg o1 R fosar mar § ofik 200T & /= 5+
3R 7- gt & 52 (2) ns F AW 397 (17) ns 3R 7.0 (5) ns, 201Pb H 41/2 + TR & 52(2) ns 3R
202Pb T 16+ AT FH 93 (4) ns F TG Yoot Bt Fuffea fovar mon § | gomamal & famam fRuffya
fpu U § 3R 399 o7 U ¥ 13 / 2 IURAS W e & SR Iquoi- A § | 39 JHagdl & &
B SFTATT TshHUT <R IAeh 3T eh A0 F YeifAId Thdl-bUT AT & 1Y 33} ke ¥ At TNt ¢ |

3) SiR-fayfaeTe @R Fx § R IETI THT TGE! BT STINT HRb "153Eu | SNCYd Jguae" 3R
"183Ir § K JHIGTa" TR YA fordt T |

4) faltm Yo &R Sifdw ufce=rl &t Sarafehadr $iR / a1 TR &1 KA A & g ofdR-1Tg
TR &1 U= o T | S9H Ssiedaree WieH WEd! 3R SUgdd fSafend Al &1 SUaT HRd gU
F=-favie 3 T foor H19 SR UaR-X ufaeifay sreoa wnfia & |

5) & 25-30 AR, 2018 F SR URGl SHolf AT Hg, HADIA B ST UAE TS

Mifae! agg &1 oe-Raxda vam uelRfa fear m | a8 wam A~170 83 # Ifewdar iR S=-K
SIS & BT R HIEd U7 3R HadTgad JUH g3 | M) BT Aol oRT € |
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SI. 3(Tig gleT

TPIL-¥@T AWE 1 HRANT TIASITATH J103024.95 +
551622.7 ® Ui UH 100 HURN qgg, AI-quIier Isal
STHTRAT BT gAY @iel: Merd @il (2018) (R 9) A T gy,
Jgg, GAI-OUIa S A &1 @ $I, ST AeA HR Th
NLSy1 STHIRE, z = 0.435 TR SDSS J103024.95 + 551622.7, &
T S[ST G § | UTIT GUGHRT 116 kpe 8, S NLSy1 Il Frdl &
9 TR Yo ST T1d AT PR 8 | T T IR 98¢ g8
@GUEY) BT IGINT HPb Ud d9-Aeex Rl 4 fear
3BT P He YAl F 1.4 TTEES P S] o [IRATU TR SHTUTRCT R,
ft | BR aﬁq &@—m giferal & 91y E;'q%[ THIR I RAtct3 |l s055 /10302445516 (Rakshit, stalin, Hota, Konar 2018, Ap))

o & U HG@YU! (30%) 3f=T T U AT |

URifre A smermmst § figfe &1 adier sk 3%
T ARV uiferal @t nifadt e sremH & o fawmaer
Hiexd e REM (GTHIRE, TTHINRT, CHHUHSHR, HRd)
HT IUANT fhar a1 | et & Jadia & B uaadl JAfqUTSH
T & B9 Ul g5 | SISISRel & ®R & Tad-¥ Waed ¥ (k=
10) Th ARG Hg SHull-NIGid 9eh 3R FOR SHol-gid
YTh| BT BIg Udbd el & | g SR g e S § Jaifda
BN @ YU ¢ | 3ffPpd Jadet § PIs uad (O 1) YT e
fodt ok 91 uIY & SIUSSTHs  3HdARe M gRI :
ERIEEERE R AR ECREISEE L ARSI SC LI  #nceyianonasa inage o 001G whers ied e
2.4, 46,12, 22 ym) § SMTAUT STHIRAATS o1 TaT o AT T e s

21 3R Uar g ¢ & 3 FeA-Squei ASa sreerim § | 39 ISRl # gagiH Iqg tamm uRkasd
YT E |

NTHIRAS @ 6 AMRE g gy |
IREISHET: IS @ T8 ARG fagH sy afarsH
%3 gal BHE| & fa=Tas™ Hiexaww A&l grafF, gfan |
& oY e (S DT & FgdT 4 Tl H FeH |
M 5 IRA P IW@I & | IS @ T8 WISl U H P SEN |
@ uiRifya fhar mr ¥ | Tditae ek dsiirauy |
(SI3MR 5 3R TSR 1) AU 3! F YRS T & |
ge, T SidwhegiRa e ofden B

SiiefieNEl-oRTHd (I8 @ 6 Wha faqr wgarh [

@38, S Blen gRI offaydmd fUsl &1 ShuHsRel

fadlie) & Sfad 325 mHz H I SHTHSRE! GRT fhaT T § | 39 T Siaaidh A U Sifiafid
RIS &id 8Id gRT FRaRd R U@ Jadidhd WNHT TR HRIT TUT Waed & 9gaR
SIHER! UM Bt g, S 3F HTUHI O] DI IUF el B 381 ¢ | T§ ¢IH Toie--ufafehar & Iug W
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Ffed ® | AEfIae™ i gidt off T+ et 9t el & Fg €, nfady mer & AR
fafor ufpar Bl uHIfaa R € |

ST, YU RISHT

WM T faet 3R AeR -weEn ufafsar ofe S Hedqayuf & iR e e |
ST WS Hifae! § IR Wifdet ¥ Sefdd gamsil o1 e fHar SidT § Safe doR -l IRER
fohar o T Y@FIHY0 I1d @R @RS & Ry Weeh uidea-s1-3a [dersd) wis Jsla
HT B

e Fis (Tolivgadiwasngans) & forw ore Aisya 1 fAe™: U6 2-3mmh deR -
yfafrar RS e TSTICITTSSsE, I+1d aRd SAYRINST S fh AoR dHWIes RO, 3T
TRUT BT ITANT X BT S RO 31fE 71 3797 Fvl & e [y fovan wan § 1 =fed @R
Ul BT ITANT TP Ugd @R 3§ fAdha aral IR HU &1 URde- T Hgdqul gkl & | STferg, 39
T Pl S HRA & T T8 T TNUUHCITTIAESE FT U RP HISd [AHRid # 671 3, St Aow -
TR S / 3T @RUT 3R $Td g URAeH & THIPd IPR UGk & § Hag BT | T8
@RE i @R, IR BT, Tao+, AR TR, ofe & H3 @Rd, BIdHe 3R Aale ddl $i
gfaer geor war € | 37 Gt awl B I SaRUT Myl § AN far Sfrar § a1 3% o St &F-
yfafesl & ¥u B U far S &l § | Hiedd & 99 § Ae9ie ©U ¥ 3uasy $is, oafad” &
1Y WG T o X8 8 3R fiR WSyt s Toliuadiuasnssims & tahidd foar Sme |

YT YdBRuI-Tde=ia 20 FHH Gl &1 uRfE-iar-gug-s1ie (UwSdS)) sgeR: s
& s THSIAS! Bie &l fawHeRie IRl & @ed USRI & TR & HR B & oy
faw e forar S &, forad fawne e aifersll & Tu o 3@t faggasiiadr sk gRrar It § |
BeT-JHEl & 10 WR SRR Dol o+ dlell T IreRf o1 Iudi fafie adie! A b1l & Hagd o oy
foran S Taman 8, St = ferd Il & o sriva § | WX &) U SR Il &l feoed s ogeR
forar T 3R 3T YABRUr (€15 / ATH) F SMUR WR YHT Tag & o SRIpiHeH Py &t dob-ie
BT IUANT FHRd gY oz fovan mar | Iarevr & fer, e fan mar fot wmeht ) Juve oxar g, S 37Ye
TR UHTY YAHI0 & YR R TP 1Y & Wad S &l ¢ | Jal, b MaepR Ydidpd M &1
o areh (@l st & siar &1 &) (7 12) W iufad 81 Il Hawr: &3 3R dud ges &
1T T S AT 3TR TITH TTUUS b1 aRE B B § |

16
14
12
a< 8
6
2

74//////!"

16

14

12

:
(i

6

2

(a) | (l;)
a7 12: Iz G599 $37 G (@) -4l &1 &7 [Aavr (@d7 RT7d®) (@) Slva gdiaeur &7 &7
[IqRUT (1T FRTTYE) F FIEgH T TH] GBI HU HT TN/
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TR argiisd § STAH &7 g+ I Ifed i RaR & argrsd # sgarad # SR ANe @ |
T TraraRur & Sl Tiafafy &1 sieree, faRviy w0 ¥ 3y fgydia R oiR gia-gaad &1 YfieT &t
ST R & o fopan S ® | g ) et fafafy &Y <=l & e e & s SR ogad
U T € iR TeeTe U ¥ g foby o &, R qure g faaedt s wnfird § | Afsd & desig
el § “Hiek YAaH” UBR b AR B MaRid B & 1Y M sgrn ol ¢ el gd § =i
YBI A A THF I &9 oIl © | JEB 1 Tafafd @i TRigSd, B, 3R Ui sd, B,Iad ™ &)
B IYY feydia dee i faeRurfiedr quie, Ry & gfa & SR g0 a1 SIar § | 8l, 999 &1 11 91d
¥ forg It d forar oirar &, St ORI &1 U fafIy Tg-wR € | 25 ¥ 32 bl & &t gaaiy Tfafafdy
& U R & ¢ Ol AT 70 98 & U § | G Bt gaob g Tafafy & 39 avE B HH G99 Usd 1645-
1715 & o9 A 3 oot @1 1 @ oo wm R qua-3ivs Sisve siv gt fAHle pu yRdT
GIITHAB] T, G & FEINT )/

W 3R, ARRTS

TRI%d, 968! Gad T & & WY 37U THYERUg 07 & 91 JUART AN & STy HRId
g | 918 ¥U q Uged ety &F Pt SUrUf SR srqufufa # tigd gR1 faggd e fafewur yeif
BT AL SIRT M T | 59 Dt M1 fohdl, Jaorl di g W 1R g &1 FUTear & ¢ud g
T BT THz &F dF GXAIRG HaT T | TH,-HTa U8 WIS (THz-TDS) HT IUTNT Hh
e HRiga TS 2134 Bt S B T8 | TUT U Ub HoH! Udas & Iuan, fdt Sefe oa
qIed B! Sits foT foram a1 | IR TH, qUe A 9a@ g &5 &t Ul Bt ga- § a1el Jea1g &3 &t
Iufufa & 9% My 3R U fade & 91w uRad— exifar | sadie 3 axifan fs Jeaia &3
JURYTT & HRUT IR HHEG W:-THeag T3] A TRIGd & SR aqU9Y®H & =0 § B fhar, fore
THz &3 B 3(Uadd Jad e J URAAT 8id © |

. Ta.Ta.fa

R Wag &7 # g aiqar IRRIERYT TR GRYGU w0 I At /g, Jead ok sefiwr, goiH
U Y SO W, 98 Y0 R JIR FaTg &1 g0 3R JMEiqer URIER 377 Sequr &t Iufyfa &
e Ufied gRT UIRT TASHTYOH & [9ve IR UaT8 §RT HIU 71fd & 3Ifagd & dge 9
STHM AT ST 8 | gTetifer, Aagad ufaed I TRTe &t IUel &1 St § | 3ATeed & Ufdad gRmgs
wed & o # HaR-9Her &1 Iy § urd fvu 9id § | a5 FeRia fovan o & for qiedt Yeaa o
AT IRETROT TRAT ST & A1Y-T1Y TefeR] AT JOred! i e fadr iR off agagel w0 9
Rk BT B | U7 3remg ST B¢ d% He guiF ot W & frar mn, R e # sifify guia & forg
Tz fopam mam 3iR ufkome fawme Ricar &1 o ster @t smaTdia Tde W T fobar |

39 Yae &7 ¥ gae i &7 fa= &1 SgHH T SR IR Tfafafd o & 1Y STt SquTs adr &
T B 5q [ARAVUl & fawaRd & & Y-y Y8 YaTg 1 HIal- Il UTed HRA & oy e
P BT URAT4 g s YROMTH yarg "fodel i@ &1 e ol |

TR I BT Holt fage: JF o 38 7R & IRE, g &1 rqurdt ufteds, Tearesui sgyd
Tfafafy,  fHRoM, S Sgfl ofR dasrg aFf &1 Fterr far I € | 399 I Ude ge Soll &
18R a1 i A Tafid § 3R 3% IR T1T ULH I8 § fob 3% s SHoll did 3% o g J 6
FUART BT 87 39 AL © | 39 U DI A o1 2P A §H IR T & SR Y=ITIeId URHTI Hife
Toull Soie & Y DT AT B4 § (TSH GfHfT 3R 59 c79e & T8I @)
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Hifse fasme yed deg

i bt <ft. sprara

TRNT aats 1 BT ITANT HId g THH-Y¥ W a9 SEYT, 2015 & YHIY & SR Be
TEH-Y TR A 1 3R 2 mHz STadIGed A=l BT WGA: 24 TR 2015 P Ueh AT YHR 1| &
TWH & ERH Be THR-X I 4U 0115 + 63 & TN W Jeg &F TR uifas o
(UAUETURR) JUSHROT GRT TG BT T | Y &b SR ~ 1 3R ~ 2 mHz 3R TR TG et
& Qe YT Y T | TP T UIT & SRM fPT Y YRR WRRDIUS DT I8 (TIHER)
s@aieT 2t mHz SadTeed arat @gUiel) F e § | 39 Wy UF ¥ TauTead) / TRRe o
TIIER 3aAdb- § Ud ale! 3R I A0 1 gui faram a1 8 1 2001-11 & SR & GRIQR!
AT TRI-X HIS AT SHAND (IRURICTS) / AT O g (GRIY) Sfidhs &1 (ARl $& UHiUl &
SR mHz SMTadIded ala! BT UK T 4t T § 3R STY Haftd U fawga Ruid N ga 31 5 §
| mHz Gt & Rigid & T & e SyIfad Arsd &1 ofg &1 At § |

R SqaaT TE-Y SR 3 A 1822-371 & TRNIT / TAUTRIURI Saeie: 24825 RideR, 2016
¥ 19 98¢ &7 Ta-X SMIUTfad HI3ex (TATUGUURT) SUHRUN gRT TR RIT J WId a1 &1 SUIRT
IR TUH A GquHH Ta-Y T3 (TAUHUGE!) 3A 1822-371 & HIGHId 3R qUIHHIT U &I
YT far T | BT fAR@WU & T 3-80 Kev FHoll o€ H UHRT I H IUAN fHa1 S g |
IftHex IR UG YT BT 3afy P, = 0.5914907_0.0000003 s U g5 & | qug it off gass
T _ Poyin = (-2.69: 0:03) 10 ™ s / s & WY YA QT 5, SNlich IS gl gRI AU T e & ¥ |
TATUHIURT10 3R TaUusadRii20 ¥ Ui Ta-X WaeH &I Iugehd a1 g §HF <1 SIerT-31ehT
I UfoReul FT ITANT IR WaeH BT AISA IR B & d1G, T ~ 23 keV T U Sfa=iyor faRiwd
F1 3fqdIp fHaT | FART YTa ¢ for g fadivar Trgadierd 3iATe Uehiul faRivdT (ReReau®) § | afg
g 3fadidh Ta! 8l dl, Yo TR & JaDbIg &F DI Yaadl = 3.0 x 10'°G &1 IR Fdbadr | quidHa
THO Y O U &) S5 UragyT FeRa quue |

3A 0726-260 (4U 0728-25) T TRIAC AAAIDH: 6-7, A3 2016 b SR Jgg &F THRI-X Ifas

T (Teruue Ul 3R g Fite Ta-Y Sy (TaUIdY) SUHhRUN gRT TR NE S0 ¥ 3faaifed Be
/ TaI-X ST3RY UT 3A 0726-260 (4U 0728-25) & HIeATd SR quigrHig 7ol & fazarsor & urqd ufkormst
aﬁﬂﬁﬁaﬂﬁ% 1 0.4-20 keV T ~ (8.6 +0.29-0.31)x10™"ergs cm™ sec” & JdIg ¥R W ﬁv-ww
Ut raquT H Hid U a1 TR | 0.3-20 keV & AUIGHIT S8 H 103.144+0.001 Vb S! HI 3@t &
1Y e TWed WY Y Y UMT o1d § (THUEH & Y 0.3-7 keV 3R TAUTHIUT & 1Y 3-20 keV) |
ug fidemr FHul-FaRk § ok Sl &t 3fg & Ty wWieq iz gedr JId1 | | 89 THuae! & 1Y 0.4-7
keV ¥ qUIHIIT 310 3R TAUUHHUR & TTY 4-20 keV UTId UROTH UG HRA & | T BT Sl
WaHRH TV 6.3 keV IR T AUS dlg DI QT BT ST (T T |

WA <rad

oY a1 SRYUTa® & oo g UIeHT &1 SIid &1 T | fa=a g faeuor 9mfid, Rre, (R
gy gar ) fiyrg, o deara fawuu W gay gar & Sl ufdid & uurE &1 Auia &4 & o
AU fPT SR E | gay Jal feTg RR'1,Fes, R = T, R' = d, x = 0.1 ¥ 04)| (o705 JeR®Y, & o
T BIciST S FIFH TS HIEE, [FeNIer, Gag, & TedT G
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s fasme yod dog

Tu fSeiey I HaT o wiemr dift
fageH &3 U=memE & 1Y WISAT T
A IE g | IR T (737 13 a)
Iad Ig-wedl & o fafid 1 gt
IR 3agIS! (URTAH agh) & o1 BT gl

] & S dieesl SHTYART BT HTOE faa
N e T | SAEIS SRt (RET 13 b) & UR

p*d(mbar.mm)

X argon °F(d)| Argon + Nitrogen I & HoH I I WM & Ioi
Bl WaeH &I gol B P oY He & Y
I UF Hvpd WaeHier wiIfd
for w1 AReeE SR SfiRieH
_ ([@gHSAT ag & & UHE UTh) b
T T o @ o s w0 IO SHo g Waey #
e [OWE ¥ U ¥ cmiE w g
fr13: THHSEUE-3MEMaR ¥ wod 9
gt safes foue o & IgeR |
IAPYC T & 3800 FRA 8d NI-A1S S IUYAT & WY T[T 47 | adHqH H, U d1e- & g
3T T 3R g & o Ageior &1 9ispRid fbar mar ® | T wdierr e & w0 # Igoi WaeH
DY T W (R 13 ¢) F 3R fIGoi WIeHr &Y 3 3R Argeror (R 13 d) & JHH fhsor 7 gof
foran T | IR U S Ugd had aTg-WISTHT o 1Y UG AT, 3 3 3R AT 719 & 9y faar
S Tl g | Hiawr & et oft fafliy v & faw forht I o rafiisor & sia.amur 3 3= 8RR 3R
3 - fauoi ol Wae Rt o Bt &HdT & Tad a1 Hft THa g |

URIeH UHTd 309 & SR, T8 3iaaldH ol a1 %
$o UAife uRfRfadl & srefle, aFe aF afiw de= &t ’
do ¥ e fawsi wiomr @ dadl T S| /i
foaer & 7 sfafie Israd wiemr St & 9ry Jarfed fbar
S qHAT & | 3P el IuYHd YR §RT U WIHl Sie
(R 14) S TR B FUs | Fpd o ST IBaT R |

W YT IoH & T & e T Jehreriad!
FeTfp 3R T crorexll 3meid dieesl / 4RT U Aed o1
TARTIETe dF & WY ST T | 3 AaHeb! BT IUTIT o §U,
Sift-faee oM & 3fiaeuH § gUR S 94T o7 | 91
Jaoig &7 # dif- faueH wio & sifiagon” & gud o
TS & I W sHBIees AU & IfFdwed: MAHR Haat |
o S are gt (7 15) B SfaR-T8 fAftfa It & g wifia
forar T AIfh IR & SieR TH UNRaRN gadb i & Iud faan S ¢
I | Feferdl & sifwars sifiaeor gxifar 8 fa @ 20-30
T I fHT S Tehd §, S fob Suaqy fatelt &1 3mafd ¥ draelt B (~ 100) 3R SfAGTH 4RI (~ 6 A)
RIS R |
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Hifse fasme yed deg

S1. Hdg prasx

N gia Rpea & ewr vgu-udl & uREy: Mega Rew vau-udl & te qafds M
TS < S ApdIa B o $I 718 | Acd-c THHRUNT & ah fpaTa e & e o a8
T TR % T Y&U-uY U= T & SR RS T J THIAM qaikd gal ¢ | Yo fawra 3,
roarde Siady! TaHM U&Y-UdT & TRUT |a| & HifaaH TR SHAORN URMNS 3fidwel H & fafkme og=
& R T T [a] < 1/(V 27M) &1 BT & god A M & Jaof & v uRely Y Ageht urd 78, S
URee Jeg F 31 |a| @RI F 1T MRS U F THIA @Rd U&U-UY gHM &id g1d A AR usareg |
| a | TREY B TP FA & oy, By IRF T Y teaaH aRd Y&-uy S Sadr § 9oy o1 & g
Mecdd SUNTHA &1 T e Bsar a1 gt g1t & | gIallis, dbedd SURTHA &1 I8 G RB = 3M &
T HH GeI W UgeH & g o o1t B, Ses sieb 81 & yioiarses Hiear 3 o1t €, 39 uRkay |a| =
1/(N 27M) I 8 ST € | T8 31 At 747 fob @R & Hed |a| < B(M, h) 3R 39& Id Fdvean
JURTHA &1 g3 rb> 2M & fore e+t ufikfira srauRlf urfe sidwst h Rt uikfia uRey ga=n A
AR |

yroiagee Reer # e fifaw: At Reea & ¥ad Rem vau-uy & 3=y 3rdid ik
Higsy & ReeR faifast & Sffg &t oTdt § | ded-ic THiHRUN & 9o [GpdTa JMFEiaxy & Jed ¥, 16
TAY-TY BT 3T T P SRA P U J THIAH qaRa@egu) 8- & fre o Sirar € 1 feae wagy
TAY-u & faeNuTdes THIUH, Sicfid AT 3 J- SR HiTsT YT 3Fd J+ & T, IS 30 3fdita
Td HAYT SR ¢ & 1Y U fhd I € | b g Bt Iuffa H Reer féfast, @ror | a | 3R
SaquRlf SIRfRE et h & Ht Hifad R 1R grn Sran g, Sife Jure ReeR e & ama &
faudia 8, forad 3 haa e RiHaRuf gt h &1 Te did vd & | farfaet faxivansft oR =i &1 et @ |
frgeR Tqufer TRemT @RoT aRe [a| < |a|b P RS P F T T Ibfeue aRRiled UeH ol 3, vl
74§ & 81 f[eepahra § ReaR Uau-ul &7 3reqgd $Rd §U U T |

7. YPIRH

7.1 FHHANT G Sdl § YaTR:

1. ST Yerd W HTl & MU 1% gl &1 faggd-gafas Senfafa
. o, Ry, e, fegen |, v . ynifiers), o U emifies, ot arm ofiR S AnR
SFTGHT Hlfd®] GF - 113 (2018) 113701 113705.

2. o9 Mt § Qareita gka 3ara= fagm & snyfe wifd )R U ae wter |
. Ta. fafeo, Tastam ok Suy. feggn
e §141 §5fl, qree, 6 (2018) 961

3. RRIRUY ufded aRfufaat & IR sarssigl7ayged of aawfde HIRmet § shugd -3
B Qe AP
. e R, T AR, 0. Fames iR . feggn
UFT TIEeihe disde g, 2(2018) 76-81 |
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10.

11.

12.

13.

Hifse fasme yed deg

N-(3-STHIS-o) FBTUTET B T 3R G- aferd HaR-eh &ial & Sy
Y. Ifvargey, & meeras, e IS & MR, TH. Hidart Sk T, aud
BIHIEIT 3G, (2018) 71, 48-53

FAATSSIAAN B FHGS R T R THAY d8Y qudhd g shiifed  gH-ufaeuu fasia &
& foe ue Sifima fafy |

. TR, dt. fife), w. S, . Sieh, . Ardars ok T, a9

Te¥E 169 (2018) | 632-6441

R gEH & o dHEad Ua18 HITS-SHTUTR WRATHS USRI
T T, TH A, T RIS 3R o 08 g

TS HT HIZHINSTTTY, 21(2019)55-61

fafa ot & 97 gy YHHU-IqUH B ard SiaTy] TS BT Ye-9 3R [RARfAS
S

TH. R, &, A9aT, U SiBTQR, TH. ATy, 91Uy, f3ggn ok v, Reifa

THIcIIeH T UF 11 Tlciicd e BIaRe] 411(2019)3165

FIFZSIHNTG IFIST Agee ufaaa-IRkd Sladfshd Yethe Jad U avigs |
. fayear, 4. wER, 3t ua. R
FImIeHT Nad o (2019)6:7-16

P T 3R FFTIBRY Picl & fRAATH RNAI- Jgafed TRefr
TS9N 3R ¢ 3R Iufa
3579128, 9(2019)112

URA T Pl BT RILIRGH HAT AT IdHH URed
TH.ELERT
THIRCFHITI (FaIGH17)8(2019)e121

eqH / HIR YIS & JH-GI Sgad 3R UTd Y128y HI JaRT
Y. &.UTd, T9.S, U0 arSdTd, TH.$ G168, TH.HAR 3R . &0
PIEGIC Nidiae, 3(2018)8575-8580

3,3 fedamifeute this ENusuy), JaHINRed & BHfd[NGd 0 I HedqUl Gdd, B
forsTerT GREM Hedich |

AT FoR, TR, TH.HUR, AR.SRUTS, dt 1Mer, I Tq.MeT, 3. 3R &.311s. e

e} claiEiars U8 wrafEidi 99 (2018) 159-167|

arht g o urg S / Teafan el & sruEnT
. &. I SR S, FERAY
fopforeer Grgeor ¥ (2018) 20170127
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hifse fasme yed deg

fg smarh Y g ol Trumsm & arafas &1a J- Ia-: INES giodt ok sifewr gt &
TGS faded daeq

%At AR AT A9 SR ARAERR

& H77 ), 296(2018)176-1801

IRAAF HIA & THANG SIS G F Y TIUHINR HJAIH: Thd T & WcH 3R BT
3] WA &1 it AU

%41, . X6, &, I o deR ok o, . gRR

& 47 31, 297(2018)108-112

fAdead! 3favedpd SRV BODIPy JgAUAH 3R I% JRAE! & IRAWU 3R UhTel-Hifaeta
ToreH |

Y. e, Torawh, Tatw, ! Rig iR T erama|

. BICihH., Bieiarl U BHRS, 365 (2018) 1-61

aftfa o TiaRite i e 9l feydia SrSTe3fSa agqu &1 AT
7, & Rt & yE, . IR, &R0, IEHHR, T, S 3R TH. 3ard
o 05w, 4. & 122(2018)25804-25812

1, 8-STS3RTS TYRIH 1 T8 el BIeP ST IToid SATS,

0 yg, 7 & Rl T IR, T3 ok T a
o $F TTH] 130 (2018) 167

(Ni, V/Nb /Ta / Sb) & Siig & U H SrTi0; Pt Yafdd UGRSIURS! fafafd # i< |
&t Alge IR SO
foso & fo5o] FH 20(2018)20078-20087

T RIGId SFAvU & A1 & feged SR 3P W SeRd W-Tafod siftas 9l &1 @il |
T o, & ffarg ok T, &. O
& HIHIPp R TISIaT 24 (2018) 217

Sl A BT JUH 3R ATa YRA Tegfi & gRT A & iclithIc &1 Uga &1 fae
TY. T1.94 3R T
T 3 Hilrager feif@ s, 265 (2018) 807-817

AFd IRA T THAIaR0 R HRIGRS-UE A 3R TIEdE & JuTa: og-Hifaa!
ST

RPUR, 3R, &t TRR 3R T

THTERH] §Ae79(1)2018,22-281 [ISSN 2394-5087] |

RUeEfey-at SR It araRa Tepwun # fafaed: siftiqued dRe wuid e
. ard, Ut WRIS, St SaTd, 3R, IT0T, T, M1, U.ahTal, U RGN 3R U, WARGHAR
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24.

25.

26.

27.

28.

29.

30.

31.

32.

Hifse fasme yed deg

FIvT ST 29(2018)468-477

IRITRIEI: BB BTA-THTE SR 1Y Faiferd 34 T Faiferd fawR & yfire
TH. T, 3N, T, Ut &, AR 3R T, g
FrgrGivileraf] 19 (2018) 303-3241

UTey gRada® TSIgaagsl gad SfTa-KH-SIHH & TRaHIHS d&f0l gui|
&, 334, T, i, T9. yeq, . Tuaq, vy, fifer, 9. 39 3R » e, 3
TrElefoses RUlde, 8 (2018)1 13,750-13,7641

R 3R AR & tera sl Thie Yad: TEEdl gRT siRarse -3t s fRid TRemd
LR, B &3, &t Hieh, . afa, S 2, T, U, SR, SaTd-Ieyd SR TH. Ui
THITT FIAHET TRINTIE, (2018) DOI: 10.1021 / THTHHHGR!.8600310 |

2,2 fEfUfifeema fexwiss snutid qgqu & SRA1-Ture Tg5ae &1 Ay

f it we, T, A, R, fiye, T arsad, T, $ER, U $aR, . AqHER, %9718, et ok
RHF. oH

539 57l &% 58 T (2019) 18-281

a1 urgaft & fRTgrsd ok ARkfsEd 3ik 41g TeionEsy ®! durt & e 3mfds sfigd & =4
T 3Pt SUFINTT |

CIACATE]

o &4, 43 (2019) 11034-11040

R 3R R & toha safiH s Ya-uqaEal gR1 srRaigs- fasRid wRamm
. TR, . Fo, st BN, A, &7, S W, T, U, 3R, SHard-Ieyd 3R T, Ui
ooy S1E TRIIEY, 10 (2019) 12301

SR (1IV)3iR dfel (1) 2R eEa Raidey ¥ diel-fea-gehigs AeRa & S
3Tfewr @rhl, Mad &. S, T e, T arerad, T Ut Silardd, T, $HR, St FaRA1Y 3R dt. &, 54
& A8 FAIE, 887 (2019) 24-311

fg smamh Y-yl gof Tevisy WagRaIht § G. SERF HUTeH: FTaME U3 & Tl & U6 Tg
& forg sife=r g A

. T 1@ FIfchdr, TH. 9. SRR 8k SR, Y. 8RR

&, 55, F4 20 (2019) 1559-1566

TUhESH-TRISAATS HMH! BT GIATY R udse! § Sy & forg S9! a afesfid fadfaa
giadifa srema

. T, A, ), & ke, S, ufera, To. 919 8k T, sprard

T I HIHBT FEGT (Gpha) (RTTTH-S1-19-00314R1)

54



P i
quH-Sieg Higaew C\O a1 ufade 2018-2019

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Hifse fasme yed deg

U0 Ufshar # faufRufa & sarel & fow eor afeideq
TS, IUTART 3R T YFTad
fo5e7 99 C, 98 (2018) 024605

BT & H gfed T SSHeiUl Bt o- & Jae § IURYd S 3T oy ik g
TE.TH. SR, a18.. THR, T YFTad, TH. T, T, 89 3R off. goi-ant
T & 5o 63(2018) 304

SfAHRY NP J e I
T HTTad 3R 3R, . farsfer
91 fbfor & g 54 (2018) 200

4U 1728-34 H1 g a1 § TR-[3qwhle Iqoi W Y eI Ta-Y & fagwic & gud

Y. YT, 909, g, T, R, o, 3¢9 Aem, ®at. srard, wa. we. sifan, THugTet, SR, fysm,
& B, AR F Tl 3R duid

TN o e o, 860(2018)88 |

10T T THE 1 SMTHTRAAT SDSS J103024.95+551622.7 H M 100 HUE Ht gaT qredl -
FOTfer ST SATHIRATT BT gy Wi |

Ty, e, . T wifer, T gRer stk . HIR

T THPToraeT 57T, 869(2018)2

(10,0) HTE A cgd &7 YuTd ciforer # gR & Ffd oik araae fk saren ufvaga
& Rig, s uu®. el iR |,
TSIET? TS, 8 (2018) 115214

TS b T A1NS &1 SHifPHd Aex
MYTd-won, 051 fadr
gafeT & & GITZe e 8 TIEgaw &1 ol (FITFHRTTT) 87 (2018) 281-2901

ARIES 1.3-m 3R 3.6-m GR&TH! BT STANT FXb TolTA & B Foi 3R TATaRoT BT T&0r
Td. e, T, e, q. o, &Y. shem, oR. ftore, T, fadw, T firen, T IR, i, $HR, R, Shs,
FaicT & T GIRITEE 1T 8 FIg9o & el (FITFHRTTT) 87 (2018) 291-298

AfEa-21id o IS ATS TR BT W e U 3R yafiifaeds sreme
1. AR, T9. d<, MUTA-HWN, 3R, ftore, . vy, wifed, o, 9feesH
a7 3 @ Giarge W1 87 TrEae & i (FITTHRTTT), 87 (2018) 316-320

Mg I 3R] & FoloR ATSCarsHl & A1y I &1 G-
wq. firy, T, d, MuTd-Fwn, SR 3R, St
gafeT 3 & Ggrse g 37 Grgaer 3 offor (1TFSeTEge), 87 (2018) 325-329
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43.

44,

45.

46.

47.

48.

49.

50.

51.

Hifse fasme yed deg

T Ioad b [01-3@T AWE 1 SBIREIST B S¢1-18¢ SAPwa gRaa-=iTerar o1
. 3fign, T, 95 SR MUTd-Hon
gaireT & & Giwrge vige 39 arsae 3 offor (F1TTsRTEEe), 87 (2018) 387-3909 .

3diqd uerd & faarur & fore te WRa Afed
Tdl. ®RI, T 917, 3R a. T, Rig
g fo5fora 21a 56 (2018) 430-431

we farta 3fSiT gaanstt & e anqafas Taf® g -am e 9
Ty, g 91 Rig
o G i fPhforpe] 7 (2018) 26-34

el & fo uhrs-wrevia qgqu o ot v iR UfRiey IoiA (fam o
aafeRia fadfad ufaeifta @)

7, & Rt T T sl i 4, T, FR, %.3R Y. I5$HAR, TY. 919 3R T, 3pmard

. e H, &t 123 (2019) 1003-1014

T IR-USI UMD TS ReeZ, & fdg WUD TSIT WRTaTH eI
1t e, g1 Rig, w9, 839, 3R, o, Rig SR . a9
Trsefre Ruid 9 (2019) 2498

SISRTT 1915 + 105 T TR BT IUTNT b TR-URGd ¥ WId gag-mamd fHadr Iswaur &
B [dH &1 g
Sl T4, TH. UBTS!, 9. TH. Teg, M. o, 3R, e, &, IR, & derm, i . 3FEd 3R IR P,

EECT]
TCHBo. o, 870(2019)4

2015 & TP & SR, Be TdI-Y TIFRT 4U 0115 + 63 H 1 3R 2 mHz 3df-3mafdes qlemt &1
TAUTGIURT / T T 3T

S, Mg, Tt H.3prard, TH.F. SR, . HeTard, 3.Ud. ared, Ta.ud. sifaan, St deE, T, A, S,
ftr, &, e, |, mryar, 3R %, Aedal, 3R, s, uH. ugrel, &t ufd ofik Ut =g

TP o, 872 (2019) 33

TR RIC-UAUUH YRR & T1Y 4U 1636-536 H i STHH0T H ATOAINS 1T THRI-X faqwie

T 8 & i, S, ged, Taum. sifoar, Rt swrard, SR, e, St Sidt e, uw.
UgTeY, 3R s, & e, 0. myar, 0. g ok .uy. 1d

T, TG IGT TIT. FITIEe] 482 (2019) 4397

o & B faquTg IR-AIYS T &ifdT &1 e
. 3. YT Ao, T, off. Faehx 3R T, &, IuTeary
fisfor. ¥a. ¢, 99 (2019) 024308.
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53.

54.

55.

56.

57.
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Ui IS sramRrimstt & g &1 aiwT 3R 3! STl A uifer &1 il
. PR, TH. . STShId, 9., P, TH. STHERISH, TS gIeT, THIUT &. g
Aqd T HITHGd QT & HIYe a1, 486 (2019) 3975.

197Hg 3R 199Hg & fagfara iR aref- fagfirg ds

S T o & aida, & 9em, @ A, oR. &t I, T, i, dRueR, . Ud. g, . S
Pieqa, 3. A, . . forer, 1. YRfa®, T, g,

fotoiaer Agg € 100, (2019) 014329

RRA &1 a1 & IrY favy-T i srgaierdl &t WRam

wgshafee, WwHaed , Hawd, sSRATE oY, wWiieRiRx, dTay, 6 StHieq,
A AR, W3 ferer, S IRMgw, 0.3, T AT iR AT

fo1oiaBer Reg #7100, (2019) 014,328

200TI 3R 201,202Pb H 3R JorIsi I TSR |

QA AT, WH.aSd , Wiobd A, d. e, SR ATH A=Y, T FRUR, dTud. Qg uh. o,
Hleed, A aRadd, 9ol forer, S aRFus iR T, g

friorra freg Tt & g1 & forg Wigd

<@ B fopmra §f ReeR vau-udt wr uRey
P USTUIHR 3R TY, HldhR
fipforea. ¥9. 81 99, (2019) 064012

yrorarsce famdra # Reer farfas
FHIoI TSUER 3R HAG DHIBHI
[arXiv: 1906.05134 [SIISR-agHT]]

7.2 HEH/AREae # ye=E

1.

TRIFT- 3R Brer-SIH fafY T ST BXeh TRV UeDTIRIDI
q. yaT 3R ofl. TH. WIS
T TTHSATES 10927, ST FFIFTH 1X, (2019) 109270F & BICITIFE SR B3 JoT

MY U B YHIRIT B
. dIuy
SFGYTT GGt SR ST [3Re0T BTN, Harg [g1aened, (2019) 71-73 BT JIRGTT GI&

TUHd HIR Y F7FESET S e ufaea 9ikd SfiF FRadar & u=mEeid TRemn

T

"B GIAF [3777 - 21 & GG1 7 3¢l +ff g A O% SfRIPIT T, TIET FeCicqT S JIRTIY
forforeR, @i, 26-28 RidaR 2018
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UHd HWR § FoFEsSIH7 I ufaad IR o9 FRadr & WRfea 3 &1 geie |

T

14 G 331-HLfergT FrgIeFHIcon G-, "SIR & GRUTH H1 GIR= & 7T Feaquf a¥ie 22-23
AR, 2018

7.3 Q&I AT H§ YHTRA

1.

g e Iaed & forg FdF Sitg UR yenfadl &1 Tamedt SeifRafar eiR euElie aftere |
Jpictd TU & foe WTd Sita ThH0T §, Sifdes-3nenid 9 iR Sig Iquie |

Ty, & 96T, U9, UA. qraterar iR o U, S,

6T THIRT (TRITTR), ST 2 (2019) 13-34. (SMSTHST: 978-0-12-817941-3).

fafi: St $eM Iare & T STS! & &Y AT 3R ARl | dhfeud e & forg wifd sitg
ThHUT H, Sifaes-3nerid I9ma 3R 99 IqUIe |

TY. U4, Jifaqre, T, & uET, SRS U9, Sgen

JS6E THTI (TRITFR), I 9 (2019) 165-186. (MSTHSTA: 978-0-12-817941-3)

TR O & uTg-Safad SR / - TR Aifie! & ST

#F. OF 3R FERAY,

AT fag 3R greht fagm # Jafam/-Caafam siftrede; o siam 11, Uit 383-443, $8t0w.
R, A 3R SR, AGHHT, TTRR S PSR, THAT 92019) (IMSTHSTA: 978-11-0529934-0) |

N Tl & FarETREG T Tl B o

TS, g

g frarsit Bt 89 Vol IV (@S| forei i, Srum urareidia™ iR fRFT-gi arg), didt 529--562,
TS| e Y| (TUETH) 41, 3¢ | U9, IRfAE, THT, JUIT, 2018 |

aradt & Igys &1 age==
TS, g
YREGR-UHT, TOTd 1 TRpfa 7 38T 11, TS: &, IHAYSHUGH, ATeh137 garit 3R st mied, didt,

129-139 fEGEI™ g Toldit 2019.

7.4 4P § YPIRH

1.

TZAT A IHIT YNG JSK1 TSI IH HTRIS U FHTS 1(COl) S, e Wt Argeipitead: 648
it ¥ge S |

&0, g, TH.LAHTIRICH, TH. I 3R S Ta e,

S, TR . MH734122.1, ST3{TS: 1489856567

TN AhIpIUT UG JSK1 3R SIRId SaRTA 1, 5.85 ASAMHA HRTT ofiH, 3R ik
SR SIARTAD 2, & 1,163 U ¥RIH STAT |
&.0Y. HS, T MR, T, I 3R T I,
e, TR . MH745035.1, GI: 1446541017
58



P i
quH-Sieg Higaew C\O a1 ufade 2018-2019

s fasme yod dog

8. W, mHiAd araf 3k ATy & 18w e e s
8.1 wifa® fagm= faemer

BT R

e o ufaunfrar, smifa araft, wgfawor:

o MWIETEHIR, T3 & 3% 10-11 3R, 2018 F SR AR T TY-uikare ¥ oy Riferm
DI T $t 3R MF TR a7d1 IRgd B & o) STHET fovar T |

o THUI, ST & foT XY aral &1 4T/ & Ub UM & FY H 3 7R, 2018 HI Yas fayfaeay &
Sita fage faym & &S AMa I J ild U6 sfaad e 9 + 2 Rifery & v fawg )
ARG &1 & e i fomar ma |

o 19-22 fHER,2018 & SR AT <TeT AT Txe & gy | SMaiford fRere ufremn eried o
21 fg¥aR,2018 B Sifaws fagm femer, gua-Sieg W & qargar fear |

o faFi®: 24 SFaRY, 2019 @1 HeR BR Rey E@ist T8 Alfcreger SR, darn fayfaeme,
AR § vemfy gferan Irier sRUVAl § Ud goid fUfd o' fawa IR qurag™ &7 & e smfa
fobar T |

o fAM® 15-16 AME, 2019 & IRM AN A fagH a1 == W@ &g, das fayfdarag
(@) gR1 “arviilg e & o SAmefer o w® emifa Ida Siet:
FIRUT R A9Te Y& B Uipfads AHHiE & &0 # - dRaq & foaw 99w | fowg W
ARG o o g rHfa fovam |

HFCﬁ'*T:

o T TaAIW T, faHTIeger , WA 3R ftass Hifaw! favm, afdmra fayfaemed, wemht T o
T Wae e 2five & uRaeAT R |

o T AR SRIETET, Ufd WR SWicye, RacoRds, 777 3R ofd HTN-3u SARAT gRT gemfy
g gm T ufEee P9-ue A afty T onftas SR IReFIe®S Saed ¢ 2w @t
RSl ||

MY 7 FRIRITAT BT ATAST:
o fETR 19-22, 2018 F SR WS eTeT AHINGT T (TASITACY) GRT Urford fRieres ufRreror wriemer
quA-SIeE, A 9 Uy &g, 4ag § Ao &7 |

g A

G-I'I'Flﬁ?lil'l'clﬁ

o 143 RG-SR STt THeH, THictemest, das # "sifa vad= ok sy dam &
THYAT TS & A1ed ¥ foud-Tiifed WH HaR SR & dféd S=a " (3fagaR 2018) fawg
R TARGAH o & g srefd foear m |

o 10d Sus-FlmuATy i fagr TSt -2019 @R 2019) & IRA UATABRS 3R HIR Fafa
fogm o anfige ok FIR@ ufafrastt & fov@ R 2ua-79R7 w7 Fav siersl & ada
FHTT & [T TGS 77101 & Feqaqul GiavaTa Jd IR ARG ¢+ & fag S forar i |
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o WHYRT BIRGT 6 BT R, G fayfaemed ¢4 13, 2019)" R TARGAH ¢4 & oy SmHfa fasar
|

ﬂ?’fﬁ'ﬂ:
o T A HiAaRY, SIS, BemEle, WA HIR & A Wfdael TS qgaiy &
AEqaYu feog" W |

Rt wa. arfaerar

o  TIUHSNEUHTY, Yied fearfear fagm fAarcmdes & 8-10 SHaY, 2019 & aRM Al g 3R
g Siiafas & wfear (Cuaeyus) favg iR Srifsid SiRighy e # arede GeRet
3R fafera) g1dE & FIAs FHrEEimlTo¥grac! Gabegdhd UaRIZs! &I Ufdoiaithey & &
T FHRAT" TR TR TR |

o Il XU 9T H, AW gaRicl, faRes gR1 gs-uaad (RAHsR 6-8,2018), AP FaHYH
IE # Rirawiey oy iR Rt e & feaw Fogeigye Teelid 3 ud
UTABRISS P SamuRI 3R ufaeiaftran nfafafir o1 geuie-" W URex v farar T |

o HTHT TRHTY] S &, Hag (RIdeR, 26 - 27, 2018) H MR FdTwg-Seg & amfs! & faar-
fomsl & GRE TRgia & S |

g

o I g SR 31 S o uifew fayfaarea, Oiell oiR Rarar § Sia Tfoha DMAD! &1 IA-TIETS A&l
Ui 3R STFATHREBA &dr W |

o f T U IR e SR, geud, sy v S wH. dwey, - sree I H Qe g
Fehegad UIaRISS & UXI-TED &0 g 3R AAD1-&® &HdT" R |

Rrg=r = m

Hﬁﬁﬁmﬁm
fIRT S, He% §RT HRAT Had aqTHe TRIT ({3 FHe), HRA & TeaNT I SR A9 St
¥ B Saueifiel # aaaH fAaRyRT SR Ufaw @t IHIe W MiReE T | ’onas
SfIFINGIT . Ta] FFa79 B Te TG UHICR & AT 3R HITeTd &0l JUH | THRaRT 8-9,
2019 T STATOIT $9 HRIHH T AT TN, T TRaNar, SRidr fSggn ok Rig=r &, am
(2019) BRI TRf (HAAY G TRft b o el qReep R o) |

o TR SafdeH: W], SIgUanT SR HRaU )R SRIP uRdE & YR Had dq-d IR
(HUHSTS) B 45 df ATS dod H AIRIS TR | THTHITY ARG ST IR, GO, 4R |

o 19-21 AR, 20181 dfciepT Rerar, g off. ¥ (2018) GRT Ha-TEIRTH INT fagH & Toong 1
P! YD1 B! THFA DI 3R’ (O, TH. TH. HHd AR REHR Ud) |

STHIAd ardte:

o 19-22 fEH®R, 2018 & GRM WS cleT AU g gRT UrAIor fRigres Ufreor Hriwmam & g
ftefdd Wewi W HIRET Td 3nfige S-S - I A WA sifieafad iR
YT d% ' & i W de-ia! aral & e e farar ma |
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o 23 TaY, 2019 P! HERTY WHR GRT WA PlcgTqR & fRraroh fayfaened # smaferd sauenfie!
feaw TR & SR Ha H WEIkgH Jar R B fAwRid w1 & forg dive ot o Sikaar
e 1R ST ardf |

HBTﬁ"T:

o T TATY. YR, HRAIT Welfe! TRM- di, Has, "$d & Wgelikad a7 § wmEaikad
INTSHISH HRDI DI YHDT I FHIAT" |

o Bl AR UM, UTHT TRATY] SFHYH g, TEs " oid WEIRID! SBDHI0 BT SUART I Reay
@ I & ufaRieht craeie da & el o1 fasm |

ST MYt /7 Fri=TE:

o fAEER 19-22, 2018 & SR TSI <Tel AHINTA gie gRT WA 1&g URIEOr HRiHH & * SIRGE
3R 3Muifges Safag-siF FifiT ¥ UdH iR RIS d * Wfe W e Imsst &t
SIS YT &1 95 |

gYieita a9

e o ufawnrar, smifa amaft, wgfawor:

o TFd SR Y FrESIH7 9% Ufaaa-aRd SiF ARadr & WiEd oF &1 gt |
3R, TH. fRdl, T1. eH SR . 1
14 § YRd- AT ferars Sfa Wrenfiet Trie, 22-23 3fagaR (2018)|

o  FWHT b SRM HIAR T BT IREUT: ‘HIAfRH AT T F7A7EEIA7aH 3 v &
Hfeerl & dig ufaeu &1 Udhe A |
. R, . fie) ok wa. 99
I TR TR (WRA), YIS LR, B AMS 93, 13 AR (2018) |

o FOESHTTH vfaaa-ORkd oA TRadr & TRef0T BT Hedid |
3R, TH. fRdl, U1, en SR . 1
e TR TR (WRA), YIS LR, B AS 96, 13 AR (2018) |

o  UIEH Gl & Hbad & &Y U B FAbich: WIe YNl BT b dHR o ol T ot fafer,
fifermr det, T, TR 3R Ty, I

o OIfdH AT TR (URA), Gas ALR, B dINS 96®, 13 FgER (2018)]

o  TWEHT b SRM HIAR T BT TREUT: ‘HIAfH AT T FA7EsIA7aH 3= v &
Plrpry & aoit J ATl HT g dRarg |
. digR, dt. ffe) ok Ty, I,
"TIEHR" I Wit fauTT, Tafthe i, 11 fA¥sR (2018) |

o UISH Ut & Hobdd & U T BIH S50 WY UINUT BT 3HTdhad d- & ol T et fafe
Fiferr e, Ty, TR SR TY. I |
U 9 & Hdhad & &0 8 b Jadhidh AT V0T BT HTHT B o [ T et fafey )
Hifermr diet, Tg. TRR SR TH. I
"IISTR" S WIefiest faumT, Tafth=e sia, 11 faaR (2018) |
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STHET arafi:

o O SrEh IR W, que-Sieg WEdTY, gR1 6 S -5 14, 2019 & SR SN " ST
&z & fow sriers Sfaw Tl IR 1 dféd w1 & fore Sfdw dred gore f[awRg HeAr
TR ARA G- & ferg i favan |

o 20 3T 2018 HI THIATSSTY HIaidl, Gas B “aFd &1 §2... 3MYFF IS Bt UG Ht IHe” |
A fear T |

o 21 3T 2018 H! * FHST HETILTY, 30 | " IS HAIHIG: T8 §H foTHGR AFRG a1 H H9
TS PR Jobdl 8?7 " R RS fear mar |

o 22 3T 2018 BT YRTT WIS TRIM, I (STSSMESl-a) & "fag & g & axifAe 7iue " R
RAM faar T |

o 20 AR 2018 B! Hos fayfaenad & Siad fagm faum # aqie Sifg &t eMyfAd T W
IRAM a1 T |

o 28 3Ud, 2018 P AMS3AS! S | NAMEUHIIR, SSTT TSI GRT * 30 I BT AT * R
STNfoTa HrRIRTEr § (3 g1 1 A g B 3R g & &t & ARidhar &1 SffRuRor & 2fids
R R fear |

o TR A A BRI, Jur-SIug WSTy, 6 T3 - 14, 2019 & SR R IR Ha & "
3T & N Praide Sfde Il IR H1 dfed B & e Sifide Alsd yune [JeRa e R
IRAM f&ar T |

ﬂ%’cﬁ'ﬂ:

o I e, Siad fage faum, des fayfdarea aafH T SR #lgTr d%iET @ IRSIS Udid! &
SFIHH * TR |

o N IWMIR, TWARNTH-AASUHSMR, Gas @RI F6H! H1 fazamor | |

STaifora SNyt / Srd=mar:

o fAEER 19-22, 2018 & SR TSI <Tel AHINTA gie gRT WA Rigd URIEor HRiswH & * SR E
3R 3MUIfaes Stafage-oiF aifT ¥ UidH iR RIHgHRu d * e W i Imsst &t
ST Ffd &1 9y |

8.2 Y91 fag= faemey

IR SrTaTd

aﬁmﬁuﬁrmﬁmwﬁﬁamﬁ:

o T 3P gRI 4-8 fATSR, 2018 & R * WU TH fogm W emifoa sidfdwas Iy
(SMETITAEAT -2018) H upsH Al § a0 Ifpla fidfed ufadif sk siivass! & 3%
ST MNH W (AT ardf ) |

o g RE®), T, eEm, gRI 4-8 R, 2018 SRM Al @A fAyH W iR sidfdd
RATE (ATSTTARR -2018) T “op-FAwaRify IR Ja & fow gaaeH Wedl & wu A fgydia
srsIRIfeH diffte 2ite W) @ReR Tdfa) |
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o T 3FTATA GRT 18-19 WRaR), 2019 & SR 3ciiTe YRew fayfaenay, ercivre & v@ma= fagm, Iem
IR TAfaRYl TR ST GOk SIRigH S e | sliucss! # S1-U YUl SR I Sruai &
9 wfehfid fadfad ufacifar 2five wR (omdfd amf ) |

o T, UATA gRI WA fagH faumT, yURd Wit TRiM, Tsat # H » sfudse! 3R IR Jat o
T eH- TaTEA AfMe 3R I ST " 21 HRaRY, 2019 (Yd ST T |

o T RYIP!, T, 3RIATd GRT 18-19 BRAW, 2019 F TR 3fctiTe GReH fayfdemem, sreiie # am=
AT, ST SR TaTaRUT TR ST GO SIRighy Twiad § isp-favwsfe 9k 9 & fag seiaeH
Weral & w0 # fgydia e afe Wife wR @iex ugfa) |

ﬂ?’lﬁ'ﬂ:
o 1 F.IRUY. IEHHR, Vgifad g fagm faum, desmd, gag
o S1.UYd F. Rig, IS 3R UehTI-ITRA YT, Husme, gas

ugs uifed
LELIN

. S‘TJ..R’IEI'FIT WM, MEIMEUISIHR YOI, "UHh U I N-geugiaad fAfere- & R0, HH!
gfaferar 3R IARE A" R |

SffaAT=T *1A
e o yfaurRrar, smHfe araie:
o TRAY 2019 H UCHR-T HIAS HH AT, AT TS HIAY & “BIOFACET Sifdd fagH & & &t

QIS TR I AP TR & FHA H T AT gl & FU H,  "Pebs dall DI HGH SR o
Tisd # g 8: U TRaTd® 3R 3Nfides iae! 3reqg * 2five R sarerH fear |

gy & arer fiw 1T @rer=:
o VA fpEamT®! R P SFAIE dBie (UTGUHH HIS PSBP302)" Wawifae! faum, Heg
fayfaame |

W'Cﬁ'ﬂ:
TS, HIA®TT | ST Toid Hifi® iR 3. goftd I, sssmscl-af femamstt fawreaar
MYP R |

o 3 YIS Wi, SMSamEet-oft fEraTRft fasmedar w |
g Tt / 3R Rieder W | ST, A A, M3 3R, FdgH, "ufded sga nfdd! " R

o 31 RRIY ARG, SMS3Ed, TR "WHR HIA-UHE" WR |

T St / Hri=ma :
o 8-9 TRAYN, 2019 & R ULy, Has & SMAford Te BT Hic -2019 (RTHTH -2109) BRI
DI TS AT & DI & 9 H B (b |
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R et

o 25-28 3Ud, 2019 & GRM URUTT WeNfidHt TR a1, Gas & sMEamsct s gRe SRt T
TS & H e |

o 6-8 R, 2018 F IR SHemSciuy, Favrare #  w@reey 997 4 v R Ao T uRkwarg &
RgFeTRE! F T Iufy-ogee Ui Iarel R Senia fafeer W

o "TAT/ UTHTad IATE-IET WRER foransif & SrTfas! Siqe, eabaRiue! SR, TR 16
(2018) TR |

ﬂ?’lﬁ'ﬂ:
o TN TIUW. iy, oMuifde Shafdy UHM, ST, g@s, 'WicH WA / dgsil & deid W
Trgiefary] Fsh sl &1 guyTa " IR |

WU 99

mifad araf § sar@m= / uftarg & ufawrfrar :

o 8fRER, 2018 § 12 fa¥R, 2018, & ERM MM TR, 9 & smaford sicrfgha fisia Td siftrwed
RS SEyRITE (@RficRi2018) uftare & ¢ uad 99 # 9@ dAfdAS Rgid ) U6
STHRT e faar |

o 13-16, f&TWR 2018 & ERM THEA s8I I Aifeies fag P, Biawrar gRT fowar siven H-axH
TR, PIABTar H I "3RS wfied td srids Irll-Sedkiiueed 2018 9ad * § TH
STHET e fear |

o IMEaMmEc, fiweh T 6-10 A, 2019 & SR MR "WTd PR Al W FHrferar vd uRare:
Suwd), TSt 3R W T U T e fean |

o YH-IE-AZATT T 6 A, 2019 &I AT "eft fog & el IR Ha" ¥ U& smHid
e fean |

o 30 TS, 2019 B TILA 9 AT Hiferd fag b # smiford » Wifdet # W & AgAeR IR
HRIRMAT 2019 *iPTHTHTTSFGUT 2019) F SHET araf Uvgd S |

o PSS, WSTR H 31 U3, 2019 Bl "I 3IFHR: IRAT § FaTeH " W ford e &
STHRET ardl TRgd &1 TS |

e 5-10 9, 2019 & GRMF IMEIATEC!, IW & " - SRITES Rigid W SRR " § uig smEfd
R feU T |

o IMSTHEHH, HUSRE, SRR, ¥ 4a3, 4 f3¥eR, 2018 B Ud IS T BI el o1 TS |

o 13-16, TR 2018 & ERM THEA 919 I Aifeies fag P, BTl gRT ST e HawH
TR, DIl H I “SHRIP Sifed T Sraidd qHl-SMEERiteed 2018 e * # Th
3T T Bt remed Bl |

o 25-28 TRGRY, 2019 & SR SMEATSS!, TG T A "3ME3ME- S gRep SIadlt 9ra fage
IREarer, # “fifdet iR A faem ok e fagm erEddaeiitg-2019) # gonferdf g
Tfsharsll + faw IR SAfd SIaRiSia Twie # U& aqid 9 ST e SI |

o 6-10 A, 2019 & TR MM, Al A M "wird SR faftrt wR srfwmer 3k ufkare:
SIUwet, THE! SR W U IR 9 B! SHeAedl B! |
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11 3AT, 2018 B IR fIUN, Sgensel, Sia d g ifafy & wu & dlefid IURIE SryTwor
fear |

20 TS, 2018 Y M3l $ER | “faf= dars THM R Il ufaegur W i araf vegd &t
|

4 SFES, 2019 B IRIMEE TaRIE § "Aa- a7 § o9 3R Ikt UfoReuur &1 S[gyRom W
Ueh SR el TR 1 7T |

tue urfera
arr:rﬁr-ramf‘q'

3 9ATs, 2019 HI TH.TH. 91 A fa7H 8, Hiasidl § SleHe "Hgg 8§ tfRie mfaet td
ST |

26 I, 2019 BT TH. T, S Hifcles O &%, DIAGIAT T TSSO MY B SHfdciig Tadb!: AoR
3R TR! BT IUTNT B U IR W R |

20-22 THRARY, 2019 F R SHTSIMSET BerTaTe B, S8 UM ke [Jead Wd & Imafies ufafsan
APt @RS & ST |

4-8 4R, 2018 & SR SFUGEd Hifde! T, AT it difdet siprett, o, 9=
TURTSY B ST SfaRTe N 7 & ufrn u=iid fafesvor Tuma= fagme- 2018 uftdare @diegsmetdh)-
2018 H 3Ifacfg AT @RB!I BT ITANT HP I Ioll THz BT IATGT 3R WA ST |
SV faw TR Hqul e |

5 9deR, 2018 &1 Ugad Hifasd! T=1, IraAr siftmifiet Wifdwt sreredl, wers, Hi TRt &
AT TSR 2018 & IgeTe Uyl § yRd H fafemRor vamm fagm nfafafiar uR sy |
22-2 AL, 2018 F TR IGR Aol AT WId Wbt g T R 63 Sus-stemuTey
Sifercha fas Jiw e & 23 U0 -SSR g WagRSIUS dd-1dh BT TINT Hdh I Tord ST
T gIIIoH 3MaY Bt Hfcdd Tt |

14 RIdsR, 2018 Y, RN fag Ria Ta SgEum TR (SMEIAETHSIMR), Aerel & ifchia Hra-
ged T WaeRa It 3R e |

12 fydeR, 2018 & 341 fagM wd Uit TR (ST, MeTeht § e AHgy o
ufRyer @ sifadia mfaet |

(5 - 9 RHdeR, 2018) F R IHT W [ayfeney, IRSIN, ToRmd H fag SR Weifiet faum
@Sleadh) & THUR ufigar RAfR o + wenfvae dam faveT & ary ufafpanstt @t afast: duR
3R 3] & & U faarg " |

5 RideR, 2018 P SicR-[axafdeed TR g (YT, e # “sifddla s TRD! BT IudIT
P THz Ied Holl BT SUTG qdT Siaraxi J THz fafaor & sruanT |

10 310d, 2018 P! JUH-SITS-UISdTH & U MU ardrenyd & e faveH iR siaey fAafor o
Tt T SR Tfager=e rawuaf @t sifadia WaerapdT |

I faTF o IR ¥pa § diF ARSI ([ AR ) |

(1) T WSS qh-1h! BT IUANT Hd ¢ It & SHfaevH o doRl & g9 Rigid 3R
AR & STy |

(2) TfRTCT 3R ufdyeld it 3R Aifheed iR T H T |

(3) ITEft AeruT quiF & e I Sut Sl doR SR SRWTT W RDIUd ab-1d |
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o U T 99 Aiftie fogm g, dlasmar o sifadia aor, sifadty WaeRe s dh-itd 3R SyaT
(@ TR BT T ), @RS STHUT TR TR & dgad) |

ﬂ?’fﬁ'ﬂ:

o T IolE BT, T, T, S Hifere O3 g, Sideldr: (1) hHces BId-THIYd Uy - S &ifors
IO Waenfiex &1 fAufor; (2) THz WSS dh-1d BT ITART HXB AT, Od-3MT] 3R
REVIAETA & Y B! STeioH Rd H g3 o ey e |

. bt i@

ST SATET:

o SIS a3 YR, Gas § 04 fedaR, 2018 HI AWt XuaH fagm uikdiare & Sgure ¥ # siegerdl
DT AR R fer |

o S fush g fayfaemc, sy, d™ad # 21 fAEsR, 2018 @1 "doR ! #eX WA AYSRI
TaRTRer H fafeRur s & I SR aey faUsH &1 HHU W &) S s fiu
T |

e 11-13 FGRY, 2019 & IR TS, H R 0T 39 T Saawi-e T &t 25 &f aiffe Sob
T g7 iy & U § Igured SR fear |

o o9 IRIM, 9a% H 25 6T, 2019 B UfAfd ot . geex WRS ARA & |

o UiEAug, 4o § 08 WA, 2019 FH HRAT IR TR (ST RGN B SFEYET @) Hie §
IguTed AR fear |

o 16 THRAY, 2019 P "SRIPI 3Had TRUN TN " (GRPI-SASATRUIC) BT IHT 93P H IgUC FARIS
& g&T STty HT e fean |

o 18 TRARL, 2019 &I IMEIMETISIHR R THTISRS! H mAfd "Riep! & W Aga wrfew:
(@ersud) #  Wewyl SriwH H Aqa faer & g wn @ ReRiar W i Sre TRgd
foa |

o 25, 2019 P s fayfaerery # AP faxH fGad THRIE & SaeR W "HRA H faw o1 fRufdr-
i SHY™, gfavaed 3R o favaed SFyged Sg-UM" W AT R fear |

o FFTR # 05-13 AR, 2019 & ERMA ARG "IIRN T TG fag » uRdarg # siaRietg smwfd
RS U fobaT 7T |

o IS, Mt & RUd digad H 15-17 U, 2019 & SRME * FrToe FrEmstt & e it
fafer=ur e SR SIINT" WR U THAT SRS URd fobat 7T |

fma®. 9=

STHAT SARSIT:

e 14-15 HIE, 2019 & SR & W Nefie SR (Slemsudh) gt & o Iy Acpiorgs
AMH (NC3-2019) THTE H “3MfdRes TU ¥ HRIES dgH! 3iHlbemio Aol 1R Igared
R far 7T |

e HURdD & I oM sl grT yrifs » arElt fage ¢ % IR Wa # did Tasdl ¢k
SAfRE YO fag" W IrReIH ¢ & fore S forar o, gud-dieg-Hisaiy, 1 06- S
14,2019 |
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30 HS-01 S, 2019 & SR USRI faxafaeney, secht & Smaiford Aead Jafam, Temr 3R Reia
JARTT (WSeS-8), HRIRME & "3MaR® T ¥ HRES dgga@! S idbedion S W Ayuf
ReAT T T |

3-7, 9 2019 & GRM Bt fayfaenay, seat o smaifid Jafom ok Tegfvay ¥ vara- fagm
F 14 9 SARIPTT THIAT (TSI 14) H, 4T TDIo-IgS! BT ARI & T SMUIaS SRIGH &
w0 H ggT 41g 3R 30! STARTar & usifed ok urgdififed arpioiel” )R SR ¢ & fag
STHRE fovar T |

AT ged
AT e / eI :

30 SART ¥ 01 TRART 2019 T SiaTeRae ov [ayfdencr # Smifo SR e wide o &
TEUUT SFHR 3R TMord gfeaeuor e o 3ofeH, U op-fhefemd  srogafyd srawm ¥
PHIG AR Th S IARTdT UNT TUg Ihpau # fharfafde side® » vy R @rer a3 &
fore emHfAa fopar ) |

TTeT qayd SI9UT TRIM, Hag § 27 3Wd, 2019 FI AR "Sfawig & & TIuHSR " favgs
o ooty Imgt & aeh-freecdiy, gafem & 3rcuafRid-3-Hdg 3aRT d% & IdRadd IRd
U HehH0T " fag IR SReT o & forg S fosar ma

Hﬂ?ﬂ'ﬂ:

YIS SMYAY FHR, HEIHEA-a1, “pfSUMO W 3R WFd E2 3R WRASTH E2 & 1Y
P! fdfehar W

1. 915.g, TR, 3E3MTScl- dir “HRINAe & Sii-giadd R HRdASs JHg1" R

fERI®, & d13R. T, SSIHSTISIR RGATR, "sHeT-TH1 fheeda” W

8.3 Tfordiy fagm= faemea

TH. TH. TG
e § ufayrRar:

TIYAH, IURIS H TG T " AT YeR & favmga » |

gTeR feu v =rE:

IME3Mscl-ar H Plafosd SR ifiameie el faval w10 sarer= fau o)

TH. Sft. g
IR # yfaurRar:

20 3T - 24 3G, 2018 & SRM AR Jer, wied fayfdeney, Hreds & "oy nfawt &
AYFH far: FAfaat SR SfaR" W I THa # YT form SR 21 3R &1 " gfader
AT R HehHUT JHISHT FUARU & JIERAE &1 HRATS " IR U W ardi 4 |

67



S
quH-Sieg Higaew C\O a1 ufade 2018-2019

Hifse fasme yed deg

20-22 TR 2018 & TR WRER Ued fIyfiemer ey faen 7R # S SiaRighy 39 sicorsT,
B fIzawur iR ToR® Rigid I@a § | fomn, 3R 21 FdaR &1, a4 i somid &
erg § il RIGid & S[uanT "R U ST araf & |

27-29 AR, 2018 F TR HIERA T THd SHIGH! TN (3 TR & 1Y Yo ¥ ) gRI
T & Sfaerd oiR e R mAd U I@ia o yiT forn, 8fR 27 FdaR & "AFd geargsd
$S Ao R T SAReAT TR o |

ord B ey RERYRT vy W e AREMRTer R IRIE, Seral gRI, SR 3R didyg
AT (27-29 faiaR) & A1y WG FU F AT T SRiSra F:ia # Wi forar ok 27 fadisR
2018 B! "ISH AU ! & Y SRthers Aladed” W TH STHEAT ardi gd B |

3-5 A, 2019 F SR GHT HTHT fag R $x (@EaTas-ClemumeR ), §as gRT St
TfOrd e ¥ (TACIY) & aiftids T & Squled H THET o 37ehe & U § YT forT |
HRHUAISIRSATS, SR, BTaST & " Stz Afadwed, Hiftufds nfawt SR defea asf & urifies
faw W AT T SRS 3R TR | HHT: 3 - 10 SFasY, 2019 3R 11- 12 AL, 2019 &
SR YT foran, SR Smfd ardf, » Srthersa Wfaded & fiu Jeirdia fae! &1 SryanT & e
WR (10 ST BT ST H) 3R " SHHAUNG MG THIGHT TR (11 TG Bl T H) &
i IR ST It TR @Y |

24 - 26 FAS, 2019 & GRM Hu3 B HRAT MeNFI! SRma1a T Saiford "SiarTscIg Fert g
gfaTe " o YT ford, $iR 26 SRt &1 TeH & JHIT THRIE B HIYor far |

16-17 XA, 2019 & GRIF BT UTHT fa RI&01 &% (TISITaws -SeMRUweR ), 4as § Smaifora
YR Afgar iR (SSssguH) &1 &g SHriRmar & T o SR SRiRer & Udh U & =
o 7forg e faw W smfea U9a Tl & Smfd 99e favivs & = u & | for |

19-20 A, 2019 & SR 19 U8 Agd fayfenem, Fim O, Haifsar § A "X 3fd WR |
¥ g " W ST IS F U o SR ¢ R Bt QRIaHd, S, fafad iR sifear fawg wR
(19 |1 1) aTdi URd PI; 3P AT balfsdl LT GG, AH U5 H, 18 HId I, "W-TebIRka
fRremerRa: Y & Ugd Witheds wfafAfia &1 R W maifd a9y uesi & Igared & off umr
feran |

19-23 WS, 2019 & GRM ORI SHIeIe BR Usary walv, Ry gfaffdt, dveem, sorea o
FAMIART, TR AT Td SUANT, AT YewR &t faRmd &1 gaiefer R 22 § fynfesds fremen &
T forT |

SITHAT ardT:

T YR 70T fawg TR 2-4 3FRd 2018 & SR fads 9aR weass {10 & dgd smiford uri=
YR T &1 ARSI S | Afasiars o got fayfaemerd & 3 ardft wegd &1 |
7 TYdw=R 2018 &Y “3i, Mpadl 3R WAl vy R IwT A faafdaay, sRaid, Ra A
AT Sead! STmR RAIfR & YaedR & T U H T adf U Hi g |
1 LR, 2018 B "I & UfagTRie uRUed SR Tdl &1 wiifd & g9 YfieT fawg wR Sidfear
IR dicdl, AR H ST ST SRR HRIHH H U HTHET ardf Ugd 1 |
AR 3347 JHTHAY Hicsl, Gas # 14 HRA], 2019 I Hidsl gRT AT Th 92y wrdea
& TH UM & ©U H " YR & gaf &1 IRAT, TR HEEAT a1di wgd 3 |
22 TRadl, 2019 Bl AT TR HSd & dlTH. dalgax didel 3 I8y, 30 H "WHe™
TR 3R SAAfd R 396 H1f" WR Ao "29 af SF. . T, IR Dl fawman are @auf
S 98 wERTE) fean
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o 1T, 2019 B "W 3R FASTA YR TG BT A" WR -5 U TR, IAREG
B U mfd shueTie arater & araf O &1 |

o TAR-TF SIUYH TRM, SARTEG | 2 AT, 2019 BT "SHHUNI FHIGS TG TR & 1Y
Sterg Afade" fawg R ue st # aral vegd &1

o SRS S H 27 3R 28 T 2019 & ERM IR TG &g GRT SRR I Sromforda Tg
(2019)@! MY YR TS H "¢t T &I g1 & STomiOndia I " R & HfafYy arard vegd
Edll

HRTAT A¥PR

o TIENITES, G908, H 16-17 WRa%), 2019 & SR ST YRdTF Afed TR & &g Hriwmen &
“TIfOrT & G T s 85 & Jig THTIGd HIIGT TR TRAM o1 & ol A foar ma |

o IMETATH, s | 28-29 A, 2019 F eRM Fifkufa iR Tefdd fawaf R smafra we § A
Bpics] & GHuRad Bieliagd 80 W mwid ardr Ok B |

o IMEIEA-SIE, 4as & 4-6 AT, 2019 & GRM ST SMSMEI-SI T fqUmT gR it
o H Wi fom |

o 16-17 HRERY, 2019 & SR TIEIRNTHE, Gas & NI s ssyud &g wriemer & Y femr |

o 4-15 WM, 2019 & ERM ME3MMScl-SIF TG fAHTT & maifsa siftremarie A iR Sieifeaw
TR ST TETTH SRR & Ga awg § U1 fom |

o IMEUHSNME-HIADIA H 13-25 Hs, 2019 & SR AT THRTA Rigid & WiTd e § U
foram |

o IMSUATTE, s H 28-29 HS, 2019 & SR iU 3R Tafda fawal iR mafoid gwe § i
foram |

8.4 vifaeiy fag= faeme

ST YRTad

WEdey F arev few ¢ srRanT=:
o SMSUIE Gas § T 99 U0 TRl B &) Y Hifae! ST uleasy UerT |

W’fﬁ'ﬂ:

o @ W WL SifaR faere, aiiien fayfoemem, W, @ial Sedw, amiRiam fayfaemem, .
Uex Y, STSUTA SIRY, Y. Y09 9199, Heud KlhgH |

o . Tact frsiier, et Tibam, "MH e 3R ufdfsrar 1oi & fog Sfed St faue da-ite &
ST W |

o U GUR IR, S, USR], 7T SR B GoqHHl H Tgits! SAR-<EE” W |

o I iem . IJurer, AT syd fayfaemdien, wds , e Sl Afe siftfearest | fawife &
TEq" W |
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HiftaT S

AT arat:

o HRA P Guft A1 fag srprefia grT uraforg arEh fage 1 IR Wa § rgadeiAd uieH- 1 §8
TRET & HILgH ¥ S{eqg" IR ARA & & forg S foram T, guA-Siis-diseid, 6 13 -14 S
20191

o HRd & Tt A7 fogm el g1 U "l faee ¢+ TR Wd § rgadeiHe -
TARIH SUBRUN Bt HRIVUIC Bl FHHT" TR HARAM &4 & forg wfa forar mar. gud-3dies-
ST, 6 A -14 57 2019 |

o S, 3eeh # 23-29, 2019 & GRM "FRRLT-2019" WR AT SHRIP Fwied | » fdg ¥ud
31 WIad- WaeRe I gRT ifda R-IARMARCE Re6zr & SMRMETE oI * R ARAM 31 &
forg sifd fosar ma |

o SMRIETE, STIE H 8 -10 JATS, 2019 & SR v fdta aiifie squaed! g & » fdg
U TSla IRIaa WUl gRT Tiferd IR-ISIRMAfe® Re6zr & S1fA=Ta Toref * R AR A
& forg srdfad fosar m |

W‘T;
o 3 3R g, eMEemEuag R, 1iurd &l " IR-ISRmieed iftrarae! & sifterdasdr R |

Srafora ENET / HriRm:
e 6TV 14 T, 2019 95 SS-WEeiwy, gag # URd & I I Sipreial gRT URT gud-
SIS WEeiiey H Gl faF W SIS TR el (THUHTH -2019) 1 Sfrter FiAfa & =mfie &t

UeFTH ™

W ® wfaurRrar, smafia amat, uegfasso, sife:

o UHA-HId BT Ficgd &g gHTa TifoRer B UHTR1 Ico I HT F TRl
dt. 37 3R T geferr
It A o W 7 sid:fawa ISl (SISTauERi-2018), sSR!, das (WRd), 4-8 AT,
2018

o AT T HTTRTT WITHRT SREUN 3R Feadh (THIMRIATSTHATT)
U1
RN TH Hias 36 ST (QUIHISS), TeHTsc! S gRT TSI HRIRME!, 25 SHaR,
20191

o 3Tl Uil & gAaeia, SipisadcNe 3R WRHIA® IudHRul & forg wre- Smeria Iref |
U1
HouaTy, S fayfaered, ST, YRA §RT 13 9 201 AF & oRHE g Aifas foge 9
JRAfd® BT SN db b1 AERET F Sl |

o YJA Yafdd I W RD YT (TSAHRT) BT SUINT B [Ghicd BT Aga-
. gl T, &. ga SR . I
HoeaTy, S fayfaered, ST, YRA §RT 13 9 201 AF & oRHE Mg Aifas foge 9
JRAfd® BT I db b1 AERET T Sl |
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o URA & Gt A7 fagm srprefEt grr Ui amh fagE ¢ v R O wpa § ude et
H1 AT 3R Mefiel R rRe 33 & forg smwfa fovan mar; qun-Sius-HEdiy, 6 78 -14 5H
2019 |

o 13-24T%, 2019 & SR RATHW U Hoty fayfaenea, ywiemer @ad) & ranf td menfie)

R IRA fear i |

W’fﬁ'ﬂ:
o I IR R g9, M3 fiweh, URd "wreH Fafa sifved Wae R W
o U UG, GRA & 1Y MR TgalT: " Uohdl foheed 8IX & URAUT 3R A ST |

TS / SRR BT SMe:
o YRJ & Gt dF fogm sipeftrl gRT urifod 9Tt fase IR WBd &1 HIues; Jud-3Sils-

ST, 6 AS -14 S 2019) |

geild disd

@ ® e arat:

o STSIMRY 3R Hg, Tl 3R Pb 3METICIUT H TR &1 f[dbM, TSI Td &7 Wifas! § 87d & gl R
SRIPT THIeH, 3-5 BRad, 2019, fay YR, Tifafrdbd

o CIOWETH dw@t § fraemdt siawt 3R AMfeed geamy, Tifierg 3R fafevor Tame fagm w Sies-
H1SREATT T, 15-19 SHAR), 2019, HTHT TRHTY UM FHg, Gas |

Wi & arer 3y MU srE:
o 12-16 TEER, 2018 P IR 3icR-AxafIeery @reb b5 (ML), 72 feeeh gRT AR AP
TR ST T YD dAb-iled Whdl H STHET ol (3 ARA) |

W’*ﬁ'ﬂ:

A I TraTRITeT, U TH. U HRUCR SR TH.S. dhiscd

HTYT TRATY] S &g, Gas: 3131, faym, o, gaioream

<ud fed & It dRifer fayfaemer; criva fayfaeme Tt vaRmRire, guat: R & T Sied
SR-faxafqenad &Re og, T8 oot T, IReeR, SRd. Rig

TSt TSl Tars. 3a

Tl aYd SN IRIM, Gas: 3R, urferd

gaRict sifr ARy dad, guye: 0t Aed

gRaRf 3ffts AeReR, gRaRid ot 3 3Tt Whicds, I, gob: .0, ART Rig

fay yR, wifafea: T amadf

TR TAS:

o TYPIY AR U D! H 1A & el W RIS F8eH, BRI 3-5, 2019, fay wRa, wifaFesa:
BHRIHH AGDHR AT & T |

o AT Hiae 7 SIug SiRIP uRdarg, 9-14 fadiar, 2018, SR, Has: SrieH AHA & Faw
3R T GgE® Homelt SR Rd wepaur fawg W maifvid T oty Sdla’ur &1 9H-aud® |
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FAH HrAHH W, W, A 3R 3% Nuas! SHET 7 ATy Tgaed! SR AT TR - HR
100 ¥ 3% TuaS! S, URCSIFRRd Hal 3R JaT Bdbec! dI (G fea |

3¢ gleT
3rHfAd araf:

19 S 2019 B! A8% WHIRIY, TRS JUSIAT Td GRadbiad H foid U faadida I8 @ 3
T o HrfRmer § ShursmRe gRefl &1 IUTT dRdb TR W 98 #RGBviaRADNNASA = @
fazQwor AT YRaaR B off YR # /2 70/S o] & HR Tl 8" IR U ardl o & forg Smefa
fearman |

22 T, 2019 B YR IWHR F WHRR fhaier W (THHY), THTY FHuil [aurT (Seg), e ok
et faum Sewd) ofR It fogm s uRve gRT S HeT fox Uit & dRM
PR &P B 3 AS @ W 3R STHIRE" AR IS @78 RS O srgdem™
FHIAATAT TR TH aTdl I B o o1Q i fopam |

14 3, 2019 B YR WeNfpt TR (3MFAScl-duey, IRURR) & IS &1 Id & SRA Th
feadiu 38 @ g9 T ia fag erfmen # ofiuHeiRe ik #RADatHomeindia &1 JUTNT HRP sAh
BT STHTRAT T8-fadhM" R ardl URgd HR- o fore i fovan

06 31, 2019 B! AEF WHRIH, TeE VRS WEAT T4 ahIerd, TP Hared, T3 et o
TS BYeT e ardl/ HRIET (3-HeM) & WA F " &P BIdl BRI T-AdmT &l qwgm
& forg SugeRE sfidhs &1 gAE! Jdl- 3 Hd- SR -IFSTT- SReal-Hfdfad fa=evor W ardf
URd R o g e fovam ) |

23 TRad 2019 & Jgifas Wiawt Fx, Je €iwd siow, el Ay, fiwh-110007 gRT
T T fiaeii I8 @Em wiid fodm sriRnear § ¢ &% gid e ug-faeN st o
SHTHIRE 3R #378 Te SHEfSaT &1 IUANT B gU Y #TSRITS! MY 2" TR TP drdi o4 & foig
S fobar T |

T A wrterd, eel a3k Ty I dRTHSd, SR gRT 12 fR¥eR, 2018 &1 smaiferd 12 o
g Wiafdal @t gfauT s & GHETH Sied # e @ e faue fRen & gar efveaan @
ARG -faH 94T @81H W aTdl IR HR- & fore i fpar mar |

28 R, 2018 P YR A e R SIHUH TR (ITSIATSUIZIR), AR, NS &
FHR G H "&b A MBI TE-fAHbTd & grgH & oy ShumsRe siws & garc sa-
AP H SRoldl- ZAS fARATO WR A aTdl IRgd 1 T3 |

6 3FCER 2018 P AL fagH Rrem &R gHuE (W), S e Rawdia I8 @ g wma
o prdRmen §  SNUHSRE & SUANT TP sidb-ald ATHRAAT G8-fad™ W RAD @ 8
TR -fa S & =fid 81 & AT 100+ TRIR & S DI URIE0 " W aTdl IRdd R &
fere swfAq favar mar |

18-22, UTH 2019 & TR THSHRU-ANMEUHEIHR (Q0) gRT Mfde WET & 90 § a¥Mis 3R
ST SHTASIRE & Ugd aWTig & IJuded | SMAfeid SIaRigha Hiexaviaed Sem- || gwe |
"STHSRET & Y AS@FH NS a5 SdU™ & fUad 5 auf & @rel o) RO * 1R gex
TR Uqd fopa T |

H?'Cﬁ'ﬂ:

gaT TolTH: §H STN-Tad b 101 3T TWHe -1 SMBIREISH BT I P 5 |
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Tgart: gawg e (e Avme gFaRict, Hifvar TR, @ . TIfem (URd @ma Hifdst
o TR ST SMHTRATTE: Ta-Y, SV HA-SMSIHR 3R W ST sraprermaif & YT srawo
et fokelie HHR @RS gRaRic, Aive], yRa), @i 9. sredud (G aRic! ot gCHISTRR,
%), Iy . Hiwe (3T gfaRict, go), THoRIesh @HaRid i sreifa, dids), auy &.
N @Y-TE ST TR 3R YR iRt TR, HRd) |
o SITHIRCI-AS@TE ARG a1 Sg8eM :
TS (TTHISRU-AAEUH IR, o), Ul TS (SMSTIRATT, got 3R ot fayfaeme, Herdgm),
Tt T, Tl (HRAT Te Hifde] SR, SR, HRa) |

m/mmm
22-26 feUR, 2018 & GRM Ag® WHRIH, TgE VRS WIRIAT 3R GIAdIad (Rpfa HAad,
YR WHR), T3 el B TS @B Fewrast fRIfaR o1 simarer fosar ma |

o 17 3R 21 H & FUTHANR3N-UfNfar RfSar iR HifPwd & Hrem I Wiad Al & forg @ien
D1 SIS AT | SHD SATET 22 FH 2019 DI R WBR & WARR fhalHie W (THDHTY,URATY]
St faumT (&eE), fagm aur Wi fum @ead) ok ta fagm Suerag uRkug gRT S
o garm, weT faTH uex & ERM STHSRC IS @78 ARG A 3T Hriwem &
3rTe fobar |

HUUT RTSHR

3 araf:

o TRAN 2019 F Eguudl, 7% Roweh # maifrd R ekt 3R GgEd! (WUHUSE!-2019) & H9 H
"R AT ST @RUT H Saiag i aTa SRR TR ST aral oegd &t |

ﬂ%’cﬁ'ﬂ:
o fOFIE UM, YR T O TRIE, S wd Hifde! 3§ o smafd e &t Yfier

N

o T BN 3l Tw, SHiege i wRH, Bt fAyfaenay, g # OR dagd &7 ¥ gl
IREERT &7 SN0 " TR |

o T DI SIS], Fiaie faum, srgesdiel, o, "Uieha-g1-ad IS 31t gid 3Rex” WR |

LIAEERY

ﬂ?’iﬁ'ﬂ:
YT e fas & Rrerr o g™ & oy disaiey & wer AR grifie yone fasfid #a
3R I HA & fore Twadtemgdid-smgfiem & ary eaiT okl | |

ST BT TS

o fOH Il IR A (@EUHEH-2019) Bt A A & TG 3R WA & [T @ R
Id YA & HIegH ¥ T I " IR Ueh AR fe |
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Hifse fasme yed deg

SR, ANRISA

e SR fHeR:

o HaiaTs B & fo faoraRit fRIfaR 2018, SMSSTISIR HaTa, feamR 20181
T AR "HfaTadhdl: SGYd T, Tl 3R Sy |
. TR T3 & forg T uReHT wanTt SR 3 & Ryl &1 SUa axd $© Wifdes gersii &1
ot fre=i fora|

o gq e TRM, FART 3R S HHT g Riem Fg, ASMSTHSIR, Gog gRT Hardt Hiaw, arsh,
dt ga T 29-31 fATER, 2018 F IR AT Yd fOFH TRIM H TR 3R dg-UHTRB TR
RIgid TR TR dOR &t 3R Heffg fear |

o UIRHTH @S-I, 2019) H AT IR IRl W 99 srbTafial o1 SR W@
Q. "3 rde IRl IR ORA
& WM TH T OEd F 91y, 30 ufauifial & faw difae) vt & 9 Set o dur fear iR =R
TANTRTen Al ¥ fbT T g o folU Siee | T Ieia-id Ugd dg ol f& gfauial &f Sear
TGN AH-1p| Y ST HRIAT T |

ﬂ?’*ﬂ'ﬂ:
.« [ 7 AOR U1 Sremm WR ST et sifared, et favm, ges fayfaerag sik Y. et

RTATSH, AR caHTarormd giarie!, RIMR |

HIeY arad
o THIANRITY. Ficol, 9, Gas, ¥ qs [Axafaee & 0. TR (YT - 1) SRGHH & T HadiaR
UISIHHI B 319 STRIT HIfdP! TR Teh ShTs T LT b |

ﬂ%’cﬁ'ﬂ:

o foRT Tar siqR-enfas frsng & daebty fagrs qored wR Sl foidg UeRaR, o UL dElad dblee
31 1=y |

TG PIBBY

W 3R mHfa araf:

o 26 T 2019 & O faq faum, Aidun fayfaemer, g # » ReeR SfUeuicRul & fow Fareq
TORY " IR TH ardi o & fore S fean man

o 079 12 A8, 2019 TP IIRTA] W H ST SHSMR 22 SRTP JTHI el R Toarmyul
T TSAIHYU R R ST 13 e & "ReaR sftReuiarur & fae qared A6RT " WR T ardl
TId P TS |

o 23-24 30, 2019 F IRF THSRATTS, Gog F ARG IEIAR T TG AR (3o §
T fas HIdtaTs & B3 & g Wiiay aifAe! | & 1l IR RS Ugd foam T |

W’fﬁ'ﬂ:
o T Sl @, Acen fayfaenay, g & e U § faaid Iggd! W 3 %g UHd & fGxmas
fRar |
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MR TWPR

o  TRAI-TE, 2019 & SR Has ayfaeraa o wH.uerll. 86 & afade e #, Jared Fifd-I
1 UTIsHH UG |

o AW & ANNG FHGIU BT YN Hb Hgd A&H ol & GAUfdEur W TH.IEH,
fazafaerea el & fou (@EwR 4) G T8sS |

o YIHd Y H&H WRd T YT Wl DI fdggd drcddar W TH.ugd!, faxafdsred e & fou
(AR 4) WE IS |

o FaTeH A& H BHf T B SIS © R TH.IER, faxafaeman e & o @ueR 3) Wg
SS |

o gaFHd g e H BHf T & Ui Tured 1R 0., favafdarag sl & fou @R 3) 98
TSS |

TeanT :

o SRIMI, THUM, RAT CIARUHSR) |

3 arat

o IMESEE $ER GRI MG U gl TR Hie-HIE -2019 AT & SHRIPT FHIA # ATl TRdd B
& foe st fopar m |

9. 9Te ¥4 ¥ o Uifva Srgiem uRRaiemg

U A9 gRaioHT e EDIRERE | 3afer T URATSAT
BT TR
Wfaeia fag Remea
S WA | gad1a 44 RIS & fagm SiiR SShfafa 3ay 4,178,146 /-
3T gRT Nb-Cu ST dls 01.08.2018 ¥
FHIifore udeh fhel | (@agama) 31.07.2021
T ol e B GED
YfTenT BT URTE0T
31, gold died | -3t wie ATfyepTa faq 3599 27,28,430 /-
TWRRBI 3R il | s o 01.04.2015
FTART LA |
31.08.2018
1. golid died | Tg g9 ¥ sfiaRk® | sidR-fayfaemed are 3ay 6,75,000 / -
IR R-seflg e | s 01.11.2018
Srqryaft & e ufaeaet |
31/10/2021
1WA | W= UHR 3eH T, Jeom ufeer 01Ty 10,00,000 /-
01/04/2018
|
31/03/2019
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FHifss fasme yod deg
I o faemag
RIETT a9 Tfpfd facifad I 3R SonfaraT 39y 27,13,480 /-
AT 3R Y. | ufaeiied gad ag Y a8 01.10.2017
BRG] FIED O[3 BT ESEEIRED) |
fEomeT, faem Sk 30.09.2020
ST qYT 3h
TSt SR
SIAEICRIE 3T Tt R TUR T | g Wit faumT 3qd 33,75,000 / -
G| 3oge HIATHIG (Srateh 01.04.2016
|
31.03.2020
Sl g ued | py-fhedig uRaR & | fa9 SR Tt 39N 26,73,200/-
% Hew td-foreda | faym Eiead) 01.09.2018
3R 3HTdRE TUY |
fTafyd gefem, 31.08.2021
mfofae 3R
gicuprss faved 9 9s
Iy GHHT |
9 3=l U™ HRd
3

10. foaR-Md} (FHaifeamn

ENTH B AR BT URTE 3.45 Tl [GIR-INSSY BT 3M7iei Sl & | [9aRl & MeM-Uar

DI GAUTSd 99 & forg aeTfs! gR1 o8 T R e Sy & fawdt iR 2018-19 & SR FAufafaa

3o arated STESTd fg e -
EICT fei® qaT RILED
1 3T 14, 2018 31 fipaR o, 7y o & SRt B et
SITg gt Wy TreTg s
2 3T 21, 2018 Bl IRE PUR T, Rari¥ | siiveicrd Bfan fafkmee arferiite
M) T @t daret & uR
AT
3 AT 23, 2018 o1, gafew i, AP YA IR Rl Uard: F&ei ¥
& Tibe™ HIRBT db
4 28 3T, 2018 ST, Iol1d HHR fPAT, T fagH ok Sfae o § g
THINIICT  Hifed | SfaRad 3R Rgey Wag kbt
faq g
5 RydeR 11, 2018 1. faora Rig, Wsaed ifad! 3R gag TR
6 fRrdeR 18, 2018 ST, ORI &7, faqm 3R STerarg uRad= &1 gHa
AR W WIS
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guy-Sivg Higdey Tiffe fade 2018-2019
Hifss fasme yod g
7 3fagER 09,2018 1. 3R, dt. IureAmy, TRIGa: Hifadt 3R SV | T8 8.
WRR fagE R Mot | et tRe & Iy Maer Ju=
fafaerer, Tormd IRH-TE L &
8 3fagER 16,2018 oY e =, BHAUAH § Ppfa, JAMA SR
Ty fayfaeed M
9 IR 30,2018 ST, Il BI 3Mad RO 3R YfFaast &
7d TSR ok Higdiey | 9 &1 fasm
10 JaTER 06,2018 0. dRA® 1Y TR, SR | SIHART & WY d BT WP Te-
IETaeh |, IS W S | SFHM
11 TateR 13,2018 Bl S WAy, SNToid | W SR gRd glegiod  3dieH
Foif $g, AL aa | il &1 e
12 AR 20,2018 . RIRR &. PR, Sl gRue:
rfatars ol gul fayfaserd | Srama=aanal & dedl HIaHT
13 TamR 27,2018 0. S 5. ASa], IHd 3 | dG Tl P sguRufa |
IR T8 HAifceger | el eRIRA fFaw a8k
IEdret,  gEanicl i | TR-ATAIRIG Jd BT HeR
digd
14 fedwR 07, 2018 al. BT TS, | TohR AMD! DI GERA
ThreReRIR-gfaRkRe o,
St
15 ST 29, 2019 o WRd ONRN, goT GRem | S JR&m SU”l W ARAH-g-
FHATY, HMITB IR TR
16 HRaR! 05, 2019 e ff PUR oMue |, UfARd | TeTfod AV Hol @aA &
WS |, ey TN & & H ofiad - gafarul, Sig
fafaeuar, Y SR wFE Wg W
JYTfad guTd
17 WHRART 12, 2019 Sl uifdes g1, Tganh | ifud uBeIsh &1 WaRT 3R Afdaar
FR
18 HRAX! 19, 2019 1. YTerds TH. YT, IARSG TN & W AP
CIERICIRCH W 3T u1g R U1g SHfIgS B
RRGIESEL
19 WA 20, 2019 o oy REmwe, e | shuy iR I oifas Il 9 -
FAaRIE offts TEw, SO | AR Ao @ fafy
20 A 05, 2019 1. Ta.T. e, STeemat LexA/RecA UHR & fafgd THs{iwd
gfafsar ¥ W SltAu afd & fog
Sitary] gfdfar
21 A 12, 2019 Sl Uldl W, ey, | [ H AR Bl Ub bl
3MSETH T
22 AT 26, 2019 SIUT. &9, dTusmREt 3al faaRur & fo ekt fasRid &=
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Hifse fasme yod deg
¥ fore -9 ugfa
23 3 16, 2019 BT Y O 9, WA fogF | RE-UR 8RRA (1)) iR SRA (1)
faurm,  gee  foyfoeray, | Ity # R @=n & S=uohy iR
PESIY pH iz
24 30 09, 2019 31 FfoT R, g Fg, | FWR SR 3= ool fiwlkat & veea
Has fayfaemaa # smgde & g Rrgidl &1 Aae
SRR
11. geATd
11.1 96%:

¥ 2018-2019 F R, FafafEd dod NI Bt TE:

IRA aRwe &1 28 of 98® 11 3SR, 2018
Tt uRug @Y 29 df 96 13 BRER), 2019
Q&1 SIS Bt 19 I 96 17 3T, 2018
QeifOrp SIS Ft 20 I §3F: 24 ST, 2019
QNeffres SIS HT 21 df T3P 16 JaTs, 2019

11.2 Af TP ge-e:

R fead IARIE:

17 f¥deR 2018 1 11 9 WITGAT feay 7R 4T | ST, 3T BrpisH A WG gy sareT=
fear ® | 399 sIc WA & I Iewt 3R qus fayfaenaa & fafte fage faumm & a1y we faaR-
=t o Smford fovan T | 39 9 & S1G ! A Wi HRIGH BT e |

Ay
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IR fyarita fRrare ulkigmor srdsa:

SafagH faarag F 19-22 fedeR, 2018 FERM @ |
Safaz7- Ty FIaego & HiciT siveaT v wriaser PR
THe IR ety e uikienr sriey &1 smed faar | |
0. IR T feggn 3wt Yor wewl @ vy dny, | |
o1 Riftwr diue, < guiisha 3 ik oF Rigw am) 3 [P
e wfbfa & . SAfa i @sies, shafagm faum) |
& Y T fobar | . .. 3Ue (Aseiew), Ul &.. :
I (qd H, IMEemEd-ah), ST, W Y (s, m. WW@WWWW@HW
TAd B TS 3R 5 dh-iap! ardig (ST, JHIS I, . S Ieier, o, Rig=r anT, o, Sy fewgn |
3R 1. R . v, gRY) Tdd &1 T | UAS 3T wanTRITer T & forg ot guftfa on, forad dikftemr o
Tiemor, d=MY] feReyur, §.piel H wiine uRad= iR Sifd-sifiqafdd, 6x-His-fafgd Twudt 174 WidH
BT YLIBR0 3IR UfeReft ufadifty deb-i gRT 39 WA & IU-BIRIS T g0 3nfe nfid § |
gfaHTfral 3 ufaferar & 92.5% s () faar |

YR IS ST BT 3131 SRTATH:

YR IS QT (e RGN &1 31 af ARTHWH, 8-9 WA, 2019 & SR ey o
Srnferd faan T | 39 €. AR spraTa 3 Taiferd fhan | a8 |l ol Sed My BE & e iy sl
ERI DT T3, Forew I2iA T fage & & § SranyfRes Sruie™ &t Ui 3R T=ii &1 | 31 § SRuquH
H1 IguTed AFH Faurd ST, JgHT USUHR gRT fodl T | $9d a1 ST, dY. &, oF, Mg, Wsdiy,
SI3R.F. 9, YR IS U1 (s ARd) & femef R 1. oLdt. firga 3 siftyumyor i3 1 o,
IR BRR , Peiey 3 gafaifiray R Sifafd sared vRda foran 3R HriaTd! & 3 dgraT |

MY ST GRT 32 ARIS IRgfdl SR TH. TH!. B! gRT 07 URex WRgfodi &1 T8 | 9% |
WEeiey, gus faufaemag iR 5% Jag Pl MSid), AT, SusRe, 4as & BEF F YA o |
BHET A P Ao W YA MY BRI TR fb T, IR0l & e, gag-Taror fafm, oifemR, e Aegs,
Thepeet & A1y uferel gareit @) ufafsran, ufdes didhRigoRE Tiast, i 1-Aferay & iffHrurgsta
T, Sasal 3R IR d & forg wrlt ofe | Ude URgfd & MU & TRl & &F & faRivml &
1Y 3D IR I Tl DI T8 | BT &, 3MTs. Naee, UgE, a9 Wg, SUSRYT THYT THRIE & o
A & IR IBA XA A & 81 I8 Id0H MY HT SHaclien IRgd b1 | BE &I R & Ay
A MY W T FRA & forg IR foran iR fas R S AR & g1 T | JREged A
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A 3 & e & ¥ B9 B ard faRivg, gar et SR =Y ST &Y Ud 91y e SR
IR SR SRS e A adu fRUfa R =l HA F e ¥ a1 Y | & Sudie § 5 iy o
3% H, ufauifral & faerR-fansf Sre! Iuarh ) 81 3R 359 3= favy ot 3ot g9gt &1 fawaR &
P IR AT |

ey faq feew wuRie:

). T9. IM$HYHE, ARy meams |, AMSUHSR, A T¥aR, 28 TRast, 2019
1 P fav feaw &1 sare fe&an | 3% "S- qraErT @ G SR
37 argHrE! 0 o] v wR sare o |

a1 @ R R WG

HRd &1 faq= srpraiial |
7 Hedayul & faw Ud drenfie!
TR BRI -2019 (BRE-THTH) _
FEHA F d6d ©8 I8 & TR | O ;
A B I P SR Aoa™ ) |
X F fou W@:ﬁ'@m f,
fogm ged . guH-Sies
igdiu), gas @1 g e |
JaIIR, JUA-Sivs Higaled | 6
TS ¥ 14 94, 2019 & SR FrHHT

fRarT (gaeaeg-2019) W ¥R | ®
WWWW|WﬁWﬁ$WSOOQWWmWQW§EQ ﬁﬂﬁﬁaﬂw

25 BTAf 3R 5 et &1 997 fvar mar | ufaurt fafis Refore gyl I 3 o1 fr Sead-gedig o,
T fagm, difaet Sfaw fagm & taoash-mm af iR gofla af & 91y $8 dt 2w /&S, Solifafe &=
CEIERIRIERRN

Tafa 30 gfauiEl & 9,
26 BT YT & Thd A 3R ffalkaa
2 BEI B WHE IRET GRI
rHifed foar T o1 | Wpd & fau
TP (61 HaHd) CIMRUBSR,
SigeRa, EIEEIELIC))
MgHidides) g fayfaane Sk
Hetey § off 2nfirer forar o |
TR T DI b ey [
Hifds fagm 9 defta fawal &t
foa=mreran off, forae amft & qom,
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AP up,,)g@
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s fasme yod dog

faRy gt Bt GO & die 3R d&uT guiH, WE-TTEfl, PHreq-uTfde, Sifde IR, Aifie iR
IMRe TRR, gadciHe! @ Arrh e dadid 3R URagd IUHR, T8y, ThTI-3adei-d!,
Wi Jrft 3R SIuiNT, 31fe Jfaa & | 3 faweg 80 rer= & =nfda feu e |

PHTIHH TH RS U I a1 T o7 o6 el & AR & 3(aTal, YT T ardd ©TF Higagd
(7 BTH) & UAS AU & STagTRe TR Hastt & =0 H Ui ganh & @ gu & | difdet fage
faarem 3 #3 Sfida veRHl & Iy WRI-faggd, seR-Wfa Il agd-di Rigia, yanT=men Jaare=
3f1fe & fafRrs v fu | mafes fas faamera 3 cds & Aol & I=Awor 3R Zn-Cu iy arg fAafor
¥ USRI ofe TR TN &1 e o | Slafag™ ¥ga = RieeR A6 0N &1 IuahT dxd gy R &1
Ul ST TR Ui YA fhU | S8 Sfaral, T 8 & ¥ Id srau™ giaensi & ar o
BHET B! TSGR G &b 1T AMSUH IR, TSR SR 1S3t @) 3nfe e s yanmRanst &
I SR BT TS fopa T o |

Juy-3ITs HISaITy o1 dRRT HaP G9RIg:

guy-Sug-Aifas 3T Uey &g &1 dRRT HIde THRIE 20 A, 2019 B Ao fasar |
S 0. 3R AR 9, Heufdl, AP SIHT HIHT IRIH, T A O | JHRIG BT L&A B gU Has
fayfaeme & Faufd ST e UStiaR A SiUaIR® U ¥ TURIE &I YB3 &I OIN0N &1 | Wy
F1 U AAH JARIE IR o1 & forg of, art (v &= ¥ 2015 H vil 99 & 1w 2018 o Ade far w1 g9
IR oA B ¥ 107 THUEL. 3R 6 .uGfl, IE & Hidw fosar mar | IR fawat & AiaeR &1 AR 39
UHR UT: Wifdsst: 57; 39187 fa: 16; Siia fagm: 16 3R TIf0r: 18, ST ¥ 3= YHIUN U= 0T afaqa
& gl 9§ U o |

3R° GRADUATION CEREMONY
MONDAY, MAY 20, 2019
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TS o & AU ST B1 Wuf 3R IoTd Ugsh UeH fog T | waof gees: Sfaea 1T (2015 s);
BIETH T, 2018 (2016 99); I &1 (2017 §9) SR a1 dde e (2018 ) | o Ugd: T Rig
(2015 S); B T | WIYRAT (2016 o); STt.Sf. HHUAT &dT (2017 §9) SR HIGT dHC (2018 &) |

11.3 3T YSHTE:

TG BT J&RIYUT

Te B g&RIYY], da4 & US DI STg /I 1 faad (30
AR, 2018) ! JUH-SIg Aty & uRWR # ez
e, 0. . SH, Faufad @as fawEfaera), o g™ S .
USUHR , YopTd, UG It 3R BT & Jufkifay & e *-‘ /
T |

IaIe Rifaw

RN St & BE T 16 TF 2019 I &dEH RIR H1
- 6’ e«naﬁm%mﬁrﬁvw&mﬁmh%muﬁmﬁmw

41 g[e Yo Tha B I ST B G 1T T |

5aT SfeRTET TNt faaw |

5 § SfRigia di Raw ¥ ofawR W, g un-deg Wiy
T T At g ATdd 3R I Tgantt gt guiTh grT 21 SH
2019 @Y gaTg 11.00 SO T ARHAH T8 Ya H FaRT F |
afird g snaret & sramar, IR ARG faym @) Far iR
THRA & YR A Pt ddb-idl W ff $& dob-1d! BT UaRH
forar | smaeM o 50 ¥ 31 ST, e ok TR-Aeifors wrs
el = yr ferar |

82



W\...P"””Bt,,,

quA-Sieg Hidiuw CSO aifiie ufade 2018-2019

Hifse fasme yod g

HEdITH YaHl &1 Igure:

6 TS, 2019 HI 3 Uaaiey fafed™ Arcar iR dulRrar &1 shueies Igured foar mar | 4t
.U, T, eAe, WA Holl [GUFT 3R Ifd, YRd WHR A TRINHS 3R IS sdld ATdal bl
IguTeH fohan Jafes gd siwag, TRETY SHoll [AUTT 3R fed, YR WBR ST, A HThTedh = qafra

- 3 B i BT IguTe fohar | I & q&rar Ha= & U J&RIgu ST, iHd Srdiea 3R of .
T 19 gRT feban 7y |
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WISl THaTST:
16-28 TR, 2019 T% JUH-SITS-ASauy A WS T¥ATS! {4 T | 39 SRHE $S HaH

3I3MW T | 9 FAErgaR &
W FHaR B WIe B dea- & o1E Ue W@ g &1 A \de S A 719 Qe & e 98 ugd &
S 3% yafaRuT s1eqg ureaehy &1 4 fRr Tl S IR1 8 & X918 & Hak § WG 9911 BT T
fopar e |

o Td W FAR BT GYFHT: AT W W AR el HR BT 3T I & o fEy Iuarsy HRI€ MU |
B! § HagA=iad Ual g3

o WIREH GTIHU: W@IReH B didal &l Saaiey uRER ¥ T faar mar ok fawdt & ggaim 9
ey & R "wiRed BRI § Bis foar m |

o HETS URIP FHeRA: fafta Hrafel oIk ghed I Tehd fby T TR ek &) sie foar mar|

o oo gae & gern iR § fAaior aad &1 ger fear mn gl

Digging of Compost pit by “Bottles for change” initiative at
UM-DAE CEBS for plastic recycling in
collaboration with BISLERI

Shredding of paper waste

under-graduate students.

turned into compost Segregation of waste at source

Kitchen waste will be Plastic will be re-cycled

Cleaning of CEBS premises

SN ARATSTH:
SNIARIATETH, B, BT AMNh Hell I, 8 3R 10 AE 2019 P SR AT fobar 741 | g &
BET = 1AM 3R BN W U4 o &1 Ueri=

@1 :

19 HIF 2019 1 e il TARIE - &7 - BT AT fobdT TT| $H BTshH BT Ysit I a8
[ BT & W Fd g7 51 T, i IRt 3R el <t 1 e |
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Nurty,

guA-Sieg WLy

Pawar Kirtane & Associates

Chartered Accountants

ST aar wian Raré

g;g ERHIQ] Eﬁqé)
Iasglaeuaq- ;5{5{i la‘l..[m' guH-

F,
Ha3 -400 098

&9 31 A, 2019 TP YUH-SITE- 0T & Yo or-ua 3R St arika &1 g
qIfie g oiR =g @Id &1 1 o1fde fran @ | 9 fada faRor & a9 weie &t
ngmuﬁz%mwmaﬁmmmmmm AR
e g

B 30T $fifSe HRA H oM AR W Wi i AFat & SR fbar | 3
Wﬁmﬁ%%wﬁ%ﬁaﬁaﬁgmmﬁﬁgﬁm
& foTg IR ST W R & o dierr o & iR oiifSe e § | U siffee
#H, T F YR W, S ST, AR 7 994 S 919 T187 iR g Fawon
H Yol AT § | T oRaT i & IUanT iy 7T oRaie Rigidl ok Uaed
R {8 TQ Heaqul Sl &1 i e $ WrY-aTy 96y e e wgfy
mw%mmélwm%%mmzmm%mmwuﬁ
TEF AT |
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Director’s message

I am pleased to present the annual report for the academic year 2018-2019 of
UM-DAE Centre for Excellence in Basic Sciences (UM-DAE CEBS) which highlights
some of our accomplishments. The past academic year proved to be another eventful
and successful year of UM-DAE CEBS. We moved our administrative and academic
activities from University Health Centre and partially from Pre-Fab to the main
faculty building, ‘Nalanda’, which was made functional during the vyear.
NALANDA was inaugurated on 6 May 2019 at the hands of Shri K. N. Vyas,
Chairman, Governing Council of UM-DAE CEBS and Secretary, Department of
Atomic Energy, Government of India. On the same day, adjoining hostel block of
UM-DAE CEBS, ‘Takshashila’, was also inaugurated at the hands of Dr. Anil
Kakodkar, former Secretary, Department of Atomic Energy, Government of India.

CEBS has been making steady progress in various spheres of its activities.
The 3rd Graduation Ceremony which was held on 20th May, 2019. This graduation
ceremony of CEBS was for four batches, i.e. from IV batch passed out in 2015 to VII
batch graduated in 2018. From these four batches 107 M.Sc. and 6 B.Sc. students
were graduated. Gold and silver medals were awarded to the meritorious students
of each batch. Teaching and research activities continued as in the past. We started
our PhD program and a few students have been selected, after nation-wide
advertisement. In the coming years, we hope to induct more students for the PhD
program. We are happy to note that a few teachers from the Centre has received
formal recognition from the University as registered PhD guides. Our staff is our
greatest resource, who are committed to work together for the success of our
Academic programs.

The Centre organized a six-week (6 May - 14 June 2019) summer school on
“Science of Materials” on invitation by the Science Academies of India under their
Focus Area Science Technology Summer Fellowship -2019 (FAST-SF) program. The
focus was on design and synthesis of materials, methods of characterization,
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structure and properties of materials as well as their applications in advanced
technologies. Distinguished faculty (61 Nos) for the school were inducted from
TIFR, BARC, IIT(B), ICT (Mumbai) Poona University as well as from CEBS to cover
different aspects of materials science.

CEBS, being at the University Kalina Campus premises, has distinct
advantages. Our relationship with the University is an impressive example of
collaborative sprit with each offering unique strength to each other’s programs. Our
academicians also continue to collaborate with scientists from nearby institutions
like BARC, HBCSE, TIFR. Cutting-edge research requires collaborations between
institutions for shared resources, information and support. Such collaborations
could result in the generation of new and novel ideas that could further the cause of

sciences.

The Centre has plans to increase its student strength for the Integrated M. Sc.
Programme. Apart from intake of students through the National Entrance Screening
Test (NEST), students qualified through KVPY and Science Olympiads medallists
are also encouraged for admission.

Placement of students after successful completion of their course is a
barometer of success and is a pointer to the quality of teaching. It is very heartening
to note that many of our students are pursuing their career in science and several of
them have registered for Ph. D. degree in premier institutions in India and abroad.
A few have been placed as Scientific Officers in BARC, and some have opted for a
career in private industry or PSU.

Our Colloquia series held on every Tuesday have been popular with students
and researchers. Such interactions are held in an informal and lively atmosphere and
has greatly helped in the cross fertilization of ideas.

This report gives glimpses of different activities of the Centre. I sincerely
thank the Publications Committee, academic and non-academic staff of the Centre
for their efforts in preparing this report and pledge to continue to nourish scientific
talent in the country.

Prof. Vimal K. Jain
Director
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1. Governing Council and Academic Board of the Centre

Governing Council of the Centre

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

Shri. K. N. Vyas - Chairperson

(From September 20, 2018)

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

Mumbeai - 400 001

Dr. Anil Kakodkar - Member
Former Chairman
Atomic Energy Commission

Dr. Ajit Kumar Mohanty - Member
(from March 12, 2019)

Director

Bhabha Atomic Research Centre
Trombay, Mumbai - 400 085

Prof. Sandip P. Trivedi - Member
(From June 22, 2018)

Director

Tata Institute of Fundamental Research
Homi Bhabha Road, Mumbai - 400 005

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

Joint Secretary (Finance) - Member
Department of Atomic Energy
Anushakti Bhavan, C.5S.M. Marg
Mumbai - 400 001

Prof. Suhas Pednekar - Co-chairperson
Vice - Chancellor

University of Mumbai

Fort Campus, Mumbai - 400 032

Prof. Vijay Khole - Member
Jaro Education
Board of Academic Visionaries, Mumbai

Prof. Subhasis Chaudhuri - Member
(From April 15, 2019)

Director

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

Prof. Ravindra Kulkarni - Member
(From June 22, 2018)
Pro Vice Chancellor

University of Mumbai
Fort Campus, Mumbai - 400 032

Joint Secretary (A&A) - Member
Department of Atomic Energy
Anushakti Bhavan, C.5S.M. Marg,
Mumbai - 400 001

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

University of Mumbai

Kalina Campus, Mumbeai - 400 098

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

Registrar, UM-DAE CEBS
University of Mumbai
Kalina Campus, Mumbai - 400 098

The following were Members of Governing Council during the period mentioned against

their names:

1. Dr. Sekhar Basu, Chairperson (Till September 19, 2018)
2. Dr. K. N. Vyas, Member (Till September 19, 2018)
3. Dr. Devang Khakhar -Member (Till April 14, 2019)
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UM-DAE CEBS

Academic Board of the Centre

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

UM-DAE CEBS:

Prof. J. P. Mittal - Chairperson

FNASc, FASc, FNA, FTWAS

Ex-DAE Raja Ramanna Fellow,

Former Director, Chemistry and Isotope Group,
BARC

Distinguished Professor, UM-DAE CEBS
University of Mumbai

Kalina Campus, Mumbai - 400 098

Prof. S. M. Chitre - Member

FNASc, FASc, FNA, FTWAS

FRAS (Fellow of the Royal Astronomical
Society)

Distinguished Professor, UM-DAE CEBS
University of Mumbai

Kalina Campus, Mumbai - 400 098

Prof. S. G. Dani - Member

FNASc, FASc, FNA, FTWAS
Distinguished Professor, UM-DAE CEBS
University of Mumbai

Kalina Campus, Mumbai - 400 098

Prof. Arvind Kumar - Member

FNASc

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

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

Prof. M. S. Raghunathan - Member

FNASc, FASc, FNA, FTWAS, FRS (UK) Fellow of
the American Mathematical Society, Former IIT
B- Chair, Academic Board, Indian Institute of
Technology - Bombay, Powai, Mumbai - 400 076

Prof. R. V. Hosur - Member
FNASc, FASc,FNA, FTWAS

Raja Ramanna Fellow, UM-DAE CEBS
Former Senior Professor

Tata Institute of Fundamental Research
Homi Bhabha Road

Mumbai - 400 005

Dr. S. K. Apte - Member

FNA, FASc, FNASc, FNAAS, FMASc
Ex DAE Raja Ramanna Fellow
Former Director Bio-Medical Group
Molecular Biology Division

Bhabha Atomic Research Centre
Trombay, Mumbai - 400 085

Dr. Swapan Ghosh - Member
FNASc, FASc, FNA, FTWAS

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

Kalina Campus, Mumbai - 400 098

Prof. P. Dongre - Member
Department of Biotechnology
University of Mumbai

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

Kalina Campus, Mumbai - 400 098

Prof. Anuradha Mishra - Member
Department of Physics

University of Mumbai

Kalina Campus, Mumbai - 400 098

Dr. K. Subramaniam - Member

Centre Director

Homi Bhabha Centre for Science Education
Tata Institute of Fundamental Research

V. N. Purav Marg, Mankhurd

Mumbai - 400088

Dr. Smita Mahale ~-Member
FNASc, FNA
Director

National Institute for Research in Reproductive

Health (NIRRH)
Jehangir Merwanyji Street
Parel, Mumbai - 400 012

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

Kalina Campus, Mumbai - 400 098

Prof. B. N. Jagtap - Member

Former Director Chemistry Group, BARC
Department of Physics

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

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

Tata Memorial Centre (TMC)

Sector-22, Kharghar

Navi Mumbai, 410 210

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

Director

UM-DAE CEBS

University of Mumbai

Kalina Campus, Mumbai - 400 098

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

Registrar, UM-DAE CEBS
University of Mumbai
Kalina Campus, Mumbai - 400 098
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2.  Academic Programme

21  Five Year Integrated M.Sc. Programme

The curriculum for the Master's programme at CEBS is a good mix of theoretical and
experimental components, starting from the basics to very high level of cutting-edge science.
It is a credit based semester system with the following structure:

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

Semester Projects - The months of December and May-July are vacation months and the
students are encouraged to do summer projects at various places during this period. CEBS
encourages its students to undertake research projects and work in a laboratory
environment under the guidance of a researcher so as to gain experience in planning and
executing scientific experiments. One course each in the 7t semester and 8t semester and
the whole of 9th semester along with the preceding and following vacation times are devoted
to research projects. Students do their project work in some of the most prestigious
laboratories in India and abroad working under the guidance of eminent researchers.

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

School of Biological Sciences:

The School of Biological Sciences is a hybrid environment that combines research
with teaching covering varied fields of biology which include introduction to biology,
introduction to macromolecules, biochemistry, cell biology, molecular biology, genetics,
animal physiology, plant physiology, developmental biology, microbiology, neurobiology,
immunology, biophysical chemistry, imaging technology, bioinformatics, etc. These theory
courses go hand-in-hand with advanced practical lab sessions so students can apply and
experience what they learn first-hand. The School is equipped with state-of-the-art facilities
that enable students and faculty alike to carry out cutting-edge research. Current research
activities of the school include ciliary dysfunction and human disease biology; strategic
design of potential therapeutic formulations against breast cancer; characterization of algal
polysaccharides and developing them as natural antibiofilm agents against superbugs, etc.
The faculty members also collaborate with reputed research institutes in India and abroad.
The School also offers an invigorating Ph.D. program across all faculties of biology. The
School has a rich blend of core faculty with varying experience levels and strives to offer a
rich scientific environment to students allowing them the opportunity to carve their careers,
be it in industry or academic research.
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School of Chemical Sciences:

School of Chemical Sciences offers a rich combination of courses such as structure
and bonding, chemical thermodynamics, organic chemistry, inorganic chemistry,
spectroscopy, 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. All theory courses are accompanied by courses that offer
hands-on experience in the lab. The school offers a Ph.D. program in areas such as catalysis;
synthetic organometallic chemistry; theoretical and computational chemistry; materials for
OLED and OPV devices; investigations on drug-protein interactions, biophysical chemistry,
development of ultra-high-resolution NMR methods and their applications in chemistry and
biology, etc. The School has a rich and diverse mix of core and visiting faculty to provide the
highest quality of academic guidance. The faculty also has 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
practicals, the School of Chemical Sciences encourages students to build their career in the
wonderful world of chemistry.

School of Physical Sciences:

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

Specific research interests of faculty members are in topical areas such as
spectroscopy of the heaviest nuclei, exotic nuclear shapes, novel symmetries, isomeric states
in nuclei, microscopic-macroscopic calculations of nuclear masses, structure and reaction
properties of loosely bound nuclei, nuclear reaction theory, Eta-mesic physics, Kaon physics,
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,
astrophysics of collapsed objects and gravitational lensing, 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.
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School of Mathematical Sciences:

School of Mathematical Sciences offers courses on 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 mathematic, algebraic number theory, project work on
recent area of mathematics.

The faculties of mathematics are working on frontier research area of algebraic
geometry and commutative algebra, Serre's modularity conjecture, functoriality and the
inverse galois problem, algebraic topology.

CEBS has a small core faculty and distinguished academicians of international
repute. The Centre has established excellent organic linkages with the University
Departments and Constituent colleges. One of the hall marks of CEBS is its Visitors'
Program. Visiting and Adjunct faculty coming from proximate research institutions
contribute immensely to the teaching and research programs at the Centre.

Curriculum 2018-2019, Core and Visiting Faculty List

School of Biological Sciences

Course Name of the Course Name of the Faculty Affiliation
Code
CB 305 Cell Biology-I Prof. S. K. Apte UM-DAE CEBS
B 502 Cell Biology-II
B 101 Biology-1 Prof. Jacinta D’Souza UM-DAE CEBS
B 201 Biology-II

BL 501 Biology Laboratory

BPR 701 Reading Project (3)

BPR 801 Lab Project (3)

BE 1002 Advanced Techniques in

Biology
B 302 Cell Biology-I Dr. Manu Lopus UM-DAE CEBS
B 502 Cell Biology-II
B 602 Animal Physiology

BL 601 Biology Laboratory

BPR 701 Reading Project (3)

BPR 801 Lab Project (3)

BE 1002 Advanced Techniques in

Biology
BE 1004 Cancer Biology
B 101 Biology remedial course Dr. V. L. Sirisha UM-DAE CEBS
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BL 301 Biochemistry
BL 401 Biochemistry -II
B 603 Plant Physiology
BL 601 Plant physiology
BL 701 Biotechnology-I
BPR 701 Reading Project (2)
BPR 801 Lab Project (2)
BL 101 Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
BL 201 Biology Laboratory
BL 601 Biology Laboratory
BL 701 Biology Laboratory
BPR 701 Reading Project (1)
BPR 801 Lab Project (1)
BE 1002 Advanced Techniques in
Biology
BE 1004 Cancer Biology
B 101 Biology-1 Dr. Siddhesh Ghag UM-DAE CEBS
B 101 Remedial course on
Genetics and Evolution
B 201 Biology - 11
BL 601 Microbial Technology
Laboratory
B 701 Biotechnology-I
BPR 701 Reading Project (1)
BPR 801 Lab Project (1)
B 804 Biotechnology-II
BL 801 Advanced Biology
Laboratory
B 101 Biology I Dr. Shraddha Mehta UM-DAE CEBS
B 201 Biology II
B 801 Virology
BL 101 Biology Laboratory Dr. Grace Nirmala UM-DAE CEBS
BL 201 Biology Laboratory
BL 601 Biology Laboratory
B 301 Biochemistry-I Dr. Basir Ahmed UM-DAE CEBS
B 301 Biochemistry-I Dr. S. Sivakami Formerly, University
CB 403 Biochemistry-II of Mumbai
CB 403 Biochemistry-II Dr. Mahesh Subramanian | BARC, Mumbai
B 401 Molecular Biology Dr. Kruti Mody NIRRH, Mumbeai
B 402 Biostatistics Dr. G. K. Rao Formerly, CIFE
BL 301 Biology Laboratory Dr. Ishita Mehta Freelance
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BL 401 Biology Laboratory
BL 501 Biology Laboratory
BE 1002 Advanced Techniques in
Biology
B 501 Genetics Dr. Mandar Karkhanis VES College
B 604 Microbiology
B 502 Cell Biology Dr. Deepak Modi NIRRH, Mumbai
B 503 Biodiversity Dr. Sushil Shinde Thakur College
B 503 Biodiversity Dr. Aditya Akerkar SIES College
BL 501 Biology Lab Dr. Champakali Ayyub | Formerly, TIFR
B 601 Immunology I Dr. Vainav Patel NIRRH, Mumbai
B 702 Immunology II
B 602 Animal Physiology Dr. Bhaskar Saha St. Xavier’s College
B 703 Developmental Biology
B 603 Plant Physiology Dr. Deepti Gupta Formerly, HBCSE
B 603 Plant Physiology Prof. M. M. Johri Formerly, TIFR
BPR 701 Reading Project (1) Dr. Abhijit Majumdar IIT-B
BPR 801 Lab Project (1)
B 701 Biotechnology I Dr. K. K. Rao Formerly, IIT-B
B 703 Developmental Biology Dr. Radhika Tendulkar St. Xavier’s College
B 704 Imaging technology in Dr. Shatrupa Sinha Freelance
Biology Research
BL 701 Biology Laboratory Dr. Nabila Sarothia Sophia College
BL 801 Biology Laboratory
B 801 Virology Dr. Sandeepan Haffkin Research
Mukharjee Institute
B 801 Virology Dr. Shefali Banerjee Freelance
B 802 Neurobiology Dr. Fatema Bhinderwala | Freelance
B 803 Bioinformatics Dr. Devashish Rath BARC, Mumbai
B 803 Bioinformatics Dr. Muktikanta R. BARC, Mumbai
B 804 Biotechnology 1I Dr. Aruna Mahesh BARC, Mumbai
BL 801 Biology Lab Dr. Ashutosh Mule Freelance
BE 1004 Cancer Biology Dr. Girish B. Maru ACTREC, Kharghar
CB305 Cell Biology-I Dr. Piyaltaru Dasgupta TIFR, Mumbai
BE 1007 Advanced Genetics
BE 1008 Advanced Neurobiology | Dr. Dwight Figureudo Sophia College
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School of Chemical Sciences
Course Name of the Course Name of the Faculty Affiliation
Code
C201 Chemistry - I Prof. Swapan Ghosh UM-DAE CEBS
C 403 Quantum Chemistry-I
C 502 Quantum Chemistry-II
CB 402 Physical Chemistry -I
C702 Molecular
Thermodynamics
CE 1003 Advanced Theoretical
Chemistry
C101 Chemistry-I Dr. Alok Samanta BARC, Mumbai
C702 Molecular
Thermodynamics
C 602 Atomic and Molecular
Spectroscopy
CE 1003 Advanced Theoretical
Chemistry
CL 101 Chemistry laboratory Dr. Neeraj Agarwal UM-DAE CEBS
C 503 Inorganic Chemistry-II
C603 Inorganic Chemistry-III
CL 201 Chemistry laboratory-II
CL 501 Chemistry laboratory
CL 801 Advanced Chemistry
laboratory
c101 Chemistry -1 Dr. Sinjan Choudhary UM-DAE CEBS
CL 101 Chemistry Laboratory
C 301 Mathematics for Chemists | Prof. R. V. Hosur and UM-DAE CEBS
& Biologists Dr. Veera Mohana Rao
C 302 Organic Chemistry-I Dr. Lakshmi Kelkar Vaze College
C 604 Organic Chemistry-III Ravishankar
C303 Inorganic Chemistry-I Dr. G. Kedarnath BARC, Mumbai
CB 303 Organic Chemistry-I Dr. Mahendra Patil UM-DAE CEBS
C 404 Organic Chemistry-II
CL 401 Chemistry Laboratory
CL 501 Chemistry Laboratory
CL 701 Advanced Chemistry
Laboratory
C 302 Organic Chemistry-I Dr. Avinash Kale UM-DAE CEBS
CL 301 Chemistry Laboratory
CB 601 Biophysical Chemistry
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CL 601 Biophysical Chemistry
Laboratory
CL 301 Chemistry Laboratory Dr. Sunita Patel UM-DAE CEBS
PCB 401 Introduction to Dr. D. K. Palit UM-DAE CEBS
C701 Spectroscopy
Photochemistry
Laser Spectroscopy
CB 402 Physical Chemistry Dr.R. K. Vatsa BARC, Mumbeai
C404/ Organic Chemistry-II Dr. Gail Carneiro Formerly, Sophia
C 504 College
C 501 Analytical Chemistry Dr. Rakesh Verma and Formerly BARC
Dr. Ashis Satpati BARC, Mumbai
C 503 Inorganic Chemistry-II Dr. S. Kannan BARC, Mumbai
C 603 Inorganic Chemistry-III
C 604 Organic Chemistry Dr. Gomati Sridhar KVS Menon College,
Mumbai
C 605 Nuclear Chemistry Dr. Kathi Sudarsanan
C 605 Nuclear Chemistry Dr. Rahul Tripathi BARC, Mumbeai
C703 Organometallic and Dr. V. K. Jain and UM-DAE CEBS
Bioinorganic Chemistry Prof. Shyamalava TIFR, Mumbai
Mazumder
C704 Physical Organic Dr. Sunil K. Ghosh BARC, Mumbeai
Chemistry
CE 1001 Topics in Contemporary
Chemistry
C 801 Chemistry of Materials Dr. Sandeep Nigam BARC, Mumbai
CE 1004 Nano Materials
C 802 CMSMC Dr. P. A. Hassan BARC, Mumbai
C 802 CMSMC Dr.K.R.S. BARC, Mumbai
C 803 Computational Chemistry | Chandrakumar
C 803 Computational Chemistry | Dr. C. N. Patra BARC, Mumbai
C804/CE | Laser Spectroscopy Dr. Sukhendu Nath BARC, Mumbai
1002
CE 1001 Topics in Contemporary Dr. K. L. Priyadarsini BARC, Mumbai
Chemistry
CE 1001 Topics in Contemporary Dr. S. N. Achary BARC, Mumbai
Chemistry
CE 1004 Nano Material Dr. C. Mujumdar BARC, Mumbai
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School of Mathematical Sciences
Course Name of the Course Name of the Faculty Affiliation
Code
M 100 Remedial Mathematics Dr. Aniket Sule HBCSE, Mumbai
PM 401 Statistical Techniques and
Computation
M 101 Mathematics -I Prof. M. S. Raghunathan | UM-DAE CEBS
M 803 Algebraic Topology
M 201 Mathematics II Dr. Mangala Gujar Formerly, St. Xavier’s
M 303 Algebra -1 College
M 301 Foundations Dr. Swagata Sarkar UM-DAE CEBS
M 804 Differential Topology
M 302 Analysis -1 Dr. Jyotsna Dani Formerly, University
M 403 Topology I of Mumbai
M 304 Elementary Number Dr. Prithwijit De HBCSE, Mumbai
M 404 Theory
Discrete Mathematics
M 401 Analysis -1I Dr. Mahadeo Bakre Formerly, University
M 701 Functional Analysis of Mumbai
M 402 Algebra I Dr. Anuradh Nebhani Formerly, UM-DAE
CEBS
M 405 Complex Analysis Prof. R. C. Cowsik Formerly, University
of Mumbai
M 501 Analysis- II1 Dr. Acushla Narayanan Formerly , University
M 604 Probability Theory of Mumbai
M 502 Algebra -III Dr. Dhanvinta Rao Formerly, Mithibai
M 602 Algebra IV College, Mumbeai
M 503 Topology I Prof. S. G. Dani UM-DAE CEBS
M 802 Algebraic Number Theory
M 504 Graph Theory Dr. Sanjeevani Gharge Ruai College, Mumbai
M 601/ Fourier Analysis Dr. Jyotshana Prajapat University of Mumbai
M 801
M 702 Commutative Algebra Prof. Balwant Singh UM-DAE CEBS
ME 1001 | Advanced Commutative
Algebra and Applications
M 703 Stochastic Analysis Dr. M. G. Nadkarni Formerly, University
of Mumbai
M 603 Differential Equations Dr. Ameeya Bhagwat UM-DAE CEBS
M 704 Partial Differential
Equations
M 705 Representation Theory of | Prof. Parvati Shastri Formerly, University
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Finite Groups of Mumbai
ME 1002 | History of Mathematics Prof. P. P. Divakaran Formerly, TIFR
School of Physical Sciences
Course Name of the Course Name of the Faculty Affiliation
Code
P 101 Physics -1 Dr. Sudhir Jain BARC, Mumbai
PE 1003 Dynamical Systems
P 301 Mathematical Physics -I Prof. Ashok K Raina TIFR, Mumbai
P 401 Mathematical Physics -II
P M302 Classical Mechanics Dr. Bhooshan Paradkar UM-DAE CEBS
P 701 Fluid Mechanics
P 803 Computational Methods
in Physics
P 302 Wavers and Oscillations Dr. Ananda Hota UM-DAE CEBS
Astronomy and
P 801 Astrophysics
P 302 Wavers and Oscillations Dr. Manojendu Formerly, UM-DAE
Choudhury CEBS
P 303 Electromagnetism-I Dr. Padmnabh Rai UM-DAE CEBS
P 602 Condensed Matter
PL 201 Physics-1
Physics Laboratory
PL101, Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
PL201,
PL501-
502,
PL601-
602,
PE1006
P303 Waves and Oscillations Dr. Manohar Nyayate UM-DAE CEBS
P404 Optics
PL101, PL | Physics Laboratory (for
201, PL Sem [, II. 1V, V, VI)
401-402,
PL 501-
502, PL
601-602.
PL 301, Physics Laboratory Dr. P. Brijesh UM-DAE CEBS
PL 501, Project Courses
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PL 401

PL 301 Physics Laboratory Dr. Tushima Basak Mithibhai College

P 402 Quantum Mechanics -1 Prof. Dipan K. Ghosh IIT-B

P 501 Quantum Mechanics -II

P 403 Classical Mechanics II Dr. Anwesh Mazumdar TIFR, Mumbai

P 502 Nonlinear Dynamics and | Prof. Debabrata Biswas BARC, Mumbai
Chaos

P 503 Thermal and Statistical Prof.S.S. Jha UM-DAE CEBS
Physics

PM 501 Numerical Analysis Prof. Sreerup TIFR, Mumbai

PML 501 | Numerical Methods Roychoudhury
Laboratory

P 601 Nuclear Physics Prof. Sujit Tandel UM-DAE CEBS

PL 701 Advanced Physics
Laboratory

P 603 Atomic and Molecular Dr. Aparna Shastri BARC, Mumbai
Physics

P 603 Atomic and Molecular Dr. Richard D’souza (EX-BARC)
Physics

P 605 Earth Science Dr. S. K. Arora BARC, Mumbai

P 605 Earth Science Dr. Nethani Basavaiah

P 701 Fluid Dynamics Prof. S. M. Chitre UM-DAE CEBS

P 702 Quantum Mechanics- II1 Prof. Arvind Kumar HBCSE & CEBS

P 703 Advanced Statistical Prof. Vijay Singh UM-DAE CEBS
Mechanics

P 704 Classical Electrodynamics | Dr. Sanved Kolekar UM-DAE CEBS
General Relativity and

PE 1004 Cosmology

PL 701 Advanced Physics Dr. Sangita Bose UM-DAE CEBS
Laboratory

P 804 Advanced Condensed
Matter Physics - II

P 801 Astronomy and Prof. S. M. Chitre UM-DAE CEBS
Astrophysics

P 802 Modern Optics Dr. Kailash Rustagi Formerly, RRCAT

P 805 Nonlinear Dynamics and | Dr. Binoy Goswami BARC, Mumbai
Chaos

PL 801 Advanced Physics Prof. P. C. Agrawal UM-DAE CEBS
Laboratory

PL 801 Advanced Physics Dr. Nilay Bhatt BARC, Mumbai
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Laboratory
PE 1006 Advanced Electronics Dr. Karthik Subbu

PE 1009 Many Body Theory Prof. Vikram Tripathi TIFR, Mumbai

PE 1010 Computational Dr. Karthik Patel Formerly, BARC
Electrodynamics

PE 1013 Nonlinear Optics Prof. G Ravindrakumar TIFR, Mumbai

General Subjects

Course Name of the Course Name of the Faculty Affiliation
Code

G101 Computer Basics Dr. Manojendu Formerly, UM-DAE

GL 101 Computer Laboratory Choudhury CEBS

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

GL 301 Applied Electronic Dr. P. Shashidharan Vartak College,
Laboratory Mumbai

GL 301 Applied Electronic Dr. Karthik Subbu Mithibhai College
Laboratory

GL 301 Applied Electronic Dr. Wendrich Soares Vedanta College,
Laboratory Mumbai

G501 Environmental Science Dr. Ankush Gupta HBCSE, Mumbai

H 101 Communication Skills Dr. Nilufer Bharucha University of Mumbai

H 401 World Literature

H 101 Communication Skills Dr. Sridhar Rajeswaran University of Mumbai

H 401 World Literature

H 301 History and Philosophy of | Dr. Sudhir Panse Formerly, University
Science of Mumbai

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

H 601 Ethics of Sciences and IPR | Dr. G. Nagarjuna Formerly, HBCSE

2.2 Ph.D. Programme
CEBS offers doctoral research programs for highly motivated students looking to

pursue a career in Science. Students interested pursuing Ph.D. at CEBS should have cleared
GATE/CSIR-UGC NET/ qualification. Besides institute fellowships there are endowment
scholarships also. Interested students apply against the advertisement for admission to the

Ph.D. program at CEBS. In addition to ongoing research work in thrust area, CEBS faculty
collaborates with scientists in other organizations like BARC, TIFR, ACTREC, IIT-B which
allow them to have access to major instrumental facilities for their research programs.
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3.  Staff

School of Biological Sciences

Name of Faculty Designation Field of Specialization

Dr. S. K. Apte Distinguished Professor Molecular Biology, Cell Biology,
Biochemistry, Microbiology,
Biotechnology

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

Dr. Manu Lopus Reader Targeted elimination of cancer

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

Dr. V. L. Sirisha

Assistant Professor

Plant Metabolism, Stress
Physiology, Molecular Biology and
Metabolic Engineering.

Dr. Subhojit Sen

Ramalingaswami Fellow

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

Dr. Siddhesh Ghag

DST Inspire Faculty

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

School of Chemical Sciences

Name of Faculty Designation Field of Specialization
Dr. V. K. Jain Director Organometalics
Dr. Swapan Ghosh Distinguished Professor Theoretical Chemistry,

Computational Molecular &
Materials Science, Soft
Condensed Matter Physics

Prof. ]. P. Mittal

Distinguished Professor

Photochemistry and Chemical
Dynamics

Prof. R. V. Hosur

Raja Ramanna Fellow

Biophysical Chemistry, molecular
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Biophysics

Dr. D. K. Palit

Emeritus Professor

Radiation and Photochemistry,
Ultrafast Spectroscopy and
Chemical Reaction Dynamics

Prof. Neeraj Agarwal

Associate Professor

Material chemistry; Photo-Voltaics;
and Biological applications

Dr. Avinash Kale

Reader

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

Dr. Mahendra Patil

Reader

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

Dr. Sinjan Choudhary

Assistant Professor

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

Dr. Basir Ahmad

Assistant Professor (UGC
FRP) (Till July 01, 2019)

Protein folding; Protein
Misfolding; Protein aggregation,
Drug discovery for preventing
Amyloid formation

Dr. Sunita Patel

DST Woman Scientist

Intrinsically disordered protein,
Protein structure and dynamics,
protein folding, misfolding and
aggregation, MD simulation and
protein NMR

Dr. Veera Mohan Rao

D. S. Kothari Fellow

Super NMR pulse sequences;
Developing new matrices for rapid
data acquisition in NMR

School of Mathematical Sciences

Name of Faculty

Designation

Field of Specialization

Prof. S. G. Dani

Distinguished Professor

Lie Groups and Ergodic Theory

Prof. M. Raghunathan

Distinguished Professor

Lie Groups and Algebraic Groups

Prof. Balwant Singh

Emeritus Professor

Algebraic Geometry and
Commutative Algebra

Dr. Swagata Sarkar

Assistant Professor

Algebraic Topology

Prof. Saradha Natarajan

INSA Senior Scientist

Number theory
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School of Physical Sciences

Name of Faculty Designation Field of Specialization

Prof. S. M. Chitre Distinguished Professor Solar Physics, Physics and
Astrophysics of Collapsed Objects
and Gravitational Lensing

Prof. R. Nagarajan Emeritus Professor Experimental Condensed Matter
Physics - Superconductivity,
Magnetism, and Valence
Fluctuation

Prof. Manohar Nyayate Emeritus Professor Experimental Condensed Matter
Physics - Magnetism of rare earth
inter-metallic and Nuclear
spectroscopy

Prof. P. C. Agarwal Emeritus Professor Experimental High Energy
Astrophysics, X-ray astronomy
studies with balloons, rockets and
satellites

Prof. Ameeya Bhagwat Associate Professor Microscopic-Macroscopic
calculations of nuclear masses,
Structure and reaction properties
of loosely bound nuclei

Prof. Sangita Bose Associate Professor Electronic properties of
superconducting and magnetic
thin films, nanostructures and
nanocomposites using transport
based spectroscopic methods

Dr. Padmnabh Rai Reader Synthesis, Processing and
Optoelectronic Applications of
Carbon Nanotube, Graphene, and
Single Crystal Diamond

Dr. Bhooshan Paradkar Assistant Professor Plasma Physics, Laser-matter
interaction at relativistic
intensities, Advanced Accelerator
concepts

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

Prof. Sujit Tandel Associate Professor (UGC | Spectroscopy of the heaviest
FRP) nuclei, Exotic nuclear shapes,

Novel symmetries, Isomeric states
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in nuclei

Dr. Ananda Hota

Assistant Professor (UGC
FRP)

Multi-wavelength (UV, optical, IR,
radio) observational investigation
of black hole-galaxy co-evolution
in the cosmic web

Dr. Sanved Kolekar DST Inspire Faculty Gravitation, Black hole Physics,
Quantum field theory in curved
spacetime, relativistic quantum
information.

Dr. Sreemoyee Sarkar DST Inspire Faculty High energy nuclear and particle
physics

Research Associate

Name Name of School

Dr. Shraddha Mehta

School of Biological Sciences

Dr. Grace Nirmala

School of Biological Sciences

Dr. Animesh Patra

School of Chemical Sciences

Dr. Vinita Navalkar

School of Physical Sciences

Dr. Abhishek Pathak

School of Physical Sciences

Dr. Tapas Kumar Das

School of Physical Sciences

Administration

Director
Registrar

Wardens

Senior staff

Dr. Vimal K. Jain

Mr. K. P. Balakrishnan

Dr. Mahendra Patil (Boys)

Dr. Swagata Sarkar (Girls)

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

Dr. Jayant Kayarkar (OSD - Administration)
Mr. Kishore Menon (PR & Students Matters)
Mr. Deepak P Hate (Purchase)

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

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

System Administrator
Systems Assistant
Technical Supervisor
Library Attendant
Office Attendant

Medical Advisor

Counselor (Psychologist)

Legal Consultant
Laboratory Staff

Scientific Assistants

Project Associate

Laboratory Attendants

Laboratory Staff Engaged in Research
Ph. D. Students

Ms. Veena Naik (Purchase & Store)

Mr. Maharajan Thevar (Infrastructure)

Ms. Nafisa Colombowala (Office Assistant)
Ms. Jyoti Pandya (Secretary-Academic Office)
Ms. Sarita Kamble (Office Assistant)

Mr. Shankar Kadam (Office Assistant)

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

Mr. P. V. Deshpande
Mr. Prashant Gurav

Mr. Tushar Bandkar

Mr. Amit Shetkar

Mr. Maruti Khot

Mr. Bhushan Deshpande

Dr. Rajendra Agarkar
Dr. Archana Shukla

Adv. Saurabh Pakale

Mr. Kanak Gawde (Biology)
Ms. Sonali Shiriskar (Chemistry)
Mr. Ajayweer Gautam (Biology)
Ms. Marilyn Sequeira (Biology)

Mr. Ram M. Soure (Physics)

Mr. Dinesh B. Desai (Physics)

Mr. Santosh Sood (Biology)

Ms. Rupesh Kamtekar (Chemistry)

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

Mr. Abhijit Ghag (Chemistry)

Mr. Sandesh Kolambe (Chemistry)

Mr. S. Gholam Wahid (Physics)
Ms. Poulomi Roy (Physics)

Mr. Saket Suman (Physics)

Mr. Stalin Abraham (Physics)
Mr. Chandan Gupta (Physics)
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Senior Project Assistant (SPA)

Junior Project Assistant (JPA)

4. Students

41 Student Intake

. Plawan Das (Mathematics)

. Hemant Sharma (Mathematics)
. Amruta Shedge (Biology)

. Kimaya Meher (Biology)

. Vrunda Malvade (Chemistry)

. Swati Dixit (Chemistry)

. Tinku (Chemistry)

. Domnic Colvin (Chemistry)
. Samridhi Phatak (Chemistry)

. Sarita Tripathi (Chemistry)

. Sonali Mondal (Chemistry)

. Sampada Parab (Chemistry)

. Mayuresh Mestry (Chemistry)
. Jyoti Vishwakarma (Biology)

. Percival D’Gama (Biology)

. Vartika Gurdaswani (Biology)
. Shital Bhanushali (Biology)

. Kajol Paithankar (Physics)

The intake of students is based on the nation-level entrance test, called the National

Entrance Screening Test (NEST) that is held in several Centres all over India. Students who

have passed their 12th standard or equivalent examination from any board in India are

eligible to enroll for the test. This year, National Eligibility Screening Test (NEST) was
jointly conducted by NISER and UM-DAE-CEBS on June 02, 2018 at 155 centers located in 80
cities across India. The Academic Board has also accepted the proposal to admit maximum
of 03 Olympiad students and maximum of 10 KYPY students from the Academic Year 2018-

2019.

National Entrance Screening Test (NEST)

Year | No. of Students No. of Students No. of students | No. of students
enrolled for the | appeared for the |admitted in CEBS| remained in
NEST NEST Semester 1
2007 5,600 3,300 21 19
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2008 8,200 7,000 20 11
2009 14,105 12,036 25 21
2010 16,686 9,453 30 25
2011 14,500 9,691 35 28
2012 15,099 10,775 35 34
2013 24,543 19,436 35 23
2014 45,519 29,645 35 33
2015 46,615 31,076 45 40
2016 54,511 37,662 47 39
2017 68,458 49,870 47 38
2018 67,578 44,058 47 33

4.2 Students admitted in the academic year 2018-19:

Sr. No M/F Name State of Origin
1. M | Abhijjit Patra Odisha
2. M | Abhinav Kumar Vats Bihar
3. M | Ananya Singhal Uttar Pradesh
4. F Anju Cyriac Kerala
5. F Anoushka Sachdeva New Delhi
6. M | Aryadeep Paul West Bengal
7. M | Ashish Meena Rajasthan
8. M | Avik Das Tripura
9. M | Deependra Chaddha Uttar Pradesh
10. F Dhriti Saumya Jharkhand
11. M | Gaurav Agarwal Uttarakhand
12. M | Hemant Yadav Haryana
13. M | Jay Girish Phadke Maharashtra
14. M Jovi K. Kerala
15. M | Karthik Nayak Maharashtra
16. M | Lokendra Meena Rajasthan
17. M | M Kruthik Telangana
18. M | Muhseen Musthafa Kerala
19. F Muskan Sharma Bihar
20. M | Pankaj Gautam Uttar Pradesh
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21. M | Priyanshu Raikwar Maharshtra
22. F Rakshitha Madamakki Karnataka
23. F Shalu Pankaj Rajasthan
24. M | Shashank Suman Bihar
25. M | Shaurya Anand Uttar Pradesh
26. M | Shriraj G. Hegde Karnataka
27. M | Swarnava Mitra West Bengal
28. F Tanvi Mahajan Jammu and Kashmir
29. M | Tharun Chand P. Kerala
30. F V.S. Gayathri Kerala
31. M | V.S. Tharun Krishna Tamil Nadu
32. M | Vidit Agarwal Haryana
33. M | Vikram Sen Bihar

Kerala (5), Bihar (4), Uttar Pradesh (4), Maharashtra (3), Rajasthan (3), Haryana (2)

Karnataka (2), West Bengal (2) and one each from New Delhi, Jammu & Kashmir

Jharkhand, Odisha, Tamil Nadu, Telangana, Tripura, Uttarakhand.

4.3  Students graduated Integrated Five Year M.Sc. in the year 2019 (VIII Batch)
and their placements:

Roll No.

Name of the student

Current Placements

School of Biological Sciences

B014802 Mr. Abhijit M Information not available

B014807 Ms. Ankita Gupta Information not available

B014811 Mr. Ashish Beck Intern at National Centre for Biological
Sciences - NCBS

B014812 Ms. Bitarka Bisai Information not available

B014817 Mr. John James Ecole Polytechnique, France

B014820 Ms. Malati Tudu Intern at The International Institute of
Molecular and Cell Biology, Poland

B014821 Ms. Neeraja P S Information not available

B014826 Ms. Rashmi Chaudhary Information not available

B014828 Ms. Sharayu Ghodeswar Information not available

School of Chemical Sciences

C014805 Mr. Aditya Singh Rajput National Centre for Biological Sciences,
Bengaluru

C014806 Ms. Anjali Jayachandran ETH, Zurich

C014809 Ms. Anumita Kumari Information not available

C014819 Ms. Maitrey R. City University of New York, USA.

111



https://www.facebook.com/ncbs.blr/?eid=ARCelTQNCNbEZzP04HwwvyCYCQNyfaJTun_3p3MD9m1-PUAQseKz3MnJNa2MC4IQDbcTEv2jZCh6fph5&timeline_context_item_type=intro_card_work&timeline_context_item_source=100001198306026&fref=tag
https://www.facebook.com/ncbs.blr/?eid=ARCelTQNCNbEZzP04HwwvyCYCQNyfaJTun_3p3MD9m1-PUAQseKz3MnJNa2MC4IQDbcTEv2jZCh6fph5&timeline_context_item_type=intro_card_work&timeline_context_item_source=100001198306026&fref=tag

ot
@
&
5
’ C

promoy;

)

o
A
k)

UM-DAE CEBS O ; ANNUAL REPORT 2018-2019
s fasma yod deg
C014822 Ms. Nikita Gupta University of Illinois, Chicago
C014823 Ms. Poonam Singh Max Bonn Institut for Nichtlineare Optik und
Kurzzeitspektroskopie Berlin, Germany
C014830 Ms. Shreya Pramanik Max Planck Institute of Colloids and Interfaces,

Germany.

School of Mathematical Sciences

MO014803 | Mr. Abhinav Singh International Max Planck Research School for
Cell, Development and System Biology PhD
Program at Centre for Systems Biology,
Dresden.

MO014832 | Mr. Sunil Rampuria Information not available

School of Physical Sciences

P014804 | Mr. Abhishek Panchal Worked at University of Strathclyde
P014808 | Mr. Anton Swaminathan Iyer | Information not available

P014810 | Mr. Anup Kumar Information not available

P014824 | Mr. Prashant Gupta Information not available

P014827 | Ms. Ritika Dhundhwal Information not available

P014829 | Ms. Shraddha Singh Yale University

014833 Mr. Swapnil Shankar University of Amsterdam, The Netherlands
P014834 | Mr. Swarnim Shashank Information not available

P014835 | Mr. Tejas Singar University of Geneva, Switzerland

44 M.Sc. dissertation projects done by final year students:

Roll No. | Name of Student Guide Title

School of Biological Sciences

B014802 | Mr. Abhijit M Dr. Balaji Jayaprakash, Generalisation of pre-exposure
(Indian Institute of based contextual memories
Sciences, Bangalore)

B014807 | Ms. Ankita Gupta | Prof. Daniel St. Johnston | Role of SNARESs in polarising
(The Gurdon Institute, exocytosis in drosophila
Cambridge, UK) epithelial cells

B014811 | Mr. Ashish Beck Dr. Aswin Sai Narain Resequencing, assembly and

Seshasayee and
Devashish (National
Center for Biological
Sciences, TIFR,
Bangalore)

analysis of the genome of a
novel Sphingobium isolate
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B014812 | Ms. Bitarka Bisai Dr.Yukiko Yamashita, Regulation of dedifferentiation
Co-adviser - Dr. Ryan in Drosophila testis
Cummings (Life Sciences
Institute, University of
Michigan, Ann Arbour,
USA)
B014817 | Mr. John James Prof. Alexis Gautreau Functional Analysis of Arp2/3
and Dr. Stephane Interaction in cell adhesion
Romero, (Ecole and migration
Polytechnique, France)
B014820 | Ms. Malati Tudu Dr. Wojciech Pokrzywa Delineating the interaction
(International Institute of | between UPS and AHCY
Molecular and Cell disease variants
Biology, Poland)
B014821 | Ms. Neeraja P S Dr. Tina Mukherjee (The | Whole genome RNAi
Institute for Stem Cell screening to identify myeloid-
Biology and Regenerative | cell regulators of systemic lipid
Medicine, inStem, homeostasis
Bangalore)
B014826 | Ms. Rashmi Dr. Manish Jaiswal (TTFR, | Study of the function of
Chaudhary Hyderabad) minibrain in the growth and
development of Drosophila
B014828 | Ms. Sharayu Dr. Ullas Kolthur and Dr. | Dietary Alteration and
Ghodeswar Champakali Aayub Organism Survival
(TIFR, Mumbai )

School of Chemical Sciences

C014805 | Mr. Aditya Singh Dr. Vijaykumar Active Mechanochemical
Rajput Krishnamurthy Patterns on Soft Deformable
(International Centre for | Surfaces
Theoretical Sciences,
TIFR, Mumbai)
C014806 | Ms. Anjali Dr. Thomas Ebbesen Chemical reaction under
Jayachandran (Institut de Science et vibrational strong coupling;:
d'Ingénierie Dependence of
Supramoléculaires, ISIS thermodynamic parameters
University of Strasbourg, | on Rabi splitting energy
France)
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C014809

Ms. Anumita
Kumari

Dr. Basir Ahmad (UM-
DAE CEBS)

Lead ion (Pb*2) induced
modulation of amyloid fibril
formation under reducing

condition
C014819 | Ms. Maitrey R. Dr. David Smith Characterization of a Two
(University of York, UK) | Component Supramolecular
Gelation System
C014822 | Ms. Nikita Gupta Dr. Ksenija Glusac Light Harvesting Catalyst of
(University of Illinois, Graphene quantum dots in
Chicago) Cobaloxime complex for
HER
C014823 | Ms. Poonam Singh | Dr. Grégory Nocton Synthesis, Characterizations
(Ecole Polytechnique, and Theoretical Studies of
Palaiseau) Organometallic and Hetero-
bimetallic Complexes of
Cobalt with Divalent
Organolanthanide
Fragments
C014830 | Ms. Shreya Dr. Manoj Kumbhakar Effect of Radiation on
Pramanik (BARC, Mumbeai) Erythrocytes using
Fluorescence Correlation
Spectroscopy
School of Mathematical Sciences
MO014803 | Mr. Abhinav Singh | Dr. Manoj Gopalkrishnan | DNA Computing and
(IIT-B, Mumbai) and Dr. Molecular Programming
Carsten Wiuf (University
of Copenhagen, Denmark)
MO014832 | Mr. Sunil Rampuria | Prof. Amitava Topological combinatorics
Bhattacharya (TIFR,
Mumbai)
School of Physical Sciences
P014804 | Mr. Abhishek Prof. Dinno Jaroszynski Studying of effect of space-
Panchal (University of Strathclyde, | charge and energy spread on
UK) beam emittance and bunch
length
P014808 | Mr. Anton Prof. Shankar Ghosh Building and Characterizing
Swaminathan Iyer | (TIFR, Mumbai) Optical Tweezers
P014810 | Mr. Anup Kumar Dr. Alex Robinson Absorption of Short

(Central Laser Facility,
STFC, UK)

relativistically intense pulse
in Near-critical Plasma
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P014824 | Mr. Prashant Gupta | Prof. Rajdeep Sensarma Fluctuations in disordered
(TIFR, Mumbai) superconductivity
P014827 | Ms. Ritika Prof. Pratap Thermaly Activated flux
Dhundhwal Raychaudhuri (TIFR, flow in strongly disordered
Mumbai) thin filma
P014829 | Ms. Shraddha Singh | Prof. Elham Kashefi The quantum protocol Zoo
(CNRS/Sorbonne
University, France)
P014833 | Mr. Swapnil Prof. Rishi Khatri (TIFR Using filamentarity as a
Shankar Mumbai) statistical probe to obtain 3D
shapes of Galaxy clusters
from their x-ray surface
brighness maps
P014834 | Mr. Swarnim Prof. Luca Baiotti Simulation of magnetized
Shashank (Osaka University, Japan) | binary neutron star merger
P014835 | Mr. Tejas Singar Dr. Matteo Dastuto Synthesis and high-pressure
(CNRS, France) high temperature in-situ X-
Dr. Mala Rao ray diffraction study of
(BARC, Mumbai) Cuprate Oxycloride using
synchrotron X-ray source

4.5 National Science Camp (VIJYOSHI)

A National Science Camp (VIJYOSHI) was organissed by KVPY in IISc., Bengaluru, during
December 7-9, 2019. The following students of the Centre attended the camp.

M. Kruthik Abhinav Kumar Vats
Jovi K. Jay Girish Phadke
Gaurav Agarwal Shriraj G. Hegde
Swarnava Mitra Vidit Agarwal
Anoushka Sachdeva Shaurya Anand
Deependra Chaddha Anju Cyriac

Karthik Nayak Muhseen Mustafa
V.S. Tharun Krishna Rakshita Madamakki
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5. Awards & Honors

Manu Lopus
¢ Year's Outstanding Scientist in Biotechnology Award - 2019 by Venus International

Foundation.

Siddhesh Ghag
e  Received the INSA Young Scientist Award - 2019.

J. P. Mittal

e Received ICSB Life Time Achievement Award from Indian Society of Chemists and
Biologists (ICSB) (January 12, 2019).

e B.C. Halder Memorial Lecture Award at the Institute of Science Mumbai (January 25,
2019).

o  Chief Guest and Plenary speaker in the 10t Asian Photochemistry Conference.

¢  Guest of Honour in ‘Homboldt Kolleg” on Innovation and Entrepreneurship: Role of
Science & Technology’ (January 31-February 02, 2019).

Dipak K. Palit
e Awarded Silver Medal (2019) of Chemical Research Society of India.

e  Senior Research Associate, S. N. Bose National Centre for Basic Sciences, Kolkata (2019
- 2022).

R. Nagarajan
e Lifetime Achievement Award (2019) of Indian Cryogenics Council.

Ananda Hota

e Felicitated by the Honorable Chief Minister of
Odisha Sri Naveen Pattnaik for his leading role in
making  three international  news-making
discoveries (Speca, Cosmic leaf blower galaxy,
farthest star) and bringing citizen-science research
in astronomy to India by founding RAD@home
Astronomy Collaboratory ( #RADatHomelndjia).

5.1 Other recognitions like Memberships of Committees, Societies etc.

Jacinta D’Souza
e  Recognized as an active Reviewer for Plos One journal.
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Manu Lopus
¢ Founder Member, Translational Biomedical Research Society, India (2019).

e Reviewed research manuscripts for Nanotechnology, British Journal of
Pharmacology, and ChemMedChem.

Sirisha L. Vavilala

e  Best poster award at National Symposium on Materials in Healthcare on September 6-8,
2018, organized by Society of material chemistry and Gitam University, Hyderabad.

e  Editorial Board Member for Acta Scientific Medical Sciences.

Siddhesh Ghag

e  Member, Board of Studies-Department of Biotechnology, Guru Nanak Khalsa College
(autonomous), Mumbai.

e  Topic Editor (Associate Guest Editor-2019): Research Topic titled “Heterologous Protein
Expression and Production Platforms: The How, Now and Wow of It in Frontiers
Journal of Bioengineering and Biotechnology.

e  Reviewer: BMC-Plant Biology, Biologia Plantarum, Frontiers in Microbiology.

e  Editorial board member: Agrotechnology.

e Life Member: Mycological Society of India (MSI) - Since 2019.

e Life Member: Indian Science Congress Association (ISCA) - Since 2018 (L36722).

e Life Member: The Biotech Research Society, India (BRSI) - Since 2018 (LM 2202).

Subhojit Sen

e Best Poster Award in Annual Meeting of Society for Biological Chemists (India),
Mumbai Chapter, Oct 13 (2018). P. Potdar, P. Pinto and S. Sen.

e Best Poster Award in"Primers" Department of Biotechnology, Elphinstone College,
December 11 (2018). P. Potdar, P. Pinto and S. Sen.

e  Thesis Committee Member: Prof. Ulhas Kolthur’s student, at TIFR Mumbai.

e  Thesis Committee Member: Dr. Prasad Pethe’s students at Sunandan Divatia School of
Science, NMIMS University, Mumbai.

Swapan Ghosh

e  Member, Editorial Board of the “Journal of Computational Methods in Sciences and
Engineering”.

e  Member, Editorial Board of the Journal “Current Science”.

e  Member, Council, National Academy of Sciences, India (NASI), Allahabad, 2019.

e Member, Council, National Institute of Science Education & Research (NISER),
Bhubaneswar, 2019.

e Member of Faculty Selection Committee Meeting, IISER, Tirupati, on October 4, 2018.

e  Member of Faculty Selection Committee Meeting, S.N.Bose National Centre for Basic
Sciences, Kolkata, on September 15, 2018.
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e  Member, CSIR-SRF/RA Selection Committee (Chemistry), CSIR, New Delhi, November
27-28, 2018.

e  Member, Advisory Committee, Theoretical Chemistry Symposium -2018, held at BITS,
Pilani in February, 2019.

e Member of Faculty Selection Committee Meeting, IISER, Pune, on June 8, 2019.

e Member of Faculty Selection Committee Meeting, Indian Institute of Engineering
Science and Technology, Shibpur, June 13, 2019.

e  Member, Academy Education Panel, IASc, INSA & NASI, Bangalore, 2019.

e  Member, Selection Committee for NASI - Reliance Industries Platinum Jubilee Awards

for Application oriented Innovations, Physical and Biological Sciences, NASI,
Allahabad, 2019.

Vimal K. Jain

e Session Chairman, National Symposium on ‘Materials in Healthcare’, School of
Sciences, GITAM (Deemed to be University) Hyderabad, September 6-8, 2018.

e  Chairperson for 7t Interdisciplinary Symposium on Materials Chemistry (ISMC),
BARC, Mumbai, December 4-8, 2018.

e Session Chairman, National Conference on Chalcogenide Compounds (NC3-2019),
Defense Institute of Advanced Technology (DIAT) Pune, March 14-15, 2019.

e Session Chairman, DAE-BRNS Life Science Symposium on ‘Molecular and Cellular
Responses to Stresses and Cancer Therapeutics’ BARC Mumbai, March 28-30, 2019.

e Session Chairman, 14t International conference on the Chemistry of selenium and
tellurium (ICCST-14); Santa Margherita di Pula (CA), Sardinia, Italy, June 3-7, 2019.

e  Member of the Jury team for assessment of poster and short oral communications in
WSeS-8 Perugia, Italy (May 30 - June 1 2019) and 14th -ICCST, Sardinia, Italy, June 3-7
2019).

e  Chairman, Summer School, on ‘Science of Materials’, sponsored by all the three science
academies of India at UM-DAE-CEBS, May 6 to June 14, 2019.

e  Chairman, Selection Committee of Atomic Energy Education Society (AEES) Central
Level Awards, 2018.

e  Member, Governing Council of Atomic Energy Education Society (AEES) (September
2018).

Dipak K. Palit

e  Member, International Advisory committee of the “7th Asia Pacific Symposium on
Radiation Chemistry (APSRC) - 2018, held in Institute of Applied Physics, China
Academy of Engineering Physics, Shanghai, Republic of China November 4 - 8, 2018.

e Member, International Advisory Committee, Indo Japan Accelerator School, in IIT
Hyderabad, February 20-22, 2019.
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e  Member, National Advisory Committee, 6t DAE - BRNS Theme Meeting on Ultrafast
Science (UFS) - 2018, held in Raja Ramanna Centre for Advanced Technology (RRCAT),
Indore, October 22-24, 2018.

Neeraj Agarwal

o Elected Member for Executive Council of Society of Material Chemistry (SMC),
Mumbai.

e  Elected Fellow for Indian Chemical Society (ICS), Kolkata.

Avinash Kale

e Appointed as an Adjunct Professor for the period of three years from April 2019 at
National Centre for Nanosciences & Nanotechnology, University of Mumbai.

e Appointed as a Member of Board of Studies of School of Biotechnology and
Bioinformatics, D. Y. Patil University, Navi Mumbai from Academic Year 2017-2018
onwards for a period of 3 years.

e Appointed as a Member of Ad hoc Board studies in Biophysics, University Department
of Biophysics, University of Mumbai.

e Appointed as visiting faculty at University Department of Biophysics, University of
Mumbai.

e Member of Society for Materials Chemistry (SMC).

Sinjan Chaudhary

e Reviewer Activity Journal of Chemical Thermodynamics (Elsevier).

e Reviewer Activity International Journal of Food Science & Technology (Wiley).
e Reviewer Activity Journal of Molecular Liquids (Elsevier).

R. Nagarajan

e  Member of Board of Studies in Physics (BoS in Phys) of Mithibai College of Science
(Autonomous), Vile Parle, Mumbai.

e Member of Subject Board of Department of Physics (Autonomous) University of
Mumbai.

P. C. Agarwal

e Participated in Celebrating 50 years of Science from the Vainu Bappu Observatory
organized by Indian Institute of Astrophysics, Bengaluru on August 9 and 10, 2018.

e Served as a member of X-ray Astronomy Sub-Committee constituted by ISRO Space
Science Program office to discuss and consolidate X-ray Astronomy Proposals for future
ISRO Missions at IUCAA, Pune on August 4, 2018.

e As a member of Science Advisory Committee of Space Physics Laboratory (SPL),
Vikram Sarabhai Space Center, Thiruvananthapuram I participated in annual review of
research programs of SPL on August 29 and 30, 2018.
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e Visited Aryabhata Research Institute for Observational Sciences (ARIES) during July 25-
27,2018 as Chairperson of Project Management Board (PMB) of 3.6 m Devasthal Optical
Telescope to review its performance.

e Served as a Member of Review Committee for “Decadal Review of Research Programs”
of Physical Research Laboratory, Ahmedabad during January 15-18, 2019 entrusted
with critical review of research in Astronomy and Astrophysics.

e  Participated as an external expert in the Technical Review of Chandrayaa-2 mission of
ISRO to review its readiness, on March 6, 2019 at ISRO Hq, Bengaluru.

Manohar Nyayate

e Life member of “Khagol Mandal” Mumbai, NGO devoted to popularising Astrophysics
and Astronomy.

e Life member of “Marathi Vidnyan Parishad”, Thane Branch.

Ameeya Bhagwat
e  Member of the Board of Studies, Department of Physics, SIES College, Mumbai
as the subject expert.

Sangita Bose

e International travel award (ITS) from SERB-DST for participating in “Superstripes
2019”7, Italy from June 23-29, 2019.

e  Member of Material Research Society of India (MRSI)-Mumbai Chapter.

Sujit Tandel

e  Certificate of Outstanding Contribution as Reviewer from Elesiver to review papers
submitted to Physics Letters B.

e Invited to be member of the Consultative Group of the Principal Scientific Advisor to
the Government of India.

e  Coordinator of one-day orientation programme on "Advanced Detector Systems and
Signal Processing" at the DAE International Symposium on Nuclear Physics at BARC
on December 9, 2018.

Ananda Hota
e Invited as a member of the Principal Scientific Adviser's Consultative Group.
e  Member (observer) of the National Apex Committee for Vigyan Samagam.

e Referee of the Time Allocation Committee of the Giant Meterwave Radio Telescope
(GMRT).

P. Brijesh
e Reviewed an article submission for Nature Scientific Reports.
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e Invited judge and reviewer for the citywide inter-collegiate project model
demonstration competition on the topic of clean and sustainable energy conducted by
NMIMS University-Mumbai.

6. Research activities
6.1  Research activities of School of Biological Sciences

Prof. Jacinta D’Souza

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

Characterization of the FAP174-AKAP240 (FAP65) complex from the flagellum: The fine
extracellular thread-like cilia present on several eukaryotic cells protruding from several
cells drive motility and sensory perception. Although the mechanistic details of motility
remain elusive, the dynein-driven motility is mediated by various kinases and phosphatases
regulated by second messengers such as Ca?* and cAMP. Few research groups are
addressing the role of Ca2*-mediated pathway in motility; this research group is addressing
the role of cAMP-mediated pathway. A-kinase anchoring proteins (AKAPs) are scaffolds
that bind to a variety of signaling proteins that mediate cAMP-dependent pathways. The C.
reinhardtii flagella harbor two AKAPs; viz., the radial spoke AKAP97 or RSP3 and the central
pair AKAP240. Both these were identified on the basis of their RII-binding property.

A search for AKAP-binding proteins from Chlamydomonas flagella proteome revealed
the presence of two radial spoke proteins (RSP7 and RSP11) and a potential AKAP-binding
protein, viz. Flagellar Associated Protein (FAP174) orthologous to the mammalian MYCBP-
1. The latter was cloned, protein over-expressed in E. coli and the purified recombinant
protein was shown to strongly bind AKAP240 (Rao et al, 2016) that was later annotated as
FAP65. Further, FAP174 was shown to be mostly alpha-helical (65%) in nature harboring an
RII-like Dimerization and Docking domain (Yogesha et al, 2017). Using anti-FAP174-specific
antibodies and an enriched fraction of central pair proteins in an immunoprecipation
technique, they have confirmed that the AKAP240-FAP174 complex harbors 6 protein
partners (FAP70, FAP75 and FAP147 present in C2; CPC1, FAP42 and HSP70A present in C1
of the central pair). An insertional FAP174 null mutant was successfully screened and found
to harbor very short flagella; cells were immotile. The group is now trying to rescue this
mutant for which two constructs have been created.
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In order to characterize the FAP65-FAP174 multiprotein complex, resources such as
gene constructs, recombinant proteins purified to homogeneity and mutants for each of the
protein partners are requisite. For this purpose, two nucleotide sequences annotated as
FAP65 were identified in the Chlamydomonas database (www.chlamydb.org). Being
AKAPs, they have used in silico methods to identify two amphipathic helices (AH1 and
AH2), cloned these nucleotide fragments, over-expressed the GST-tagged polypeptides in E.
coli and purified these recombinant proteins to homogeneity. Meanwhile, two variants of
AH1 and AH2 were also cloned and over-expressed. An overlay assay of AH1, AH2 and
their respective variants with FAP174 indicated that these AHs indeed contain the residues
required to interact with the Dimerization and Docking domain of FAP174.

Further, an insertional FAP147 null mutant was also successfully screened and found
to harbor equal length, but paralyzed flagella on immotile cells. The axonemes of these
mutant cells showed the presence of FAP174 indicating that these two proteins are not direct
interactors. Meanwhile, the full-length FAP147 protein was divided into three antigenic
fragments that are being cloned (Figure 1).
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Figure 1: Isolation of C. reinhardtii fap174 mutant. (A) Cartoon depiction of the gene with the position of the
disruption by the aphVIII cassette. (B) Colony PCR depicting the presence of the fap174 gene in the WT, but
not in the fap174 mutant. Note the intact control locus gene. (C) CPC1 mutant shows the presence of FAP174
protein, while fap174 null mutant shows the absence of the protein. (D) Immunofluorescence staining using
anti-FAP174 antibody with acetylated tubulin as the marker used in double labelling of the flagella on both WT
and fap174 mutant. Flagella are short, Tubulin is acetylated, FAP174 protein absent in the flagella.

This MPC harbours three proteins with adenylate kinase-domians (FAP75, CPC1 and
FAP42). Mutations in the respective genes would help characterize this complex using
biochemical and molecular tools. Vectors have been designed and constructed so as to
rescue these mutants.
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Identification of the FAP65-FAP174 MPC in mouse brain ependymal cilia: In order to
translate the research conducted in Chlamydomonas flagella to cilia from higher organisms,
a mouse brain ependymal primary cell line is being established. Three attempts have been
made and the cilia shed within 5-7 days in the culture medium. Efforts are now on to
immortalize this cell line for which purpose gene constructs are being made.

Meanwhile, they have conducted a BLAST analysis of C. reinhardtii FAP65 that
resulted in CCDC108 as the highest match, its variant was also designed. The amphipathic
helix of CCDC108 and its variant were cloned and over-expressed in E. coli. In order to study
the interaction and in some way establish CCDC108 as the amphipathic helix of an AKAP
(CFA65), an exhaustive overlay assay was performed using an array of R2D2-containing
proteins such as mouse MYCBP-1, RII-domain containing protein, full-length RII protein,
DPY-30 domain containing protein, FAP174 and its three variants. Studies have indicated
that FAP174 and mouse MYCBP-1 bind strongly with CCDC108, but not its variant
indicating that both these proteins are RlIlI-like.

Mapping of central pair projection proteins: Using various flagellar central pair mutants
and proteomics approach (2-Dimensional electrophoresis and Mass Spectrometry) the
proteins that make projections of the central pair apparatus would be mapped. Initial
optimization experiments have used KI, KCl and NaCl and combinations as chaotropic
agents for enriching this sub-flagellar apparatus; these are being analyzed.

Biophysical characterization of ciliary proteins: In silico analyses and biophysical
techniques including Raman, CD and FTIR coupled with PLSR have confirmed that
MYCBP-1 is also ~65% helical in nature and might therefore harbor the Dimerization and
Docking domain (Yogesha M., Venkatramanan G. Rao, Santhosh Chidangil and JS D’Souza).
On the other hand, purification, structural and biochemical characterization of Glutaredoxin
2 (GRX2) from Chlamydomonas reinhardtii was carried out. Together, spectroscopy and
modelling confirmed that the GRX2 from Chlamydomonas reinhardtii is similar to GRX2 from
Chlorella sorokiniana T-89 and Homo sapiens. Isothermal titration calorimetry (ITC) and
docking studies provided insights into the residues, types of bonds involved and strength of
binding of GRX2 and Glutathione.

Dr. Manu Lopus

With a focus on on tubulin and microtubules, this group focuses on understanding
the mechanisms of cancer progression and development of strategically-designed anticancer
drug formulations against triple-negative breast cancer (TNBC). Mechanisms of induction of
multi-phase cell cycle arrest, therapeutic targeting of resistance-causing tubulin isotypes,
and targeted elimination of cancer cells are also investigated.

Identification of a unique therapeutic strategy against TNBC: It has been shown that by

clustering the multiple copies of centrosomes found in TNBC cells, targeted elimination of
these cells can be enhanced. It has been identified how the inducers of this novel form of cell
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death, the tryptone-stabilized gold nanoparticles, bring about this form of cell death.
Specifically, by combining cell models studies with proteomics profiling, it is found that the
cell cycle arrest that accompanied on exposure to the particles was due to the
downregulation of ribosomal proteins. Further, the suppression of microtubule dynamics
was found to play a major role in the unipolar congression of the chromosome.

Preferential toxicity of star-shaped gold nanoparticles against TNBC cells: In a related
project, the group preferential toxicity of inhouse-synthesized star-shaped gold
nanoparticles and elucidated the molecular mechanism of action of these particles in the
cancer cells was elucidated.

Identification and elucidation of the mechanism of action of 9-PAN, a potent analogue of
noscapine: Another study by this group (In collaboration with Prof Srinivas Kantevari,
IICT-Hyderabad) has shown how the latest generation noscapinoid, 9-PAN, inhibits cancer
cell proliferation through an orchestrated mechanism involving reactive oxygen species, loss
of mitochondrial membrane potential, and disruption of the cellular microtubule network.
By altering the core noscapine architecture via the inclusion of a Schiff base with penta
fluoro benzyl analogue they created the derivative, 5c(9-((perfluorophenyl)methylene)
aminonoscapine, ‘9-PAN’), which was found to be the most potent derivative in this series
against TNBC cell proliferation. The drug, unlike other congeners of noscapine, substantially
damaged cellular microtubule network. The drug-induced disruption of cellular
microtubules and subsequent cell death were expedited by the generation of reactive oxygen
species (ROS) and the loss of mitochondrial membrane potential (MMP).

Dr. Sirisha L. Vavilala
The lab focuses on eradicating bacterial biofilms using natural compounds. The
current research focus is discussed below:

Evaluating the Antibacterial and Antibiofilm activities of Sulfated polysaccharides
extracted from Chlamydomonas reinhardtii against Staphylococcus aureus and Nisseria
mucosa: Due to the developing resistance of microorganisms against the wide range of
antibiotics available there is a need to find alternative that has minimum side effect with
maximum effectiveness against these bacteria. One of the major reasons for this drug
resistance is the ability of bacteria to form biofilms. Therefore strategies aimed at the
inhibition of these biofilms are regarded as potential novel therapies in managing bacterial
virulence, hence reducing their ability to induce infections in humans. Marine algae received
special attention because of their Sulfated Polysaccharides (SPs) which have significant
biological activities. In the current study we investigated the in vitro anti-bacterial and anti-
biofilm activities of sulfated polysaccharides (SPs) extracted from Chlamydomonas reinhardtii
(Cr). The antibacterial activity of Cr-SPs was observed for both bacterial strains with
stronger activity against Nisseria (23mm zone of inhibition). Concentration-dependent
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reduction in the number of colonies formed by these bacteria was observed suggesting the
potential of Cr-SPs to inhibit the bacterial replication. The killing ability was also dependent
on time and concentration of the extract. Cr-SPs showed the best antibacterial activity
against both the tested strains with the MIC for S. aureus is 400 pg/ml and N. mucosa is 480
pg/ml MBC is 780 pg/ml and 700 pg/ml respectively. CV reduction assay for the Cr-SPs
with inhibition of bacterial attachment by at least 50% demonstrated that they have
promising antibiofilm activity against biofilm formed by both tested bacteria at the MIC
values 400 pg/ml and 480 pg/ml respectively. Moreover, the present study also
demonstrated that with increased concentration of Cr-SPs there is significant reduction in
the amount of extracellular DNA formed by these microbial biofilms. These results clearly
suggested that Cr-SPs have good potential to act as therapeutic agent and an effective
therapy against S. aureus and N. mucosa related infections.

Antibacterial and Antibiofilm activity of Sulfated polysaccharides extracted from
Chlamydomonas reinhardtii (CC-124) against Klebsiella pneumoniae and Proteus mirabilis:
In the current study, SPs are extracted from C. reinhardtii in order to develop them as a
natural antibiofilm agents. The sulfated polysaccharides (SPs) from C. reinhardtii (Cr) were
isolated by hot water method using 80% alcohol. The chemical analysis of the extract
showed 51.57% carbohydrates, 17.33% reducing sugars, 10.29% protein, 47.66% sulfate and
45.57% uronic acid. Cr-SPs showed efficient antibacterial activity against K. pneumoniae and
P. mirabilis as indicated by clear zones of bacterial growth inhibition around the wells.
Further, growth kill assay showed decreased in the logarithmic cycle as the concentration
increase from 0.5-32mg/ml. Concentration-dependent reduction in the number of colonies
formed by K. pneumoniae and P. mirabilis suggested their potential to inhibit the clonal
expansion of the bacterial cells. The minimum inhibition concentration (MIC) of Cr-SPs was
found to be as low as 850ng/ml for K. pneumoniaeand 850pg/ml for P. mirabilis. Furthermore
Cr-SPs showed concentration dependent increase in the percentage inhibition of biofilm
formation. They are also found to be effective in eradicating the preformed biofilms. Dose
dependent reduction in extracellular DNA in the extra polymeric substance (EPS) revealed
that Cr-SPs interacts with EPS and destroy the biofilms. Cr-SPs showed promising
antibacterial and antibiofilm activity. With further screening and validation, they can be
developed as novel natural alternative therapeutics for treatment of nosocomial infections.

Antibacterial, antibiofilm and quorum sensing inhibition of Sulphated Polysaccharide
extracted from Chlamydomonas reinhardtii CC-124 against Serratia marcescens and
Staphylococcus saprophyticus: Bacterial Urinary Tract Infections (UTIs) represent the most
common type of nosocomial infection known to affect the different parts of the urinary tract
and the occurrence is found in both males and females. Despite the fact, that both the
genders are susceptible to the infection, women are mostly vulnerable due to their anatomy
and reproductive physiology. The infection is usually caused as a consequence of bacterial
invasion of the urinary tract including the lower and the upper urinary tract leading to
formation of biofilm. Among the bacterial species Staphylococcus species constitutes to 10%
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to 15% UTlIs in females and Serratia species plays a major role in conferring UTIs primarily
by the quorum-sensing dependent biofilm forming ability. Studies on Staphylococcus
saprophyticus and Serratia marcescens is of importance because they form biofilm and are
difficult to eradicate via antimicrobial drugs. Therefore, interest in natural antimicrobial and
antibiofilm compounds is increased in recent years.

In the current study, SPs are extracted from C. reinhardtii in order to develop them as
a natural antibiofilm agents. The SPs from C. reinhardtii (Cr) were isolated by hot water
method wusing 80% alcohol. The chemical analysis of the extract showed 41.42%
carbohydrates, 11.94% reducing sugars, 6.46% protein, 33.09% sulphate and 23.57% uronic
acid. Cr-SPs showed efficient antibacterial activity against S. saprophyticus and S. marcescens
as indicated by clear zones of bacterial growth inhibition around the wells. Further, growth
kill assay showed decreased in the logarithmic cycle as the concentration increase from 0.5-
32 mg/ml. Concentration-dependent reduction in the number of colonies formed by S.
saprophyticus and S. marcescens suggested their potential to inhibit the clonal expansion of the
bacterial cells. The minimum inhibition concentration (MIC) of Cr-SPs was found to be 760
and 800pg/ml for S. saprophyticus and S. marcescens. Furthermore Cr-SPs showed
concentration dependent decrease in biofilm formation by reduction in extracellular DNA in
the extra polymeric substance (EPS).Further at MIC Concentration, Cr-SPs were found to
attenuate the QS-dependent factors, such as prodigiosin pigment production in S. marcescens
and reduced level of virulence enzymes such as urease production in S. saprophyticus etc.
Further studies on antiquorum sensing ability of Cr-SPs could be promising to prevent the
development of uropathogenic bacterial biofilms associated Infections.

Antibacterial, antibiofilm potential of fruit peel and leaf of Annona spp and molecular
docking of Spathulenol compound: Bacterial infection all around the world is major health
issue mostly due to antibiotic resistance. To cope-up with the antibiotics and environmental
stresses, bacteria adopt different strategies like, enzyme production against antibiotics,
mutation at binding site, biofilm formation etc. Bacteria are getting resistant due to
improper exposure and doses of antibiotics which lead to generation of Multi Drug
Resistance (MDR) strains of pathogenic bacteria and cause mortality. MDR strains of
bacteria like S. saprophyticus, K. pneumoniae cause urinary tract infection and S. marcescens, P.
mirabilis cause nosocomial infection in humans and are very difficult to treat with current
available therapies. In the current study the in vitro and in silico the antibacterial and
antibiofilm potential of Annona squamosa Peel (ASP) and leaf (ASL) extracts were tested
against these nosocomial and UTI infection causing bacteria. Both ASP and ASL showed
efficient antibacterial potential as seen in agar cup diffusion method, which showed
increased zones of bacterial growth inhibition with increased concentration of the extract.
The MIC value of ASP against S. saprophyticus, K. pneumoniae, S. marcescens, P. mirabilis are
7.5 mg/ml, 8.6 mg/ml, 12 mg/ml and 7.5mg/ml respectively. While the MIC value of ASL
are 5.9mg/ml, 7.9mg/ml, 5mg/ml, and 6.5mg/ml against S. saprophyticus, K. pneumoniae, S.
marcescens, and P. mirabilis respectively. The extracts showed bactericidal effect on all tested
bacteria. At 5 mg/ml ASP extract showed 55%, 30%, 52%, 65% inhibition of biofilm
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formation of S. saprophyticus, K. pneumoniae, S. marcescens, and P. mirabilis, are 5mg/ml of
ASL showed 77%, 74%, 53%, and 42% respectively. Interestingly, complete eradication of
preformed biofilm was observed at 20-30 mg/ml of both ASP and ASL. In silico based study
showed efficient binding of Spathulenol (active compound in ASL and ASP) with Pencillin-
Binding Protein 2 (PBP2) of Gram-positive S. saprophyticus and Gram-negative K. pneumoniae
bacteria. Thus, these results clearly shows that ASP and ASL can be used as a promising
antibacterial and antibiofilm agent. Further purification and screening of spathulenol
compound from Amnnona squamosa peel and leaf may be used as a promising drug
component against antibiotic resistant bacteria.

Dr. Siddhesh Ghag

Fusarium wilt disease is one of the most destructive diseases of banana that incurred
huge economic losses worldwide. The causative agent, Fusarium oxysporum f. sp. cubense
(Foc) is a soil pathogen that finds entry into the banana plant through the root. Physical and
chemical management strategies prove insufficient to control the spread of this pathogen.
Biological means of control include host resistance and biocontrol. Understanding the
molecular interaction of the banana-Fusarium pathosystem will aid in devising strategies to
develop host resistance. In this regard, transcription factors that play critical role in
pathogenesis were identified and are currently being characterized. Furthermore, an
integrated approach comprising of host resistance, improved plant health and biocontrol is
suitable to manage Fusarium wilt disease of banana.

Studying the role of SGE1 in Fusarium wilt disease of banana: FocSgel is an important
transcription factor that is known to get up-regulated during colonization of Foc on banana
plants. Expression of FocSgel further regulates the expression of downstream effector genes
that are required for successful infection. A FocSgel knockout mutant of Foc was generated
that showed reduced pigmentation, loss of hydrophobicity and reduced virulence on
susceptible clones of banana. On the other hand the complementation mutant and wild-type
when inoculated onto banana plants showed typical Fusarium wilt symptoms indicating the
importance of FocSgel in pathogenesis.

Characterization of a bidirectional promoter: An inducible bidirectional promoter was
isolated from Foc that was located between the two probable start sites of the genes coding
for enzymes required for xylan metabolism. Xylan is an important component of plant cell
wall and enzymes degrading xylan in pathogens are important virulence factors. To
characterize this promoter two reporter genes (GUS and EGFP) were sub-cloned on either
side of the promoter and observed for their expression in Foc grown in minimal medium
with different carbon sources. A differential expression was observed in different medium
and xylan was found to be the best inducer for both the reporter genes. This promoter
activity will be further tested in other organisms to prove it universality and therefore can be
used to express heterologous proteins in range of host systems.
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Isolation and Characterization of antagonistic microbes from banana rhizosphere:
Microbes showing in vitro antifungal activity were isolated from the banana rhizosphere of
four different banana varieties (Safed Velchi, Rajeli, Bhurkel and Bankel). Few microbes (7
bacteria and 1 fungus) were found to inhibit Foc growth under in vitro condition. These
organisms will be characterized by biochemical and molecular methods.

Dr. Subhojit Sen

Environmental stress driven epigenetic mechanisms that drive heritable changes in
gene expression has been investigated. Using the model system Chlamydomonas reinhardtii,
different metal ion stress conditions we queried in a transgenic model developed in the
laboratory. It was observed that mild excess of both Cu and Zn stress leads to variegated
expression of transgenes (antibiotic resistance to Paromomycin) in clonal populations. When
queried for oxidative stress (ROS production), it was observed that cells grown in excess Cu
(38X, relative to normal growth conditions 1X) produced significantly higher ROS, as
confirmed by the in vivo DCFDA fluorescent dye assay (Figure 2). Preliminary DNA
damage analysis also revealed higher steady state levels of damage using the comet assay.
We also observed that a mild excess Zn (2X) makes the cells particularly more sensitive to
ROS. The mechanism of sensitivity to ROS and corresponding the corresponding epigenetic
pathways that Chlamydomonas employs to mediate gene expression changes are currently
under study.
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Figure 2: DCFDA staining of Chlamydomonas grown under metal ion stress: The top-panel is the control
condition where very few cells are DCFDA positive, while the highest positivity is under excess Cu indicating
highest steady state intracellular generation of ROS.
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An unidentified species of water flea from CUBE-HBCSE was obtained (in
collaboration with Dr. Jyoti Ramchandani, University of Mumbai). Keeping in mind the
main goal of CUBE education outreach; to generate research methodology that is both cost-
effective and widely applicable across low-cost laboratory set-ups in India, developing a
simplified extraction protocol to avoid costly kits or difficult to store/handle reagents (such
as liquid nitrogen), was the need of the hour. A novel cost-effective DNA extraction strategy
using porcelain powder based abrasion was designed and standardized. Compared to the
published standards (using liquid nitrogen or kit-based methods) for DNA extraction from
insects, the new protocol provided better yield and equivalent quality as tested by restriction
digestion, ligation and PCR (Figure 3). Two barcodes (Cytochrome oxidase 1 and ITS) were
PCR amplified and sequenced and subsequently indexed and published by Genbank
(MH734122.1 and MH745035.1). The analyses reports the first molecular record of Moina
macrocopa strain JSK1 from the Indian subcontinent and clubs it with the Russian strains of
Moina identified thus far.

; P RE + .
Porcelain  Liquid N, . Porcelain Liquid N,
EcoRl Hindlll EcoRl Hindlll g '_|RECUt Ligated ) o )

= ~ b
= = - = a - - % 6 @ = »
5 5 = 5 2 = = < = 5o E § E
3 . 0 . O o ° . 2 € 3T & 3 8= = £ =
53535353 s S 5 8 5 22g8prs e
> 92 92 9 3 5 W I W I S28zE28%¢E
- N M S N O N ® - N 0 < LN T N O O

21226 m—

5060
4268 mm—
3530
2027 —
1904
1584
1375
947 m—
831 m—

564 =

(A) (@) (©)

Figure 3: Molecular assessment of the quality of Moina DNA: (A) testing restriction digestion of DNA
obtained by Porcelain protocol versus liquid Nitrogen using EcoRI and HindIll enzymes (NEB). (B) testing
ligation efficiency of restricted DNA (C) PCR amplification of COI and ITS gene sequences, with respective
non-target controls (NTC).

6.2 Research Activities of School of Chemical Sciences

Dr. Neeraj Agarwal

Thermally Activated Delayed Fluorescence in Acridone-Carbazole Derivatives for
OLEDs: Donor-acceptor-donor (DAD) materials (1,2) having acridone as acceptor unit and
carbazole as donor were synthesized for opto-electronic applications (Figure 4). Carbazole
was substituted on 2,7 positions of acridone in 1, while, 3,6-trifluoromethylphenyl carbazole
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was substituted in 2. Steady state and time dependent emission properties of these
compounds were studied in detail to get insight on their possible thermally activated
delayed fluorescence (TADF) behaviour. The singlet-triplet energy gap (AEst) was found to
be as low as 0.17 eV (1) and 0.15 eV (2), favourable for TADF materials. Both these materials
were found to be efficient green TADF emitters in organic light emitting diode (OLED)
devices. Interestingly, the TADF properties were observed for the first time in undoped 1,2
based devices i.e. without host matrix, unlike the most commonly reported TADF emitters.
Furthermore, they observed an exciplex emission at 465 nm in the blends of 1, 2 with
polyvinylcarbazole (PVK) in 1:7 (w/w) ratio. OLEDs with the blend of 1,2 with PVK as the
active layer showed an intense electroluminescence at 465 nm matching well with the
exciplex photoluminescence. In this work they showed that acridone-carbazole derivatives
(1,2) offers variable electroluminescence; as undoped TADF green emitter and blue exciplex
emitter when doped in PVK.

Figure 4

Near infra-red absorbing BODIPy derivatives and their nano-aggregates: A facile
synthesis of 1,3,5,7-tetraaryl (thienyl and pyrenyl) substituted BODIPy derivatives has been
reported. Drastic bathochromic shift of more than 200 nm was observed in absorption (upto
“700 nm) and emission ((upto 740 nm) of 1,2 as compared to classical BODIPy (~500 nm).
Nano-aggregates of 1,2 were prepared by re-precipitation method in aqueous medium and
are characterized by absorption, emission, transient life time, DLS and SEM measurements.
These studies revealed the aggregation formation through BODIPy through pyrene face.
Furthermore, singlet oxygen generation using these BODIPYs were studied. In their studies
they found that nano-aggregates produce singlet oxygen efficiently.
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Figure 5

Positional isomers of aryl and amine substituted Perylene derivatives: Aryl substituted
perylene (12 No.) and perylene-amine derivatives were synthesized. Several spectroscopic
techniques were used to characterize and study their photophysical and electrochemical
properties. They showed that these pyrene derivatives exhibit tuning in absorption and
emission properties. Anisotropic studies of some of these perylene derivatives is found to be
promising for application in cellular imaging.

Dr. Mahendra Patil

Kinetics and Mechanism of “On Water” Cu Catalysis in the C - N Cross Coupling
Reactions of Indole derivatives: A simple and cost-effective protocol for the C-N cross
coupling of indole derivatives with aryl iodides using Cul/phenathroline catalytic system in
aqueous medium is developed (Figure 6). The reactions were performed in the absence of
phase-transfer catalyst, and afforded the N-arylated products in moderate to excellent yields
under mild reaction conditions. The broad substrate scope, easy performance, low loading of
catalyst as well as ligand renders this approach appropriate for the large scale processes. The
mechanism of “on water” Cu-catalyzed N-arylation reaction is investigated using kinetic
and computational studies, which reveal interesting mechanistic aspects of the reaction. A
series of kinetic experiments showed four folds rate enhancement for “on water” Cu-
catalyzed N-arylation reaction over the reaction performed in the organic solvent (DMSO).
Computational studies corroborated “on water” rate acceleration by delineating the role of
water in the reaction. The water induces rate acceleration by stabilizing transition state of
oxidative addition through hydrogen bonding interactions, presumably at the oil-water
interface, and thus helps to reduce the activation free energy of oxidative addition of
iodobenzene to Cu-complex, which is identified as rate-limiting step of reaction.
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Figure 6 C - N cross coupling in aqueous medium.

Dr. Avinash Kale

Understanding Actin polymerization dynamics/regulation in Apicomplexans: Purification
for actin from Bovine muscle is optimized and the purified actin has been successfully
isolated. Polymerization process for actin using biophysical techniques has been
invistigated.

Isolation and identification of the novel bacterium having mosquito larvae-cidal activity:
Mosquito breeding facility has been successfully developed in collaboaration at Haffkine
Institute. About 300 bacterial isolates have been collected from different locations of
Mumbai and its suburban areas. High throughput screening of about 50 strains has been
completed out of which four strains showed mosquito laricidal activity.

Dr. Sinjan Choudhary

Unravelling the inhibitory activity of Chlamydomonas reinhardtii sulphated
polysaccharides against a-Synuclein and its” familial mutants fibrillation: Misfolding,
aggregation and accumulation of amyloid-forming proteins leads to varieties of protein
aggregation diseases known as amyloidoses. Marine ecosystem produces very rich source of
potential natural compounds with a broad range of distinctive pharmaceutical activities.
These marine reservoirs such as marine plants, animals and microbes produce various
bioactive compounds which have various medicinal properties.

It is known that many marine algae species contain sulfated polysaccharides (SPs).
Their lower molecular weight oligosaccharide derivatives, which are biocompatible,
biodegradable, offer numerous health benefits. These algal SPs have high nutritional value
and pose anti-malaria, anticoagulant, anti-inflammatory, anti-viral, anti-malaria,
antiparasitic, antioxidant, anti-thrombotic, antilipidemic properties which make them
suitable for nutraceutical, pharmaceutical and cosmeceutical purposes. With this
background, marine algal polysaccharides could serve as an efficient alternative approach
for the therapy and management of protein aggregation diseases.
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Figure 7. Transmission electron microscopy (TEM) images of A30P, A53T, E35K, E46K and E57K in the
absence (A-E) and presence of 1 mg ml-* Cr-SPs (F-]) respectively.

Here, we have demonstrated anti-Parkinson’s potential of SPs in vitro. Sulfated
polysaccharides from the green algae C. reinhardtii were extracted and its anti-
amyloidogenic activity for aggregation of familial mutants a-synuclein, responsible for
Parkinson’s disease were evaluated. In order to check anti-amyloidogenic properties of the
crude SPs extract of C. reinhardtii, thioflavinT (ThT) binding assay was performed. SPs have
suppressed the a-synuclein fibrillation significantly in a concentration dependent manner.

The results also demonstrate therapeutic potentials of sulfated polysaccharides
against a-synuclein fibrillation associated diseases.

Prof. Swapan Ghosh
Connecting quantum fluid dynamics with Feynman Path Integral formulation of
quantum mechanics: Since the advent of Quantum Fluid Dynamics (QFD) in 1926-1927, the
calculation of the Quantum Potential (QP) had posed serious challenges. In his seminal,
well debated and often criticized 1952 papers, David Bohm had suggested that the best way
to analytically obtain the QP, which serves as the quantum correction term in the Hamilton-
Jacobi framework of QFD, is to solve the time dependent Schrodinger Equation followed by
the Madelung transformation. This very fact had been considered as the most serious
drawback of QFD; nonetheless, QFD, owing to its elegant mathematical framework
involving only Probability density and Current (both of which are real and observable), with
the resulting interpretational and computational ease, has managed to heavily influence and
find applications in a wide spectrum of branches in physics in last half a century. Feynman
Path Integral formulation is another approach to quantum mechanics.

The objective of this work is to develop a unification of the concepts of Richard
Feynman and David Bohm, explore the foundational roots of the Quantum potential in Path
Integrals, and develop a new formalism to compute it without solving the Schrodinger
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Dr. Dipak K. Palit

Interaction of metabolite (trimethylamine N-Oxide) with biological lipids interface:
Phospholipids are integral part of the structure and function of a cell or cellular organelles
(e.g; cell membrane). Various bio-molecules, ions, and metabolites interact with the cell
membrane via the phospholipid headgroups. Phosphatidylcholine (PC) and
phosphoethanolamine (PE) are the two major phospholipids found in living organisms. Both
PC and PE are zwitterionic lipids differ from each other only by their cationic moiety.
Trimethylamine-N-oxide (TMAO) is a naturally occurring osmolyte produced by gut
bacteria during the digestion of L-carnitine (source; red meat, soya product etc.). Alongside
its osmolyte regulatory functions TMAO has adverse effect on human health and related to
inflammatory disease (cardio vascular disease). In the present study, the interaction of
TMAO with PC and PE lipid headgroups at the aqueous interface has been investigated
using interface-selective and phase-sensitive nonlinear spectroscopy technique, heterodyne-
detected vibrational sum frequency generation (HD-VSFG). Results reveal that TMAO
exhibits differential interaction with PC and PE headgroups: the negatively charged oxygen
of TMAO interacts more strongly with the cationic moiety of DPPE ((CHs)Hs;N*) than that of
DPPC ((CHs)aN*). In support, the solvation shell vibrational spectrum of the lipid cationic
counter-parts in TAMO solution has been studied using Raman multivariate curve
resolution spectroscopy. The solvation shell spectrum shows that higher propensity of
TMAO in CHsz)HsN* solvation shell. Therefore, the presence of TMAO can affect the
interfacial electric field differently at these lipid interfaces, which may be crucial for the
TMAO-mediated biological processes, such as cell volume regulation under osmotic stress
and the cholesterol removal (deposition) on artery wall. (in collaboaration with S. Roy and J. A.
Mondal, Radiation & Photochemistry Division, BARC, Mumbai)

Structure and properties of water in the hydration shell of high charge density metal ions:
Due to ion-dipole interaction water molecules tend to reorganize themselves under the
influence of ion and form hydration shell. It has been observed that extent of hydration
(length of influence may extend up to several hydration layer) depend on the charge
densities of ions. However, the recent advancement in spectroscopic techniques have reveal
many fascinating features of hydration. In this context, to understand the detail hydration
shell structures of metal ions, with different charge densities, (e.g; Li*, Cs*, Mg?*, Ca?*, Sr2*,
Ba?*, Al**, La®*, Gd** and Dy?*) we have constructed hydration shell O-H stretch spectrum of
the metal ions, using differential Raman spectroscopic method. It is worth mentioning that,
this difference technique in free from any fitting process and model independent. The result
shows that extent of ion-effect on the water structure strongly depends on charge density of
the ion. Between two similar charge density ions the higher valance ion exerts stronger
influence. Nevertheless, the existence of highly weakly hydrogen bonded water (~3630 cm-)
in the hydration shell of high charge density metal ion is intriguing. Results indicate that the
origin of such type water in the hydration shell of high charge density metal ion, is possibly
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a water molecule adjacent to the water in the first hydration layer (in collaboration with S. Roy
and ]. A. Mondal, Radiation & Photochemistry Division, BARC, Mumbai)

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

Ultrahigh resolution NMR : Proton NMR spectroscopy plays an important role in structural
studies of small organic molecules and proteins, as the sensitivity of proton nuclei is very
high when compared with the others. In general, the conventional proton 1D-NMR
spectrum alone provides valuable structural parameters such as chemical shifts and scalar
couplings. However, often severely overlapped 'H-'H scalar couplings present in the
inherent limited H-NMR chemical shift range (~10 ppm) significantly hampers the spectral
resolution and that makes the chemical shift and scalar coupling analysis difficult. In order
to circumvent this issue, homodecoupling NMR (pure shift NMR) methods can be
considered. But then one loses the valuable scalar coupling information. This in turn has
demanded the development of JS-PSYCHE-DIAG, and G-SERF-PSYCHE-TOCSY
experiments. Here, JS-PSYCHE-DIAG facilitates the measurement of valuable long-range
scalar coupling information at ultra-high resolution. The second one, G-SERF-PSYCHE-
TOCSY maps complete scalar coupling spin network of complex organic molecules.

The applications of pure shift NMR methods are not only limited to small molecules,
and they have been extended for the sequential acquisition of two HSQC spectra (*C-HSQC
of small molecules and N-HSQC of proteins) in a single NMR experiment (PRO-SMASH-
HSQC?). This method permits monitoring the drug-protein interactions at atomic levels and
will have a potential application in drug discovery programs.

Further, the application of ultrahigh resolution NMR has also been explored for the
metabolite samples. In Pure shift NMR (pure shift yielded by chirp pulse excitation
(PSYCHE)) Sideband Averaging by Periodic Phase Incrementation of Residual ] Evolution
(SAPPHIRE) has proved to be a very useful technique for obtaining clean high-resolution
NMR spectra; SAPPHIRE suppresses homo-decoupling sidebands resulting in high-quality
pure shift spectra. As a consequence, it enables circumventing dynamic range problems for
complex mixtures having wide range of concentrations of constituents; in conventional
PSYCHE spectra, the signals of low concentration constituents may get masked by the
sidebands. However, the SAPPHIRE-PSYCHE scheme is very sensitive to pulse/power
calibrations and does not perform well for miscalibrations. In this background an
improvement employing adiabatic composite refocusing pulses (ad-SAPPHIRE-PSYCHE)
has been proposed, which enables to obtain ultraclean pure shift NMR spectra with high
resolution. The resulting improvements with the new scheme have been demonstrated on
metabolite samples, honey and peppermint oil, and this will become routinely usable in
commercial environments using autosamplers and with technically not-so-well trained
researchers.

Dr. Sunita Patel
Mutation induced conformational transition from disordered-to-ordered state in a pPy-
crystallin protein Hahellin: In order to probe the conformational transition from
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disordered-to-ordered state in an IDP belonging to the Py-crystallin superfamily, we
performed site specific mutations which are known to increase the domain stability.
Mutation at 5t position of the canonical motif increases the stability in several microbial By-
crystallins. To understand the mechanistic insights of the conformational transition, we
carried out replica exchange molecular dynamics (REMD) simulations on Hahellin wild type
and its mutants Hahellin-S41R, Hahellin-S80R and Hahellin-S41R-S80R. Our study reveals
that mutation from Ser to Arg at 5t position of the canonical motif increases the domain
stability of Hahellin-541R and Hahellin-S41R-S80R while Hahellin-wt and Hahellin-S80R
remain largely unfolded. The stability of Hahellin-S41R and Hahellin-S41R-S80R is brought
about due to several long-range and short-range hydrogen bonding and ionic interactions
formed within and between the canonical motifs by the Arg residue through its branched
side chain. These interactions cause rigidification of the two motifs and make it more
compact like that of Ca?* bound Hahellin. These intra- and inter-motif interactions are
responsible for disordered-to-ordered conformational transition. Further, we over-expressed
and purified the Hahellin-S80R and Hahellin-541R-S80R proteins and characterized using
SDS-PAGE, MALDI-TOF, dynamics light scattering, CD, temperature dependent CD and
isothermal titration colorimetry (ITC) and compared the result obtained from the REMD
simulations. The far-UV CD spectra in absence of Ca2* shows negative ellipticity at 208 and
222 nm indicating well-folded structure while Hahellin-S80R shows negative ellipticity at
200 nm indicating random coil conformation. These observations are in-line with the results
obtained from REMD simulations. We also performed ITC in these protein which reveals
two sites binding for Hahellin-wt and one site binding for Hahellin-S80R and no binding for
the double mutant Hahellin-S41R-S80R indicating mutation with Arg decreases the Ca2*
binding affinity by preoccupying the Ca?* binding sites through formation of several
interactions. This is the reason, why it shows low affinity for Ca2* with concomitant high
stability of the Py-crystallin domain. The study thus helps in identifying the crucial
interactions required for transition from disordered-to-order state and vice-versa.

Ordered-to-disordered transition by side-specific mutation in an archaeal Py-crystallin,
M-crystallin: Implication for cataract: Ordered eye-lens crystallin proteins are highly stable
and are present throughout the lifespan of an organism. They are water soluble with a
concentration >400 mg/ml in the eye-lens. They form compact and globule-like transparent
elastic structure which provide the desired refractive index to the eye-lens. At times, the lens
crystallins undergo aggregation and cause age-related cataract. To understand the cataract
initiation, we propose to mutate a homologous eye-lens protein M-Crystallin from archaea
where W45 was mutated to R45 (M-Crystallin-W45R) and K34 to D34 and S77 to D77 (M-
Crystallin-K34D-577D) to understand the molecular mechanism of M-crystallin unfolding
which is linked to aggregation and cataract formation.

Characterization of the intrinsically disordered Hahellin through cleavage analysis: IDPs

generally take part in the signalling and regulatory functions. For such proteins, a tight
control of their temporal existence in that functional state and its clearance thereafter needs
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to be maintained for proper cellular functioning. Having highly heterogeneous
conformational states is an added advantage because such unfolded states may easily be
degraded and cleared from the cellular system when its need in the process is over.
Preliminary investigations reveal specific cleavage pattern for apo-Hahellin while no
cleavage for Ca2* bound Hahellin under identical conditions. It is not clear yet whether the
external proteases do the cleavage or the IDP undergoes self-cleavage. In either cases,
identifying fragments by MS-MS and amino acid sequencer would help to understand
unfolded regions of Hahellin IDP.

6.3 Research Activities of School of Mathematical Science

Prof M. S. Raghunathan

A paper giving a new simple proof of the well-known Narasimhan-Seshadri
Theorem on vector bundles on compact Riemann surfaces is to appear in the Proceedings of
the Indian Academy of Sciences (Mathematics).

A paper on the Congruence Subgroup Problem (in collaboration with M M Radhika,
TIFR) has been accepted for publication in the Zeitschrift fur Mathematik.

Prof. S. G. Dani

Jointly with Arnaldo Nogueira, University of Aix Marseille, France, Diophantine
approximation aspects were studied for the action of the semigroup of nonsingular matrices
with integer entries on euclidean spaces, and the exponents of approximation were
determined.

Work on properties of the exponential maps of Lie groups. (with Arunava Mondal)
and on general continued fraction expansions of complex numbers (with Ojas
Sahasrabudhe) is being carried out.

Dr. Swagata Sarkar

Topology of Projective Stiefel Manifold: The projective Stiefel manifold , PW_{nk}, s
an important homogeneous space, whose topology is not completely understood. We are
trying to study the topology of the projective Stiefel manifold, PW_{nk}. To do this, we
envisage a two-pronged approach: (1) We study the topology of the space PW_{n k} itself,
looking at the cobordism type, rational homotopy type, minimal model , Schwarz genus, LS
category etc. (2) We study the space of maps between two projective Stiefel manifolds, and
try to calculate the homotopy type of this space. (Joint work with Prof. Shilpa Gondhali (BITS
Pilani, Goa Campus)).

Degree Problem: Let G_1 and G_2 be simple, complex, classical algebraic Lie groups
with associated compact groups of the type SO(2k+1) and SO(2k), where k is greater than or
equal to 2, such that both G_1 and G_2 are of the same type. What can be the possible
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degrees of maps from G_1/P_1 to G_2/P_2, where P_1 and P_2 are maximal parabolic
subgroups? At present, we are studying maps between spaces of the form G/P, where G is
of the form SO(2k+1) or SO(2k), (k is an interger greater than or equal to 2), with a view
towards calculating the possible degrees of such maps. We also plan to study the
endomorphisms of cohomology algebras of spaces G/P, of the above form. (Joint work with
Prof. Samik Basu, (Stat-Math Unit, 1S, Kolkata)).

Attempts are being made to compute the higher homotopy groups of spaces which
are a wedge of spheres with a cell attached. (Joint work with Prof. Samik Basu, (Stat-Math Unit,
ISI, Kolkata) and Prof. Shilpa Gondhali, (BITS, Pilani, Goa Campus )).

Study of the homotopy type of function spaces is a well-established and active area
of research. We are studying various techniques in rational homotopy theory, with a view
towards studying the algebras modelling the rational homotopy type of function spaces
map(X,Y) and map™*}X,Y) (of free and pointed type respectively), where X and Y are
spaces are homogeneous spaces. (Joint work with Prof. Rekha Santhanam, (IIT-Bombay,
Mumbai)).

6.4 Research Activities of School of Physical Sciences

Dr. Ameeya Bhagwat

Comprehensive calculation of ground state properties of a large number of even
nuclei has been carried out using the Gogny D1S force within the extended Thomas Fermi
scheme. It is found that the calculated self-consistent potentials and densities can be
parameterised as generalised Fermi distributions. As the next step, the parameterised
potentials and densities are used to calculate the smooth part of energy and the shell
corrections within the Wigner - Kirkwood semi classical averaging scheme. The shell
corrections thus obtained, along with a simple liquid drop prescription is found to yield an
excellent description of ground state masses for nuclei spanning the entire periodic table.(in
collaboration with Peter Schuck (IPN Orsay, France), Xavier Viiias and Mario Centelles (University
of Barcelona, Spain).

The process leading to cluster emission from superheavy nuclei in the range 100 < Z
<122 has been systematically investigated. This question is of importance because it opens
up the possibility of identifying superheavy elements through deposition of clusters in the
detection system. The cluster emission from superheavy nuclei is investigated by
constructing the Gamow states explicitly in the cluster - daughter interaction potential, by
solving the Schroedinger equation imposing the outgoing boundary condition. The resulting
expression for decay width is exact, and no approximation besides the assumption of a
preformed cluster is introduced. It is found that the heavy cluster emission probability in the
superheavy region is much smaller than the corresponding a emission probability. (In
collaboration with Prof. Roberto Liotta of KTH Stockholm).
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The work on the role of anti-bound states in the formation of halo nuclei is in
progress. Considerable progress has been achieved in identifying potential nuclides that
might exhibit halo structure. (In collaboration with Prof. Roberto Liotta of KTH Stockholm).

Dr. Sangita Bose

Evidence of surface superconductivity at meso-junctions of doped Si with
superconductors: Transport properties of meso-junctions of semiconducting (Sm) Si with
different superconductors (Sc) was studied through point contact Andreev reflection
(PCAR) spectroscopy. Highly doped n and p type Si was used on which “soft point contact”
was done by pressing a piece of in (Figure 8). The contact resistance showed two drops with
temperature in absence as well as presence of an external magnetic field (H). The drop at T ~
3.5 K (at H = 0T) is attributed to the superconducting transition of In while the second drop
(T= 2.9 K) can be related with the transition of the proximity induced superconducting
interface. Besides, the PCAR spectra showed a broad spectral feature which seemed to be
resolved into multiple peaks with reducing the contact resistance and increasing the contact
transparency. Our results indicate that the meso-junctions between Sm-Sc not only converts
the normal current into super-currents as was seen from previous experiments of Si-Nb
junctions, but also gives rise to proximity induced surface superconductivity.

In pressed
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V+
—_ 1.20
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Figure 8: Top panel shows the schematic of the soft point contact (PC) with In pressed on Si n++. The left panel
shows the temperature variation of the contact resistance at different magnetic fields of the “soft point contact”
showing the two step transition indicating the surface superconductivity at the interface of Si. The inset shows
the extracted H-T phase diagram for the In-Si interface. The right panel shows the PCAR spectra for the soft PC
at T = 1.9 K and different magnetic fields. The symbols are the experimental data and the solid lines are the fits
with BTK model.

TADEF, Exciplex Emission in Xanthone-Carbazole Derivative and Tuning its
Electroluminescence with Applied Voltage: Small organic light emitters, capable of colour
tuning and having broad emission spectrum is in high demand as they provide colour
stability, reproducibility, simple device geometry and high efficiency. Highly efficient TADF
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OLED devices have been fabricated based on the donor-acceptor-donor (D-A-D) materials.
The material designed and made for this study was a xanthone-carbazole (Xan-Cbz) based
D-A-D material. Photophysical properties showed blue emission (470 nm) with high
fluorescence quantum yield. Further, exciplex formation in blend of Xan-Cbz with NPD was
observed at 525 nm. OLEDs based on Xan-Cbz were fabricated using different device
geometries. OLED having devices geometry as ITO/PEDOT:PSS/NPD/Xan-
Cbz/Bphen/LiF-Al showed EL with features of both neat emission (470 nm) of Xan-Cbz and
its exciplex (525 nm) with NPD. Further, colour tuning was observed as a function of
applied voltage. Thus, whitish emission from Xan-Cbz devices could be obtained.

Dr. Padmnabh Rai

Nanoscale Plasmonics and Optoelectronics: The work is centered on synthesis and
processing of carbon nanotube, graphene and single crystal diamond for their applications
in plasmonic and optoelectronic devices. Under this umbrella, the indigenous development
of thermal and microwave plasma chemical vapor deposition system is under progress.

Quantum Transport in (10,0) Carbon Nanotube Field Effect Transistor (CNTFET): The
cylindrically gated (10,0) carbon nanotube field effect transistor having n-i-n device
structure has been simulated by using the non-equilibrium Green function method and self-
consistent calculations. The gate bias polarity and device temperature have been found to
significantly influence the drain current obtained from energy-position resolved current
spectrum under ballistic transport limit through simulations. It is observed that thermionic
and band to band tunneling are responsible for current transport mechanism in (10,0)
CNTFET. The rise in temperature and change in the polarity of gate voltage plays a
significant role in transport characteristics of the modeled device. Temperature independent
large on/off current ratio (109 is achieved in the modeled (10,0) CNTFET. Thus (10,0)
semiconducting SWNT has large potential applicability in electronic and optoelectronic
devices.

Magnetic Field Influenced Quantum Transport in Carbon Nanotube Field Effect
Transistor:

The output and transfer characteristics of coaxially gated carbon nanotube field effect
transistor in the presence of transverse magnetic field were calculated. It was found a band
shift as results of magnetic field. With the increase in strength of magnetic field, band
becomes closer and semiconducting carbon nanotube can be easily turned into metallic one.

Hence electronic properties of carbon nanotube can be tuned on application of the magnetic
field.

Dr. Sujit Tandel

1) Metastable states in 202T1, 203Pb: Multi-quasiparticle high-spin metastable states have
been identified in 202T1 and 203Pb. In 202T1, a half-life of 219(12) microseconds is attributed
to the [=20+ state. A [=37/2+ state in 203Pb is isomeric, with a half-life of 3.3(4) ns. Probable
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particle-hole excitations are seen across the Z=82 shell gap in 203Pb. Oxbash shell model
calculations have been performed to understand the nature of the isomeric states. An
empirical approach, using single-particle energies and residual interactions from
neighboring nuclei, provide satisfactory agreement with experimental results.

2) Isomers from intrinsic excitations in 200T1 and 201,202Pb: A six-quasiparticle isomer
with a half-life of 57(2) ns is established in the doubly-odd isotope 200T1 and its level scheme
is significantly extended. Half-lives of previously reported isomers in 200T1 and 201,202Pb
have been determined and revised values of 397(17) ns and 7.0(5) ns for the I = 5+ and 7-
states in 200T1, 52(2) ns for the 41/2+ level in 201Pb, and 93(4) ns for the 16+ state in 202Pb,
are reported. Configurations for the isomers have been assigned and these predominantly
involve intrinsic excitations of neutrons from the i13/2 subshell. The inferred transition rates
for the decay of these isomers compare well with single-particle estimates attesting to their

intrinsic character.

3) Experiment on “Octupole correlations in 153Eu” and “K isomers in 183Ir” using the
Indian National Gamma Array at the Inter-University Accelerator Centre were performed.

4) In-house experiments to quantify the radioactivity and/or composition of various
geological and biological samples were performed. This involved high-resolution gamma-
ray measurements and X-ray fluorescence studies using semiconductor photon detectors
and suitable radioactive sources.

5) A six-day experiment of the CEBS Experimental Nuclear Physics Group was performed at
the Variable Energy Cyclotron Centre, Kolkata, during 25-30 November, 2018. This
experiment was focused on the evolution of collectivity and high-K states in the A~170
region and was concluded successfully. Analysis of the data is in progress.

Dr. Ananda Hota

Rare Finding of a 100 Kpc Large, Double-lobed Radio
Galaxy Hosted in the Narrow-line Seyfert 1 Galaxy
SDSS J103024.95+551622.7: Rakshit et al. (2018) (Figure
9) reported the discovery of a rare, large, double-lobed
radio source with its radio core associated with an
NLSy1 galaxy, SDSS J103024.95+551622.7, at z = 0.435.
The lobe separation is 116 kpc which is the second
largest known projected size among NLSyl radio

#RGBviaRADNNASA

sources. This finding was based on the analysis of 1.4 |SEEEEEEOUR -

GHz data from the Faint Images of the Radio Sky ot g
Twenty-centimeters archives taken using the Verl Large
Array (USA). Along with the core and edge-brightened lobes we detected a significant (30%)

fraction of clear diffuse emission showing typical back-flow from FR Il radio galaxy lobes.
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Mode of accretion in episodic radio galaxies and
the dynamics of their outer relic lobes: Giant
Meterwave Radio Telescope (GMRT, NCRA-TIFR,
India) was used for the radio study. The magnetic
field strength of the lobes was found close to the
equipartition value. The X-ray spectrum of the cores
of the DDRGs consists (Figure 10) of an unabsorbed
soft power-law component and no sign of hard
power-law components. The soft unabsorbed
component is likely to be related to the radio jets. In

optical wavebands, there are no strong [O III] lines e onASA lindot i DORC wha e
. . TGSS ADR1 from GMRT, Green is DSS optical and blue
observed and the host galaxies were not detected in is SUMSS. Ref. Konar ... Hota .. 2019, MNRAS

all four bands (namely 2.4, 4.6, 12, 22 pum) of the Wide-Field Infrared Survey Explorer survey
by the WISE space telescope of the NASA (USA). This shows that they are low-excitation
radio galaxies. These DDRGs have poor group scale ambient media.

GMRT-RAD@home Citizen Science
Research Project: RAD@home Citizen |
science research project has been inspriring |
several young students to enable discoveries |
with the Giant Meterwave radio Telescope,
world's largest radio telescope. A number of |
students have been trained in the
RAD@home Discovery Camps. After the |
initial discovery from NVSS and TGSS (DR5
and ADR1) survey data, it has been followed K
up by the upgraded GMRT at 325 MHz under the GTAC-approved ongoing project GOOD-
RAC (GMRT Observation of the Objects Discovered by the RAD@home Astronomy
Collaboratory (P.I. Dr Hota)). This new observation has provided better spatial as well as

spectral information on the old relativistic magnetised plasma released by an accreting
supermassive black hole which is no longer producing relativistic jets. The team focuses on
understanding AGN-feedback. The supermassive black holes which are the centres of
almost all big galaxies affect the star formation process of the host galaxy itself.

Dr. Bhooshan Paradkar

The focuses on two thrust areas, viz. plasma astrophysics and laser-plasma
interaction. In plasma astrophysics, problems related to solar physics are studied whereas in
laser-plasma interaction the main focus is on development of indigenous Particle-In-Cell
(PIC) code for advance accelerator concepts.

Development of Accelerator module for PIC code (AGASTHII) : A 2-dimensional laser-
plasma interaction PIC code, AGASTHII for studying advance accelerator concepts such
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laser wakefield acceleration, ion acceleration using radiation pressure acceleration etc has
been developed. The transport of charge particles, coming out such compact accelerators,
using conventional accelerator components remains to be a major challenge. Therefore, to
investigate this issue the group is developing an accelerator module for AGASTHII that will
help in performing integrated simulations of laser-assisted electron/ion acceleration and its
farther transport. This accelerator facilitates several accelerating, focussing, and diagnostic
elements for beam acceleration, transverse focusing, bunching, and, steering, etc. All these
elements are implemented in the form of their transfer matrices or can be imported in the
form of their three-dimensional field-maps. The module is currently being benchmarked
with the commercially available code, TRACEWIN and will then be integrated into the PIC
code AGASTHIL

Finite-Difference-Time-Domain (FDTD) simulations of Light polarization-sensitive 2D
meta-materials: A two dimensional FDTD code is developed to simulate propagation of
light through anisotropic materials which have their permittivity and permeability in the
form of anisotropic tensors. Such material, often called as meta-materials, can be used to
navigate light in different ways that are impossible for conventional materials. One such
meta-material was designed and simulated, using the technique of transformation optics, to
navigate the light depending upon its polarization (TE/TM). For example, the figure below
illustrates the material, which performs two independent tasks simultaneously depending
upon light polarization at the input. Here, a circularly polarized Gaussian beam is incident
on the anisotropic material (region inside the black lines) (Figure 12). The material acts like a
bending waveguide and tempering waveguide for TE and TM component respectively.

—
°
Y
N

0.44
022 0 ' ' ‘ "‘"'
0.00 =< 8

(@) (b)
Figure 12: Propagation of Gaussian light beam through dual purpose meta-material (a) Field distribution of TE
polarization (bending waveguide) (b) Field distribution of TM polarization (tapering waveguide).

Study of dynamo in the solar atmosphere: The atmosphere of cool stars including the Sun
has presence of neutrals in abundance. Dynamo activity in such an environment is studied,
specifically to investigate the role of ambipolar diffusion and Hall helicity. Mean field
dynamo equations are derived and solved numerically to illustrate the magnetic activity of
the Sun including the so-called ‘butterfly diagram’. The model is further extended to
demonstrate the ‘Maunder minimum’ type behavior in the magnetic activity where cyclic
magnetic activity in the Sun get suppressed for prolong period of time. The magnetic
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activity (both toroidal, By and poloidal, B, magnetic fields) is suppressed due to increase in
the ambipolar magnetic diffusivity coefficient, R,. Here, time is normalized by 11 years,
which is a typical time-scale of solar cycle. Note the suppression of magnetic activity
between cycles 25 to 32 that corresponds to about 70 years. Such reduction in the solar
magnetic activity was first reported by Maunder between 1645-1715. (Collaboration with Prof.
S. M. Chitre, UM-DAE CEBS and Prof. Vinod Krishan, Indian Institute of Astrophysics, Banglore).

Prof. R. Nagarajan

Ferrofluids offer useful applications with its tunable properties with external
magnetic field. The study of scattering electromagnetic radiation by ferrofluids with and
without the presence of externally applied magnetic field was continued. In view of the
possibility that the dynamical response of the fluid may depend upon the frequency of
the stimulus, the studies were extended to THz regime. Commercial ferrofluid APG 2134
was investigated using THz-Time Domain Spectroscopy (THz-TDS). The slurry sample,
as obtained, was used without adding any organic liquid carrier. The transmitted THz
pulse showed a discernible change in its amplitude and pulse delay in presence of
external magnetic field as compared with that in the absence of magnetic field. The
observation is interpreted as due to the presence of magnetic field induced ordered self-
assembly structures inside the ferrofluid acting as a waveguide leading to changes in
refractive index in THz regime.

Prof. S. M. Chitre
Meridional circulation pattern in the solar convection zone: Adopting the helioseismically
measured differential ,radial and latitudinal ,rotation profile , the larger scale circulatory
flow is inferred by balancing advection of angular momentum by the meridional flow
against the torque exerted by the Reynolds stresses in the presence of rotation and
meridional circulation velocity shear. The contribution from Maxwell stresses is, however
neglected .The Reynolds stresses are derived in the eddy- ensemble approach in the
framework of Boussinesq approximation .It is demonstrated that the double radial cell
pattern circulation pattern depends critically on on the radial as well as latitudinal variation
of the turbulent viscosity profile. This study was largely undertaken in the limit of slow
rotation which was later extended to take into account arbitrary rotation and the resultant
anisotropy  introduced in the plane orthogonal to the rotation axis.
It is now proposed to infer the magnetic field configuration in the convection zone
and to extend the analysis to derive its temporal variation with the solar activity cycle as
well as obtain the time variation of the circulation flow to enquire if the resulting flow
resembles the “butterfly” diagram.

Energetics of the Solar Cycle: During the course of sunspot activity on the Sun, we observe
temporal variation of rotation ,gravitational multipole moments, irradiation, oscillation
frequencies and the magnetic fields.Each of these phenomena correspond to a reservoir or
sink of energy and as a result the key question in understanding the solar cycle is how the
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energy store is transformed between them. With a view to understand this question we
construct an order of magnitude energy budget operating during the solar cycle (in
collaboration with Adam Jermyn and Chris Tout).

Prof. P. C. Agrawal

X-ray Astronomy Research using Astrosat Observations 1, Detection of 1 and 2 mHz
Quasi-periodic oscillations from Be X-ray Binary during 2015 outburst: The Be X-ray
Binary 4U 0115+63 was observed by Large Area X-ray Proportional Counter (LAXPC)
instrument on AstroSat on 2015 October 24 during the peak of a giant Type II outburst.
Prominent intensity oscillations at ~ 1 and ~ 2 mHz frequency were detected during the
outburst. Nuclear Spectroscopic Telescope Array (NuSTAR) observations made during the
same outburst also show mHz quasi periodic oscillations (QPOs). Details of the oscillations
and their characteristics deducedfrom LAXPC/AstroSat and NuSTAR observations are
reported in this paper. Analysisof the archival Rossi X-ray Timing Explorer (RXTE) /
Proportional Counter Array (PCA) data during 2001-11 also show presence of mHz QPOs
during some of the outbursts and details of these QPOs are also reported. Possible models to
explain theorigin of the mHz oscillations are examined.

AstroSat/LAXPC Observations of Low Mass X-ray Binary 3A 1822-371: A study of the
timing and spectral properties of the eclipsing Low Mass X-ray Binary(LMXB) 3A 1822-371
was carried out using observations from Large Area X-ray Proportional Counter(LAXPC)
instrument on-board AstroSat between 2016 September 24 & 25. Light curve in the 3-80 keV
energy band is used for timing analysis. The barycentre- corrected pulsar spin period is
found to be Pspin = 0.5914907_0.0000003 s. The pulsar is still spinning up with spin-up rate
_P spin = (-2.69 £0:03)10 12 s /s consistent with the value given by previous studies. Fitting
the X-ray spectrum obtained from LAXPC10 and LAXPC20, we found an absorption feature
at ~ 23 keV, after modelling the spectrum using three different continuum models. We
suggest that this feature is possibly a Cyclotron Resonance Scattering Feature(CRSF) which
if correct, implies neutron star magnetic field strength = 3.0 x 10 2 G. Binary phase
dependence of some model parameters is evident from spectral fitting.

AstroSat observation of 3A 0726-260 (4U 0728-25): We present the results from an analysis
of timing and spectral properties of the Be/X-ray binary pulsar 3A 0726-260 (4U 0728-25)
observed on 2016 May 6-7 with the Large Area X-ray Proportional Counter (LAXPC) and
Soft X-ray Telescope (SXT) instruments on board the AstroSat satellite. The source was
detected in a non-flaring persistent state at a flux level of ~ (8.6 +0.29-0.31 ) x10-11 ergs cm -
2sec -1in 0.4-20 keV. The X-ray pulsations are clearly detected with a period of 103.144+0.001
seconds in the spectral band of 0.3-20 keV (in 0.3-7 keV with the SXT and in 3-20 keV with
the LAXPC). The pulse profile is energy dependent and the pulsed fraction decreases as the
energy increases. We present results from spectral study in 0.4-7 keV with the SXT and in 4-
20 keV with the LAXPC. A broad Iron line at ~ 6.3 keV is detected in the energy spectrum of
the source.
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Dr. P. Brijesh

The Plasma Experiments Lab &
was initiated in the new CEBS faculty
building with the operationalization
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excitation lines from Nitrogen and Oxygen two major constituents of atmospheric air) were
clearly observed in the spectrum. This basic electric discharge system obtained from FCIPT-
IPR was augmented with the installation of the gas-line to inject noble gases into the
chamber. One line for Argon gas and another for Nitrogen has been activated presently. As
a test demonstration, the emission spectrum was recorded from Argon plasma (Figure 13 c)
and discharge plasma generated in an equal mixture of Argon and Nitrogen (Figure 13 d).
The Paschen experiment that was previously possible only with air-plasma can now be
performed with Argon and Nitrogen gas. Future upgrade to inject any other gas or gas-
mixture for any specific experiment and to broaden the capability of this glow-discharge
plasma spectroscopy system is also possible.

During the course of the Paschen effect study, it (a)
was observed that under certain experimental conditions,
the glow discharge plasma could be rapidly driven into “
an abnormal/arc discharge regime accompanied with a
much brighter plasma glow compared to the standard
regime near breakdown*. Moreover by suitable
modifications, a plasma jet (Figure 14 a) like structure
could be ejected from the cathode.

A photosensor diagnostic to detect the light
emission from the plasma and an oscilloscope based
voltage/current pulse diagnostic was added to the
experimental system. Using these diagnostics, it was

possible to improve the characterization of glow-

discharge plasma. For the purpose of exploring the effect
of an external magnetic field on the glow-discharge Figure 14
plasma characteristics**, pairs of current carrying circular

146



\..Promay;

NS

o

UM-DAE CEBS C\O

Hifess fasma yod dog

ANNUAL REPORT 2018-2019

L

coils approximately in the Helmholtz configuration was built (Figure 14 b) with in-house
materials so as to generate an ambient magnetic field inside the chamber. Offline
characterization of the coils indicates that approximately 20-30 Gauss can be generated,
limited by the number of coil turns (~ 100) and maximum current (~6A) from the available

power supply.

Prof. Manohar Nyayate

Magnetic properties of rare earth intermetallic were investigated. Measurements are being
made to determine the effect of partial substitution of rare earth on magnetostriction in the
giant magnetostriction materials RFe; (R is Rare Earth) alloys. Rare earth alloys, R«R’1xFey,
(R=Tb, R'=Gd, x = 0.1 to 0.4). (In collaboration with Jitendra Pendharkar. K. ]. Somaiya College
of Science and Commerce, Vidyavihar, Mumbai).

Dr. Sanved Kolekar

Bound on Rindler trajectories in Black Hole spacetime: The radial Rindler trajectories were
investigated in a static spherically symmetric black hole spacetime. The trajectory was
assumed to remain linearly uniformly accelerated throughout its motion, in the sense of the
curved spacetime generalisation of the Letaw-Frenet equations. For the Schwarzschild
spacetime, a bound was found to exist on the magnitude of the acceleration |a| for radially
inward moving trajectories, in terms of the mass M of the black hole given by |a| <1/(
27M) for a particular choice of asymptotic initial data h, such that, for acceleration |a|
greater than the bound value, the linearly uniformly accelerated trajectory always falls into
the black hole. For |a| satisfying the bound, there is a minimum radius or the distance of
closest approach for the radial linearly uniformly accelerated trajectory to escape back to
infinity. However, this distance of closest approach is found to approach its lowest value of
rb = 3M, greater than the Schwarzschild radius of the black hole, when the bound, |a| =1/(
\ 27M) is saturated. It was further shown that a finite bound on the value of acceleration,
|a| <B(M, h) and a corresponding distance of closest approach rb > 2M always exists, for all
finite asymptotic initial data h.

Rindler horizons in the Schwarzschild spacetime: The past and future Rindler horizons
corresponding to radial Rindler trajectories in the Schwarzschild spacetime are investigated.
The Rindler trajectory is taken to be linearly uniformly accelerated (LUA) throughout its
motion, in the sense of the curved spacetime generalisation of the Letaw-Frenet equations.
The analytical solution for the radial LUA trajectories along with its past and future
intercepts C with the past null infinity ] — and future null infinity ] + are presented. The
Rindler horizons, in the presence of the black hole, are found to depend on both the
magnitude of acceleration |a| and the asymptotic initial data h, unlike in the flat Rindler
spacetime case wherein they are only a function of the global translational shift h. The
horizon features are discussed. The Rindler quadrant structure provides an alternate
perspective to interpret the acceleration bounds, |a| < |a|b found earlier while studying
Rindler trajectories in Black Hole spacetime.
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7. Publications

71  Publications in peer reviewed Journals:

1.  Electrostatic engineering of charge clouds around DNA inhibits strand breakages
M. P. Sequeira, J. S. D'Souza, A. K. Dharmadhikari, J. A. Dharmadhikari, P. Vasa and
D. Mathur
Appl. Phys. Letters, 113 (2018) 113701 113705.

2. A book review on algal green chemistry recent progress in biotechnology
V. L. Sirisha, S. B. Ghag and J. S. D'Souza
Front Bioeng. Biotech., 6 (2018) 96.

3. Dual role of GSK-3p in vegetative cells of Chlamydomonas reinhardtii exposed to
osmotic stress conditions
V. L. Sirisha, A. Nair, P. Kalamkar and J. D'Souza
Acta Scientific Medical Sciences, 2 (2018) 76-81.

4.  Insights into the structure and tubulin-targeted anticancer potential of N-(3-
bromobenzyl) noscapine.
S. Cheriyamundath, T. Mahaddalkar, PK Reddy, B. Sridhar, S. Kantevari and M.
Lopus
Pharmacol Rep, (2018) 71, 48-53.

5. A Novel Method to Generate MNase Ladders Reveal Rapid Chromatin Remodeling
upon Gametogenesis and Mating in Chlamydomonas
P. Potdar, P. Pinto, N. D’Souza, P. Joshi, A. Malwade and S. Sen
Protist, 169 (2018) 632-644.

6.  Vertical flow paper-based plasmonic device for cysteine detection
S Mehta, S Mehta, H. Muthurajan and J. S. D'Souza
Biomedical Microdevices, 21 (2019) 55-61.

7. A micro-Raman and chemometric study of urinary tract infection-causing bacterial
pathogens in mixed cultures
M. Yogesha, K. Chawla, A. Bankapur, M. Acharya, ].S. D'Souza and S. Chidangil
Analytical and bioanalytical chemistry, 411 (2019) 3165.

8. Nitrate Stress-Induced Bioactive Sulfated Polysaccharides from Chlamydomonas
reinhardtii.
J. Vishwakarma, V. Parmar, V.L. Sirisha
Biomedical research J. (2019) 6: 7-16.
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RNAi-mediated protection against banana diseases and pests
S. B. Ghag and T. R. Ganapathi
3 Biotech, 9 (2019) 112.

Fusarium wilt disease of banana in India: Current Scenario
S. B. Ghag
Agrotechnology (Editorial), 8 (2019) e121.

Coordination Polymers of Indium/Copper Selenolates and the Preparation of Metal
Selenides

M. K. Pal, S. Dey, A. P. Wadawale, N. Kushwah, M. Kumar and V. K. Jain

Chemistry Select, 3 (2018) 8575-8580.

Toxicological safety evaluation of 3,3'-diselenodipropionic acid (DSePA), a
pharmacologically important derivative of selenocystine

Amit Kunwar, A. Patil, S. Kumar, R. Deshpande, V. Gota, ]. S. Goda, V. K. Jain and K.
L. Priyadarsini,

Regulatory Toxicology and Pharmacology, 99 (2018) 159-167.

Applications of metal selenium/tellurium compounds in materials science
V. K. Jain and G. Kedarnath
Physical Sciences Reviews, (2018) 20170127.

Real-time J-upscaling in two-dimensional pure shift diagonal NMR: Simultaneous
resolution enhancement in chemical shifts and scalar couplings

K. Veera Mohana Rao and R. V. Hosur

J. Mag. Reson., 296 (2018) 176-180.

NMR supersequences with real-time homonuclear broadband decoupling: sequential
acquisition of protein and small molecule spectra in a single experiment

K. V.M. Rao, K. Rachineni, B. Mandar and R. V. Hosur.

J. Mag. Reson., 297 (2018) 108-112.

Synthesis and photophysical properties of near infra-red absorbing BODIPy
derivatives and their nanoaggregates.

S. Dixit, A. Awasthi, S. Ash, P. K. Singh and N. Agarwal.

J. Photochem. Photobiol. A: Chemistry, 365 (2018) 1-6.

Nanoassembly of Dipolar Imidazoanthraquinone Derivatives Leading to Enhanced
Hole Mobility

Q. T. Siddiqui, P. Bhui, M. Muneer, K. R. S. Chandrakumar, S. Bose and N. Agarwal
J. Phys. Chem. C, 122 (2018) 25804-25812.
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Deep blue organic light-emitting diodes of 1, 8-diaryl anthracene
P. Bhui, Q. T. Siddiqui, M. Muneer, N. Agarwal and S. Bose
J. Chem. Sc., 130 (2018) 167.

Insight into Enhanced Photocatalytic Activity of SrTiO3 in Presence of (Ni,
V/Nb/Ta/Sb) Pair

B. Modak and S. K. Ghosh.

Phys. Chem. Chem. Phys., 20 (2018) 20078-20087.

Exploring Triazine and Heptazine based Self Assembled Molecular Materials through
First Principles Investigations

A. Singhal, K. Srinivasu and S. K. Ghosh,

J. Molecular Modelling, 24 (2018) 217.

Elucidation of energetics and mode of recognition of green tea polyphenols by human
serum albumin

S.N. Save and S. Choudhary

Journal of Molecular Liquids, 265 (2018) 807-817.

Effects of antioxidants melatonin and glutathione on human serum albumin
aggregation: biophysical studies

V. Kumar, R. V. Hosur and S. Choudhary

SMC Bulletin 9 (1) 2018, 22-28. [ISSN 2394-5087].

Differentially expressed serum host proteins in hepatitis B and C viral infections
K. Dalal, P. Khorate, B. Dalal, R. Chavan, S. Bhatia, A. Kale, A. Shukla and A.
Shankarkumar

Virus Disease, 29 (2018) 468-477.

Peroxisomes: Role in cellular ageing and age-related disorders
N. M. Deori, A. Kale, P. K. Maurya and S. Nagotu
Biogerontology, 19 (2018) 303-324.

Structural characterization of a novel KH-domain containing plant chloroplast
endonuclease

A. K. Rout, H. Singh, S. Patel, V. Raghvan, S. Gautam, R. Minda, B.]J. Rao and K. V. R.
Chary

Scientific Reports., 8 (2018) 13750-13764.
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26. Amyloid like structures formed by single amino acid self-assemblies of cysteine and
methionine
N. Gour, P. C. Kanth, B. Koshti, V. Kshtriya, D. Shah, S. Patel, R. Agrawal-Rajput and
M. Pandey
ACS Chemical Neuroscience, (2018) DOI: 10.1021/acschemneuro.8b00310.

27. Investigation of structure-property correlation in 2,2'-dipyridyl diselenide based
derivatives
P. P. Phadnis, S. Nigama, R. Mishra, A. Wadawale, M. Kumar, A.Kunwar, C.
Majumder, K. I. Priyadarsini and V. K. Jain
Indian ]. Chem., 58 A (2019) 18-28.

28.  Pyridyl and pyrimidyl chalcogenolates of coinage metals and their utility as molecular
precursors for the preparation of metal chalcogenides.
V. K. Jain
New ]. Chem., 43 (2019) 11034-11040.

29. Amyloid like structures formed by single amino acid self-assemblies of Cysteine and
Methionine
N. Gour, P. C. Kanth, B. Koshti, V. Kshtriya, D. Shah, S. Patel, R. Agrawal-Rajput and
M. Pandey
ACS Chemical Neuroscience, 10 (2019) 1230.

30. Accessing copper-tin-sulfide nanostructure from diorganotin(IV) and copper(l) 2-
pyridyl thiolates
Adish Tyagi, Goutam K. Kole, A.Y. Shah, A. Wadawale, A. P. Srivastva, M. Kumar, G.
Kedarnath and V. K. Jain
J. Organomet. Chem., 887 (2019) 24-31.

31. G-SERF Editing in Two-Dimensional Pure-Shift Total Correlation Spectroscopy: Scalar
Coupling Measurements for a Group of Spins in Organic Molecules
V. M. Rao Kakita, M. V. Joshi and R. V. Hosur
Chem. Phys. Chem., 20 (2019) 1559-1566.

32. Synthesis of Acridone-naphthylamine derivative and its Thermally Activated Delayed
Fluorescence studies for application in OLEDs
N. Gupta, Q. T. Siddiqui, P. Parab, D. K. Palit, S. Bose and N.Agarwal
Journal of Chemical Sciences (Accepted) (JCSC-D-19-00314R1)

33. Taylor Approximation to Treat Nonlocality in Scattering Process
N.J. Upadhyay and A. Bhagwat
Phys. Rev. C, 98 (2018) 024605.
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Half-lives and value of nuclei appearing in the a-decay chains of recently reported
New Isotopes

H. M. Devaraja, Y. K. Gambhir, A. Bhagwat, M. Gupta, S. Heinz and G. Miinzenberg
Romanian ]. Phys., 63 (2018) 304.

Cluster Emission from Superheavy Nuclei
A.Bhagwat and R. J. Liotta
Eur. Phys. ]. A, 54 (2018) 200.

Effects of thermonuclear X-ray bursts on non-burst emissions in the soft state of 4U
1728-34

S. Bhattacharyya, J. S. Yadav, N. Sridhar, J. Verdhan Chauhan, P.C. Agrawal, H. M.
Antia, M. Pahari, R. Misra, T. Katoch, R. K. Manchanda and B. Paul

The Astrophysical Journal, 860 (2018) 88.

Rare finding of a 100 kpc large double-lobed radio galaxy hosted in the Narrow Line
Seyfert 1 galaxy SDSS J103024.95+551622.7”

S. Rakshit, C. S. Stalin, A. Hota and C. Konar

Astrophys. ]., 869 (2018) 2.

Gate Field Controlled and Temperature Dependent Quantum Transport in (10,0)
Carbon Nanotube Field Effect Transistor

T. Singh, O.S.K.S. Sastri and P. Rai

AIP Advances, 8 (2018) 115214.

Optical monitoring of Active Galactic Nuclei from ARIES
Gopal-Krishna, P. ].Wiita
Bulletin de la Société Royale des Sciences de Liege (BSRSL), 87 (2018) 281-290.

Probing the central engine and environment of AGN using ARIES 1.3-m and 3.6-m
telescopes

H. Chand, S. Rakshit, P. Jalan, V. Ojha, R. Srianand, M. Vivek, S. Mishra, A. Omar, P.
Kumar, R. Joshi, Gopal-Krishna, R. Kumar

Bulletin de la Société Royale des Sciences de Liege (BSRSL), 87 (2018) 291-298.

Spectroscopic and polarimetric study of radio-quiet weak emission line quasars
P. Kumar, H. Chand, Gopal-Krishna, R. Srianand, C. S Stalin, P. Petitjean
Bulletin de la Société Royale des Sciences de Liege (BSRSL), 87 (2018) 316-320.

Revisiting the incidence of Mg II absorbers along the blazar sightlines

S. Mishra, H. Chand, Gopal-Krishna, R. Joshi
Bulletin de la Société Royale des Sciences de Liege (BSRSL), 87 (2018) 325-329.
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Intra-night optical variability properties of X-ray bright Narrow-line Seyfert 1 galaxies
V. Ojha, H. Chand and Gopal-Krishna
Bulletin de la Société Royale des Sciences de Liege (BSRSL), 87 (2018) 387-390.

A Simple model for distribution of Dark matter
L. Kaura, A. Mallya, V. A. Singh
The physics Teacher, 56 (2018) 430-431.

Real Space Renormalization group for one-dimensional ising chains
S. Singh and V. Singh
Student journal of Physics, 7 (2018) 26-34.

Thermally Activated Delayed Fluorescence (Green) in Undoped Film and Exciplex
Emission (Blue) in Acridone—Carbazole Derivatives for OLEDs

Q. T. Siddiqui, A. A. Awasthi, P. Bhui, M. Muneer, K.R.S. Chandrakumar, S. Bose and
N. Agarwal

J. Phys. Chem., C 123 (2019) 1003-1014.

Point contact Andreev reflection studies of a non-centro symmetric superconductor
Reﬁzr

P. Parab, D. Singh, S. Haram, R. P. Singh and S. Bose

Scientific Report, 9 (2019) 2498.

Study of Timing Evolution from Nonvariable to Structured Large-amplitude
Variability Transition in GRS 1915 + 105 Using AstroSat

D. Rawat, M. Pahari, J. S. Yadav, P. Jain, R. Misra, K. Bagri, T. Katoch, P. C.
Agrawal and R. K. Manchanda,

Astrophys. ]., 870 (2019) 4.

LAXPC/ AstroSat Study of ~1 and ~2 mHz Quasi-periodic Oscillations in the Be/X-
Ray Binary 4U 0115+63 during Its 2015 Outburst

J. Roy, P. C. Agrawal, N. K. Iyer, D. Bhattacharya, J. S. Yadav, H. M. Antia, J. V.
Chauhan, M. Choudhury, D. K. Dedhia, T. Katoch, P. Madhavani, R. K. Manchanda,
R. Misra, M. Pahari, B. Paul and P. Shah

Astrophys. ]., 872 (2019) 33.

Thermonuclear X-ray bursts in rapid succession in 4U 1636-536 with AstroSat-LAXPC
A. Beri, B. Paul, J. S. Yadav, H. M. Antia, P. C. Agrawal, R. K. Manchanda, D. Dedhia,
J. V. Chauhan, M. Pahari, R. Misra, T. Katoch, P. Madhwani, P. Shah and V. S. Mate,
Mon. Notices Royal Astron. Soc., 482 (2019) 4397.
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Assessment of nonlocal nuclear potentials in a decay
J. E. Perez Velasques, N. G. Kelkar and N. J. Upadhyay
Phys. Rev. C, 99 (2019) 024308.

Mode of accretion in episodic radio galaxies and the dynamics of their outer relic lobes
C. Konar, M. J. Hardcastle, ].H. Croston, M. Jamrozy, Ananda Hota, Tqapas K. Das
Monthly Notices of Royal Astronomical Society, 486 (2019) 3975.

Decoupled and semi-decoupled bands in 197Hg and 199 Hg

D. Negi, S. K. Tandel, P. Chauhan, P. Chowdhury, R. V. F. Janssens, M. P. Carpenter,
T. L. Khoo, F. G. Kondev, T. Lauristen, C. J. Lister, D. Seweryniak, S. Zhu

Physical Review C 100, (2019) 014329

Structure of odd-A Pt isotopes along the line of stability

S. G. Wahid, S. K. Tandel, P. Chowdhury, R. V. F. Janssens, M. P. Carpenter, T. L.
Khoo, F. G. Kondev, T. Lauristen, C. J. Lister, D. Seweryniak, S. Zhu, Q.B. Chen and J.
Meng

Physical Review C 100, (2019) 014328

Isomers from intrinsic excitations in 200T1 and 201,202Pb

Poulomi Roy, S. K. Tandel, Saket Suman, P. Chowdhury, R. V. F. Janssens, M. P.
Carpenter, T. L. Khoo, F. G. Kondev, T. Lauritsen, C. J. Lister, D. Seweryniak, and S.
Zhu

Accepted for publication in Physical Review C

Bound on Rindler trajectories in Black Hole spacetime
K. Paithankar and S.Kolekar
Phys. Rev. D 99, (2019) 064012

Rindler horizons in the Schwarzschild spacetime
Kajol Paithankar and Sanved Kolekar
[arXiv:1906.05134 [gr-qc]].

Publications in Conferences/Symposia
Transformation optics using finite-difference time-domain method
P. Dhawan and B. S. Paradkar

Proc. SPIE 10927, Photonic and photonic properties of Engineered Nanostructures IX, (2019)
109270E.
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How to publish a scientific paper

M. Lopus

Proceeding of the Research Methodology and Data Analysis Workshop, University of Mumbai,
(2019) 71-73.

Epigenetic conservation of stress induced gene silencing from Human Cancers to
Chlamydomonas.

S. Sen

International Conference on “Cancer Biology — Still a challenge in 21st Century”, Saha
Institute of Nuclear Physics, Kolkata, September 26-28 2018.

Evaluating conserved mechanisms of stress induced gene silencing from humans
cancers to Chlamydomonas.

S Sen

14th Indo-Australian Biotechnology Conference, “Emerging modalities to improve cancer
outcome”, October 22-23, 2018.

Publications in Book Chapter

Metabolic Engineering and Genetic Manipulation of Novel Biomass Species for
Biofuel Production. In Advanced Bioprocessing for Alternative Fuels, Biobased
Chemicals, and Bioproducts.

S. B. Ghag, S. L. Vavilala and ]. S. D’Souza

Woodhead Publishing (Elsevier), Chapter 2 (2019) 13-34. (ISBN: 978-0-12-817941-3).

Lignin: Understanding and Exploring Its Potential for Biofuel Production. In
Advanced Bioprocessing for Alternative Fuels, Biobased Chemicals, and
Bioproducts.

S. L. Vavilala, S. B. Ghag, and J. S. D’Souza

Woodhead Publishing (Elsevier), Chapter 9 (2019) 165-186. (ISBN: 978-0-12-817941-3).

Applications of metal-selenium and /-tellurium compounds in materials science

V K. Jain and G. Kedarnath

In ‘Selenium and tellurium reagents in chemistry and materials science’; Chapter 11,
pp 383-443, Eds. R. Laitinen and R. Oilunkaniemi, Walther de Gruyter, Germany
92019) (ISBN: 978-11-0529934-0).

Actions of automorphism groups of Lie groups

S. G. Dani

Handbook of group actions Vol. IV (Ed. Lizhen Ji, Athanase Papadopoulos and
Shing-Tung Yau), pp 529--562, Adv. Lect Math. (ALM) 41, Int. Press, Sommerville,
MA, USA, 2018.
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5. Mensuration of quadrilaterals in the Lilavati,
S.G. Dani
Bhaskara-prabha, Culture and History of Mathematics 11, Ed: K. Ramasubramanian,
Takao Hayashi and Clemency Montelle, pp. 129-139 Hindustan Book Agency 2019.

7.4 Publications in GENBANK:

1. Moina macrocopa strain JSK1 cytochrome oxidase subunit 1 (COI) gene, partial cds;
mitochondrial: 648 bp linear DNA.
K.S Katti, S.L. Bhanushali, S. Sen and ]J.H.Ramchandani,
Genbank, accession No. MH734122.1, GI: 1489856567

2. Moina macrocopa strain JSK1 internal transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, region: 1,163 bp linear DNA.
K.S Katti, S.L. Bhanushali, S. Sen and J.H.Ramchandani,
Genbank, accession No. MH745035.1, GI: 1446541017

8.  Conference, Invited talks and Lecture given outside CEBS
8.1  School of Biological Sciences

Jacinta D’Souza

Conference attended, Invited talks, presentations made:

e Invited to deliver talk at the mini-Symposium @TIFR, Mumbai on August 10-11, 2018 on
the topic titled, “Towards understanding the enigmatic Cilium’.

e Invited to deliver talk at Department of Life Sciences, University of Mumbai on
November 3, 2018 as a part of a series of research talks for M.Sc. students. The topic was,
‘Understanding the enigmatic 9+2 cilium, an organelle involved in several human
diseases.’

e Delivered a talk at the School of Biological Sciences, UM-DAE CEBS on December 21,
2018 at the Teacher’s Training Program held under the auspices of Lady Tata Memorial
Trust from December 19-22, 2018.

e Invited to deliver talk at Centre for Systems Biology and Molecular Medicine, Yenepoya
University, Mangalore on ‘Ciliary dysfunction: from relative obscurity to a formidable
position” on January 24, 2019.

e Invited to deliver talk on “Algal cilia as the natural nanomachine - lessons to learn!” at a
National Conference: Nanoexpress during March 15-16, 2019 whose theme was
Nanotechnology for Sustainable Development organized by National Centre for
Nanosciences & Nanotechnology, University of Mumbai (NCNNUM).
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Collaboration:

e Prof. Santhosh Chidangil, HOD, Department of Atomic and Molecular Physics, Manipal
University on the project titled, ‘Raman Spectroscopy of flagellar proteins’.

e DProf. Takashi Ishikawa, Paul Scherer Institute, Switzerland 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’.

Seminar/workshop organized:

e Organized an Lady Tata Memorial Trust (LTMT) sponsored Teacher’s Training
Workshop from December 19-22, 2018 at the UM-DAE Center for Excellence in Basic
Sciences, Mumbeai.

Manu Lopus

Invited Talks:

e Invited to deliver talk on “Targeted elimination of triple-negative breast cancer cells
through hyper amplification and unipolar clustering of supernumerary centrosomes”
(October 2018). 14th Indo-Australian Biotechnology Conference, ACTREC, Mumbai.

e Invited to deliver talk on Strategic formulation of gold nanoparticles for targeted
elimination of triple-negative breast cancer cells. 10th DAE-BRNS Life Science
Symposium-2019 (March 2019) on Molecular and Cellular Responses to Stressors and
Cancer Therapeutics.

e Invited to deliver talk on “Control of mammalian cell cycle, University of Mumbai (May
4, 2019).

Collaborations:

e Prof. Srinivas Kantevari, IICT, Hyderabad on “Strategic design of potent noscapine
derivatives against breast cancer”.

Sirisha L. Vavilala

Invited talks and conferences:

e Presented poster on “Unraveling the antibiofilm potential of Chlamydomonas
reinhardtii sulfated polysaccharides against Salmonella enterica and Vibrio harveyi”at
International Conference on Advances in Materials Science & Applied Biology (AMSAB)
on January 8-10, 2019 at NMIMS Sunandan Divatia School of Science (SDSOS), Mumbeai

e Presented poster on “Evaluating the Antibacterial and Antibiofilm activities of Sulfated
polysaccharides extracted from Chlamydomonas reinhardtii against Staphylococcus
aureus and Nisseria mucosa” at National Symposium on materials in Healthcare, at
Society of Matrial chemistry, co-organised by Gitam University, Hyderabad (September
6-8, 2018).
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e Presented work during CEBS DAE scientists interaction meet held at Bhabha atomic
research centre, Mumbai (September, 26 - 27, 2018).

Collaborations:

e Dr. Neelu Joshi, Dr. D. Y. Patil University on “Structural characterization and
antioxidant potential of bioactive compounds from plants and algae”.

e Sri Satya Sai Instituteof Higher learning, Puttaparti, Andhra Pradesh: Dr. S. Venketesh
on Structural characterization and neuroprotective ability of algal sulfated
polysaccharides in neurodegenerative diseases.

Siddhesh Ghag

Presentations in conferences:

e Oral presentation in National Symposium on ‘Current Trends and Future Prospects in
Fungal Biotechnology’ Organized by The Institute of Science, Mumbai in association
with Mycological Society of India (Mumbai Unit), India. Isolation and functional
characterization of a bidirectional promoter in Fusarium oxysporum f. sp. cubense.
February 8-9, 2019 by Ashutosh Dash, Vartika Gurdaswani, Jacinta D’Souza and
Siddhesh B. Ghag (2019) (Received 2nd Prize for best oral presentation)

e Oral presentation in International Symposium on Fungal Biology: Advances,
Applications and Conservation & 45t Annual meeting of Mycological Society of India
(MSI). MACS” Agharkar Research Institute, Pune, India. November 19-21, 2018. Towards
understanding the role of SGEl in banana-Fusarium pathosystem by  Vartika
Gurdaswani, Siddhesh B. Ghag (2018) (Received Prof. M. N. Kamat Merit Award)

Invited Talks:

e Invited technical talk on “Protein Expression Platforms” in the Teachers Training
workshop titled ‘Cellular and Molecular Biology-From gene cloning to protein
expression and localization.” From December 19-22n, 2018 sponsored by the Lady Tata
Memorial Trust.

e Invited talk titled “Host induced gene silencing for developing resistance to Fusarium
wilt disease in banana.” during Biotech Day Celebration at Shivaji University, Kolhapur
on January 23, 2019 sponsored by the Govt. of Maharashtra.

Collaboration:

e Prof. N. S. Punekar, Indian Institute of Technology- Bombay, Mumbai on
“Understanding the role of Fusarium pathogenicity factors in Fusarium wilt disease of
banana”.

e Dr. T. R. Ganapathi, Bhabha Atomic Research Centre, Mumbai on “Developing
transgenic banana plants resistant to Fusarium wilt disease using biotechnological
approaches”.
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Seminar/workshop organized

e Member, Organizing committee, Teachers Training Programme titled “Cellular and
Molecular Biology-From gene cloning to protein expression and localization.” December
19-22n, 2018, sponsored by the Lady Tata Memorial Trust.

Subhojit Sen

Conference attended, Invited talks, presentations made:

e Evaluating conserved mechanisms of stress induced gene silencing from human cancers
to Chlamydomonas.
Iyer, M. Virdi, N. Kadam and S. Sen
14th Indo-Australian Biotechnology Conference, October 22-23 (2018).

¢ Conservation of chromatin compaction during gametogenesis: A ‘chromatin accessibility
assay’ reveals rapid remodeling of higher order nucleosomes in Chlamydomonas.
P. Potdar, P. Pinto and S. Sen
Annual Meeting of Society for Biological Chemists (India), Mumbai Chapter, Oct 13
(2018).

e Evaluating conservation of stress induced gene silencing in Chlamydomonas.
Iyer, M. Virdi, N. Kadam and S. Sen.
Annual Meeting of Society for Biological Chemists (India), Mumbai Chapter, Oct 13
(2018).

e Foam index as an indicator of protein content: an inexpensive method to assess food
nutrition", Neelima PV, S. Nair and S. Sen.
Annual Meeting of Society for Biological Chemists (India), Mumbai Chapter, Oct 13
(2018).

e Conservation of chromatin compaction during gametogenesis: A ‘chromatin accessibility
assay’ reveals rapid remodelling of higher order nucleosomes in Chlamydomonas.
P. Potdar, P. Pinto and S. Sen.
"Primers" Dept. of Biotechnology, Elphinstone College, December 11 (2018).

e Foam index as an indicator of protein content: an inexpensive method to assess food
nutrition.
S. Nair, Neelima PV and S. Sen.
"Primers", Dept. of Biotechnology, Elphinstone College, December 11 (2018).

Invited Talks:

e Invited to deliver a talk on “Functional Biological Materialsfor assay
designs: Developing biological model systems to target cancer” in Summer School on
Science of Materials, UM-DAE CEBS, May 6 -June 14, 2019.

e Lecture given on “What is Scientific? ...understanding the method of modern query” at

SIES College, Mumbai, 20th Aug 2018.
o Lecture given on “Scientific Temper: how can it help us become responsible citizens?”
at Dnyanshraddha College, Thane, 21st Aug 2018.
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e Lecture given on “Scientific temper in the age of Science” in Indian Institute of
Technology, Bombay (IIT-B) 22nd August 2018

o Lecture given on “The modern method of scientific inquiry” at Dept of Life Sciences,
University of Mumbai. 20th Oct 2018

o Lecture given on “(What) to be or not to be: Finding the intersection of interest and
worth” at Crafting your Career, Workshop Organized by TIFR, India Biosciences at IIT
Bombay, April 28, 2018.

e Lecture given on “Functional Biological Materials for assay designs: Developing
biological model systems to target cancer” in Summer School on Science of Materials,
UM-DAE CEBS, May 6 -June 14, 2019.

Collaborations

¢ J. Ramchandani, Dept of Life Sciences, University of Mumbai on Cloning and sequencing
of Barcode markers from Moina macrocopa.

e C Usrekar, HBCSE-TIFR, Mumbai on Analysis of food extracts.

Seminar /workshop organized:

e Member, Organizing committee, Teachers Training Programme titled “Cellular and
Molecular Biology-From gene cloning to protein expression and localization.” From
December 19-22, 2018 sponsored by the Lady Tata Memorial Trust.

8.2 School of Chemical Sciences

Neeraj Agarwal

Conference attended, Invited talks:

e N. Agarwal, “Thermally Activated Delayed Fluorescence in Acridone derivatives and
their applications in OLEDs” at Interdisciplinary Symposium on Materials Chemistry
(ISMC-2018), 4-8 Dec, 2018 (Invited talk).

e Q. Siddiqui, N. Agarwal, Dipolar Imidazoanthraquinone Derivatives as Electron
Acceptor for Bulk-Heterojunction Solar Cell” at Interdisciplinary Symposium on
Materials Chemistry (ISMC-2018), 4-8 Dec, 2018 (Poster presentation)

e N. Agarwal, “Thermally Activated Delayed Fluorescence in D-A systems and their
applications in OLEDs” at 2nd International conference on Chemistry, Industry and
Environment, Aligarh Muslim University, Aligarh, 18-19 Feb, 2019 (Invited talk).

e N. Agarwal, “Acridone- amine derivatives and their applications in OLEDs and solar
cells” at Department of Chemistry, Indian Institute of Technology, Roorkee, 21 Feb, 2019
(Alumni talk).

e Q. Siddiqui, N. Agarwal, “Dipolar Imidazoanthraquinone Derivatives as Electron
Acceptor for Bulk-Heterojunction Solar Cell” 2nd International conference on Chemistry,
Industry and Environment, Aligarh Muslim University, Aligarh, 18-19 Feb, 2019 (Poster
presentation).
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Collaborations:
e Dr. KRS Chandrakumar, Theoretical Chemistry Division, BARC, Mumbai
e Dr. Prabhat K. Singh, Radio and PhotoChemistry Division, BARC, Mumbai

Mahendra Patil

Collaborations:
e Dr. Shabana Khan, IISER Pune on “Synthesis of a new saturated N-heterocyclic silylene,
its reactivity and catalytic application”

Avinash Kale

Conference attended, Invited talks:

e As an invited speaker, delivered a lecture titled, "Peb4 exhibits Baby in Mother’s Arms
chain model: A Structural and Molecular Dynamics Study" at National level
Conference: “BIOFACET - Exploring realms of Biological Sciences at Patkar-Varde
College of Arts, Science and Commerce in February 2019.

Lectures given outside CEBS:
e “Bio Crystallography & Magnetic Resonance Techniques (course code PSBP302)” to
Department of Biophysics, University of Mumbai.

Collaboration:

e Dr. Abhay Chaudhary, Haffkine Institute, Mumbai and Dr. Meera Ramya, Haffkine
Institute, Mumbai, Dr. Soumen Manna, SINP, Kolkata. Dr. Prasenjit Bhaumik and Dr.
Supreet Saini, IIT-B on “Larvaecidal toxicity”.

e Dr. Prasenjit Bhaumik, IIT-B on “Larvaecidal toxicity”.

e Dr. Supreet Saini and Dr. Sarath Chandra Dantu IIT-B, Dr. Lipi Thukral, IGIB, New
Delhi, on “Actin polymerization dynamics / and resolvase”.

¢ Dr. Ramesh Natesh, [ISER, Trivandrum, on “Actin polymerization dynamics”

e Dr. Shirish Nagotu, IIT, Guwahati on “Yeast ageing”.

Seminar/workshop organized:

e Worked as Treasurer of the organizing committee towards organizing Research
Scholar’s Meet-2019 (RSM-2109) workshop organized at CEBS, Mumbai during February
8-9, 2019.

Sinjan Chaudhary

Conference and Invited talks:
e Attended IIT Bombay Diamond Jublee Chemistry Symposium on Feb 25-28, 2019, at
Indian Institute of Technology Bombay, Mumbeai.
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e “Plant-derived natural products-based therapeutics for synucleinopathies”, National
Symposium on Materials in Healthcare, GITAM, Hyderabad, September 6-8 (2018).

e “Thermodynamic insights into drug/natural products-protein interactions.”
Microcalorimetry Workshop, November 16 (2018).

Collaborations:
e Prof. HS. Misra, Molecular Biology Division, BARC, Mumbai on “Effects of
Cyanobacterial extract on inhibition of protein aggregation/fibrillation”.

Swapan Ghosh

Invited Lectures Delivered / Symposium attended:

e Delivered an invited lecture on “Density functional theory in parameter space”, at the
International Symposium on Chemical Concepts from Theory and Computation
(CCTC2018), Dec 8, 2018 to Dec 12, 2018, Changsha City, China.

e Delivered an invited Lecture at the “International Conference on Complex and
Functional Materials-ICCFM 2018 ”, Organized at Biswa Bangla Convention Centre,
Kolkata by SN Bose National Centre for Basic Sciences, Kolkata, December 13-16, 2018.

e Delivered an invited Lecture at the “Workshop and Symposium on Advanced
Simulation Methods: DFT, MD and Beyond”, held at IIT, Delhi, March 6-10, 2019.

e Delivered an invited Lecture at the “Academy Summer School on Science of Materials”,
held at UM-DAE-CEBS, May 6, 2019.

e Delivered an invited talk at the “C K Majumdar Summer Workshop in Physics 2019
(CKMMSWP 2019) held at SN Bose National Centre for Basic Sciences, May 30, 2019.

e Delivered an invited talk at the Conference on “Materials Simulation: from Classical to
Quantum”, held at IIT, Kharagpur, May 31, 2019.

e Delivered five invited lectures at the “Workshop on Density Functional Theory”, at IIT,
Bombay, during June 5-10, 2019.

e Chaired a Scientific Session at the “ISMC”, BARC, Anushaktinagar, Mumbai, Dec 4,
2018.

e Chaired a Scientific Session at the “International Conference on Complex and Functional
Materials-ICCFM 2018 ”, Organized at Biswa Bangla Convention Centre, Kolkata by SN
Bose National Centre for Basic Sciences, Kolkata, December 13-16, 2018.

e Chaired a Scientific Session at the “IIT-Bombay Diamond Jubilee Chemistry
Symposium”, International Conference on Systems and Processes in Physics, Chemistry
and Biology (IDBJCS-2019)”, held at IIT, Bombay, February 25-28, 2019.

e Chaired a Scientific Session at the “Workshop and Symposium on Advanced Simulation
Methods: DFT, MD and Beyond”, held at IIT, Delhi, March 6-10, 2019.

e Delivered the “Convocation Address as Chief Guest”, Chemistry Department
Convocation, IIT Bombay, August 11, 2018.

e Delivered an invited talk on “Materials Modeling at Different Length Scales”, IIT Indore,
July 20, 2018.
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e Delivered an invited talk on “Concept of Density & Materials Modeling in Chemistry”,
IIT Guwahati, January 4, 2019.

Dipak Palit

Invited Talks:

e Exciton Dynamics and Migration in Organic Nanoaggregates, at S. N. Bose Centre for
Basic Sciences, Kolkata, July 3, 2019

e Ultrafast Dynamics of Hydrogen Bond: TR spectroscopy using lasers and Accelerators,
at S. N. Bose Centre for Basic Sciences, Kolkata, June 26, 2019

e Applications of Accelerators in Chemical Reaction Dynamics in Indo Japan Accelerator
School, in IIT Hyderabad, Feb. 20-22, 2019.

e High Power THz Generation Using Ultrafast Electron Accelerators and Application in
Protein Hydration (Plenary Talk) in “7th Asia Pacific Symposium on Radiation
Chemistry (APSRC) - 2018, held in Institute of Applied Physics, China Academy of
Engineering Physics, Shanghai, Republic of China Nov. 4 - 8, 2018.

e Radiation Chemistry Activities in India, Inaugural Speech in APSRC 2018, held in
Institute of Applied Physics, China Academy of Engineering Physics, Shanghai, Republic
of China, November 5, 2018.

e Ultrafast Dynamics of Hydrogen Bond in the Excited State using Visible Pump - IR
Probe Spectroscopic Technique, in 6t DAE - BRNS Theme Meeting on Ultrafast Science
(UFS) - 2018, held in Raja Ramanna Centre for Advanced Technology (RRCAT), Indore,
Oct 22 - 2, 2018.

e Spectroscopy and Dynamics in Ultrafast Time-Domain, at Indian Institute for Science
Education and Research (IISER), Mohali, September 14, 2018.

e Ultrafast Dynamics of Exciton In Organic Nanoaggregate at Institute for Nano Science &
Technology (INST), Mohali, September 12, 2018.

e Dynamics of Reactions with Atomic Scale Resolution: A Marriage Between Laser and
Molecule”, INSPIRE Internship Camp (September 5 - 9, 2018) of Department of Science
and Technology (DST), in Uka Tarasadia University, Bardoli, Gujarat.

e High Power THz Generation Using Ultrafast Electron Accelerators and Applications of
THz radiation in Biology”, in Inter-University Accelerator Centre (IUAC), Delhi,
September 5, 2018.

e Dynamics of Bond Breaking and Bond Making: Ultrafast Spectroscopy of the Excited and
Excitonic States, Colloquium at UM-DAE CEBS, April 10, 2018.

e Three lectures in the Summer School on Science of Materials (three lectures).

(1) Fundamentals of Lasers and Applications of Lasers in Characterization of Materials
using Raman Spectroscopic Techniques.

(2) Excitons and exciton dynamics and migration in nanocrystals and aggregates.

(3) High energy ultrafast lasers and nonlinear spectroscopic techniques for material
characterization.
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o Ultrafast Lasers, Ultrafast Spectroscopic Techniques and Applications (a series of three
lectures) at S. N. Bose Centre for Basic Sciences, Kolkata (under the Senior Research
Associateship Program).

Collaborations:

e Prof. Rajib Mitra, S. N. Bose Centre for Basic Sciences, Kolkata: (1) Building a femtoseond
time-resolved pump - probe transient absorption spectrometer; (2) Hydrogen bond
dynamics in hydration layer of ions, biomolecules and aggregation of RTILs using THz
spectroscopic technique.

J. P. Mittal

Invited Lectures:

e Chaired and delivered lecture in the inaugural session of the “Materials Chemistry”
Symposium at the DAE Convention Centre, Mumbai December 04, 2018.

e Delivered Two invited Lectures on “Excitement in Radiation Research” and “Breaking
Bonds to Order” at the“Masuhara Laboratory on Laser Bio Matter Science” at National
Chio Tung University, Hshinchu, Taiwan December 21, 2018.

e Delivered the Inaugural Lecture as the Chief Guest at the 25t Annual Meeting of Indian
Society of Chemistry and Biologists at Lucknow, January 11-13, 2019.

e Delivered the prestigious B.C. Halder Memorial Lecture at Institute of Science, Mumbai
January 25, 2019.

e Delivered the Inaugural Lecture at the Research Scholars Meet of Indian Chemical
Society (Bombay Branch) at CEBS, Mumbai February 08, 2019.

e Delivered the Inaugural Chief Guest’s Lecture at the celebration Meeting of the
“International Year of Periodical Table” (UNESCO-IYPT) February 16, 2019.

e Delivered Invited Lecture on “Bhabha’s Vision for Leadership Grooming in Strategic
Programmes” at the IISER and MHRD Organized  “Leadership for Academicians
Program” (LEAP) February 18, 2019.

e Delivered Invited Lecture on “Doing Science in India-Basic Research, Multidisciplinary
and or Tran disciplinary Applied Research on the occasion of the National Science Day
Celebrations at the Institute of Nanoscience & Technology” at the University of Mumbai
February 25, 2019.

¢ International invited Lecture at the “Catalysis & Chemistry” Symposium held in
Singapore March 05-13, 2019.

e Delivered an Invited Lecture “Innovative Radiation Researches and Applications to
Societal Problems” at the Research Conclave at IIT, Gauhati March 15-17, 2019.
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Vimal K. Jain

Invited Lectures:

e Delivered inaugural Lecture on “Internally functionalized multifaceted organochalcogen
compounds” at National Conference on Chalcogenide Compounds (NC3-2019), Defense
Institute of Advanced Technology (DIAT) Pune, March 14-15, 2019.

e Invited to give lecture on “PVs, LEDs and Organometallic Chemistry” at Summer School
on ‘Science of materials’, sponsored by all the three science academies of India; UM-
DAE-CEBS, May 06- June 14, 20109.

e Delivered plenary lecture on “Internally functionalized multifaceted organochalcogen
compounds” at Workshop on the Network selenium, sulfur and redox catalysis (WSeS-
8), University of Perugia, Italy, May 30- June 01, 2019.

e Invited to give lecture on “Pyridyl and pyrimidyl chalcogenolates of coinage metals and
their utility as molecular precursors for the preparation of metal chalcogenides” at 14th
International conference on the chemistry of selenium and tellurium (ICCST-14),
University of Cagliari, Italy, June 3-7, 2019.

Sunita Patel

Invited talks/lectures:

e Invited to give lecture on “Mechanistic insights into mutation induced
conformational transition from disordered-to-ordered state in Hahellin, a Py-crystallin"
in the International conference on Multiscale Simulation & Mathematical Modelling of
Complex Biological System held in Jawaharlal Nehru University from January 30 to
February 01, 2019.

e Invited to give lecture on “Mutation induced conformational transition from disordered-
to-ordered state in a bg-crystallin, Hahellin” in a one-day symposium on “NMR in
Biological System” held on April 27, 2019 at Tata Institute of Fundamental Research
Mumbai.

Collaborations:

e Prof. Ashuthosh Kumar, IIT Bombay, on pfSUMO protein and its interactions with
human E2 and plasmodium E2.

e Prof. Y. U. Sasidhar, IIT Bombay, on amyloid aggregation on G-helix of myoglobin.

e Director, K.V.R. Chary, IISER Berhampur, on beta-gamma crystallin.

8.3 School of Mathematical Sciences

M. S. Raghunathan

Conference attended:
e Conference titled "The Legacy of Marina Ratner" held in Jerusalem, Israel.
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Lecture given outside:
e 10 lectures on Cobordism and Characterestic classes delivered at IIT Bombay.

S. G. Dani

Conference attended:

e Participated in the conference on "Modern Developments in Algebraic Dynamics :
Challenges and Opportunities" at the Lorentz Centre, University of Leiden, The
Netherlands during August 20 - 24, 2018, and gave an invited talk on 21 August, on "The
action of the semigroup of nonsingular integral transformations on Euclidean spaces".

e Participated in the International Conference on Banach Algebras, Harmonic Analysis
and Operator Theory, held at Sardar Patel University, Vallabh Vidya Nagar during 20-22
November 2018, and gave an invited talk on 21 November, on "Applications of ergodic
theory in studying von Neumann algebras".

e Participated in a Conference on History and Development of Mathematics, organized by
the Sanskrit Academy Madras (jointly with other institutions), at Kanchipuram during
27-29 November 2018, and gave an invited on 27 November on "Some constructions in
the Manava Sulvasutra".

e Participated in an International Conference on Recent Trends in Mathematics, organized
by the Raja Lakhamagauda Science Intitute, Belagavi, jointly with RCU and VTU
Belagavi (27-29 December), and gave an invited talk on 27 December 2018, on
"Diophantine approximation with nonsingular integral matrices".

e Participated in the inaugural Annual conference of the Mathematics Teachers'
Association (MTA), held at the Homi Bhabha Centre for Science Education (HBCSE -
TIFR), Mumbai, during January 3 - 5, 2019, as President of MTA.

e Participated in a workshop and conference at RKMVERI, Belur, Howrah, during Januray
3 - 10 and January 11 - 12, 2019 respectively, on "Diophantine approximation,
Topological Dynamics and topics in related areas" and gave invited talks, "Application
of homogeneous dynamics to Diophantine approximation" (on 10 January, in the
workshop) and "Diophantine approximation with nonsingular integral transformations"
(on 11 January, in the conference).

e Participated in "International Symposium on Astral Sciences in Asia", held at Indian
Institute of Technology Bombay, Mumbai, during January 24 - 26, and gave the
valedictory address at the conference, on January 26.

e Participated in the Regional Workshop of "Indian Women Mathematicians" (IWM), held
at the Homi Bhabha Centre for Science Education (HBCSE - TIFR), Mumbai, during
February 16 - 17, 2019, and participated as invited Panelist in the Panel discussion on
"Mathematics Education", held as a part of the workshop.

e Participated and gave an invited talk at the "Symposium on the History of mathematics
on the number Zero", held at the Royal University of Phnom Penh, Phnom Penh,
Cambodia, during March 19 - 20, 2019, on "Zeros of antiquity, spoken, written and
inscribed" (on 19 March); also participated in the opening of the special exhibition at the
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National Museum of Cambodia, Phnom Penh, on March 18, entitled "Pre-Angkorian
Inscriptions: Inscription Comprising the First Graphic Representation of “Zero''.

e Participated in the 22nd Midrasha in Mathematicae on equidistribution, invariant
measures and applications: a tribute to the legacy of Marina Ratner, at the Israel Institute

for Advanced Studies, Hebrew University, Jerusalem, Israel, from 19-23 May, 2019.

Invited talk:

e Gave 3 talks at Savitribai Phule Pune University, in the Lecture Series on Ancient Indian
Mathematics, organized under the Tilak Chair Professorship, on August 2-4, 2018, on
Topics in Ancient Indian Mathematics.

e Gave a talk as mentor in the DST Inspire camp organized at the Uka Tarsadia University,
Bardoli, Surat, on 7 September 2018, on the theme "Numbers, Shapes and Civilization".

e Gave an invited talk in the DST-INSPIRE Programme organized at the Colombia College
of Pharmacy, Raipur, on 1 October 2018 on the theme "An historical perspective on
mathematics and its role in progress of civilization".

e Gave an invited talk at Ramnarayan Ruia Autonomous College, Mumbai, on February
14, 2019, on "Mensuration of the circle in ancient India", as part of a special event
organized by the college.

e Gave the "29% Dr. V.N. Bedekar Colloquium lecture (Golden Jubilee year celebration) on
February 22, 2019, at Vidya Prasarak Mandal's B.N. Bandodkar College of Science,
Thane, on "Syamadas Mukhopadhyaya and his work on Geometry".

e Gave an invited Colloquium talk at the Harish-Chandra Research Institute, Allahabad,
on March 1, 2019, on "Glimpses of ancient and medieval Indian mathematics".

e Gave a seminar talk at Harish-Chandra Research Institute, Allahabad, on March 2, 2019,
on "Diophantine approximation with nonsingular integral linear transformations"

e Two Guest talks in the AIS on Linear algebraic groups (2019), organized by the National
Centre for Mathematics, at IIT Bombay, on 27 and 28 June 2019, on "Lie groups vis-a-vis
algebraic groups".

Swagata Sarkar

Invited talk and Conference:

e Invited to give a lecture on “Possible careers after undergraduate or post-graduate degrees in
mathematics” in IWM Regional Workshop, held at HBCSE Mumbeai, February 16-17, 2019.

e Invited Conference talk on “Equivariant Cobordism Classes of Milnor Manifolds -at
Conference on Topology and Related topics, held at IMSc., Chennai, May 28-29, 2019.

e Attended IIT Bombay Mathematics Department Diamond Jubilee Conference, held at
[IT-Bombay, Mumbeai from January 4-6, 2019.

o Attended IWM Regional Workshop, held at HBCSE Mumbeai, February 16-17, 2019.

e Attended second week of ATM Workshop on Characteristic Classes and Cobordism -
held in IIT-Bombay Mathematics Department from March 4-15, 2019.

e Attended Advanced School on Homotopy Theory - Held at ISI-Kolkata, May 13-25,
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2019.
e Attended Conference on Topology and Related topics, held at IMSc., Chennai, May 28-
29, 2019.

8.4  School of Physical Sciences

Ameeya Bhagwat

Lectures Given Outside CEBS:
e Taught a course on Mathematical Physics to 1st year M.Sc. students at ICT Mumbai.

Collaborations:

e Prof. Xavier Vinyes,University of Barcelona, Prof. Mario Centelles, University of
Barcelona, Prof. Peter Schuck,IPN Orsay, Prof. Ramon Wyss, KTH Stockholm on “Mass
Formulas”.

e DProf. Roberto Liotta, KTH Stockholm on “Applications of Complex Energy Plane
Technique to Nuclear Decay and Reaction Properties”.

e Prof. Sudhir R. Jain, BARC on “Many body fluctuations in the ground state nuclear
masses”.

e Dr. Neelam J. Upadhyay, Matha Amritha Viswavidhyapeetham, Chennai on “Aspects of
nonlocality in low energy nuclear reactions”.

Sangita Bose

Invited talk:

e Invited to give a lecture on “Electronic Properties-I : Understanding through band
structure” at Summer School on ‘Science of Materials’, Sponsored by All the Three
Science Academies of India; UM-DAE-CEBS, May 6-June 14, 2019.

e Invited to give a lecture on “Electronic Properties-II: understanding working of
electronic devices” at Summer School on ‘Science of Materials’, Sponsored by All the
Three Science Academies of India; UM-DAE-CEBS, May 6-June 14, 2019.

e Invited to give a lecture on “Superconducting properties of non-centrosymmetric ResZr
probed by point contact Andreev reflection Spectroscopy” at the International
conference “Superstripes-2019” at ISCHIA, ITALY, June, 23-29, 2019.

e Invited to give a lecture on “Superconducting properties of non-centrosymmetric ResZr
probed by point contact Andreev reflection Spectroscopy” at the 2nd Annual QMAT
conference at IISc, Bangalore from July 8 - 10, 2019.

Collaborations:

e Dr. R Singh, IISER, Bhopal on “ Superconductivity in non-centrosymmetric
superconductors, Name of Collaborator”

168



promg,

NS

o

UM-DAE CEBS C\O

Hifess fasma yod dog

ANNUAL REPORT 2018-2019

L

Seminar/workshop organized:

e Part of the organizing committee of the summer school on Science of Materials (SSM-
2019) held at UM-DAE CEBS from 6th May to 14th June, 2019.-DAE CEBS, Mumbai
sponsored by the three science academies of India.

Padmnabh Rai

Conference attended, Invited talks, presentations made, etc:

e Translation of Light Emission Spot in Single-Walled Carbon Nanotube Field Effect
Transistor
P. Rai and A. Bouhelier
7th Interdisciplinary Symposium on Materials Chemistry (ISMC-2018), BARC,
Mumbai (India), December 4-8, 2018.

e Scientific Research Infrastructure Sharing Maintenance and Networks (SRIMAN)

P. Rai
Workshop conducted by Administrative Staff College of India (ASCI), IIT Bombay,
January 25, 2019.

e Carbon Based Materials for Next Generation Electronics, Optoelectronic and Plasmonic
Devices
P. Rai
Frontiers in materials from Basic Science to Real time Applications, Organized by
CNMS, JAIN University, Bengaluru, India, March 13-16, 2019.

e Explosive detection using Surface Enhanced Raman Spectroscopy (SERS)

V. Awasthi, S. K. Dubey and P. Rai
Frontiers in materials from Basic Science to Real time Applications, Organized by
CNMS, JAIN University, Bengaluru, India, March 13-16, 2019.

e Lecture given on “Science and Technologies of Thin Films” at Summer School on
‘Science of Materials’, Sponsored by All the Three Science Academies of India; UM-DAE-
CEBS, May 6-June 14, 2019.

e Lecture given on “Nanomaterials and Technologies” at Central University of Himachal
Pradesh, Dharamshala (HP), May 13-24, 2019.

Collaborations:

e Dr. Satish Kumar Dubey, IT Delhi, India on “Plasmon Controlled Optical
Spectroscopy”.

¢ Industrial collaboration with Trushna Exim, Surat: “Synthesis and Scientific Application
of Single Crystal Diamond”.

Seminar/workshop organized:
e Treasurer, Summer School, on ‘Science of Materials’, Sponsored by All the Three Science
Academies of India at UM-DAE-CEBS: May 6-June 14 (2019).
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Sujit Tandel

Invited talks at conferences:

e Isomers and the evolution of structure in Hg, Tl and Pb isotopes, International
Conference on Recent Issues in Nuclear and Particle Physics, February 3-5, 2019, Visva
Bharati, Santiniketan.

e Metastable states and collective phenomena in transplutonium elements, DAE-BRNS
Symposium on Nuclear and Radiochemistry, January 15-19, 2019, Bhabha Atomic
Research Centre, Mumbai.

Lectures given outside CEBS:

e Invited speaker (3 lectures) at the School on Modern Techniques in Nuclear Structure
Studies organized by the Inter-University Accelerator Centre (IUAC), New Delhi, during
November 12-16, 2018.

Collaborations:

e Argonne National Laboratory, USA: M.P. Carpenter and F.G. Kondev

e Bhabha Atomic Research Centre, Mumbai: D.C. Biswas, S. Mukhopadhyay

e University of North Carolina at Chapel Hill; Triangle Universities Nuclear Laboratory,
USA: R.V.F. Janssens

e Inter-University Accelerator Centre, New Delhi: S. Muralithar, R.P. Singh

e IIT Roorkee: A.Y. Deo

e Tata Institute of Fundamental Research, Mumbai: R. Palit

e University of Massachusetts Lowell, USA: P. Chowdhury

e University of Manchester, University of the West of Scotland, Paisley, UK: B.S. Nara
Singh

e Visva Bharati, Santiniketan: A. Chakraborty

Conference organization:

¢ International Conference on Recent Issues in Nuclear and Particle Physics, February 3-5,
2019, Visva Bharati, Santiniketan: Program Advisory Committee member.

e DAE International Symposium on Nuclear Physics, December 9-14, 2018, BARC,
Mumbai: Organizing Committee member and Co-Coordinator of one-day orientation
programme on Advanced Detector Systems and Signal Processing. In the orientation
programme, Prof. Tandel and his PhD students instructed over 100 PhD students,
postdoctoral fellows and young faculty from across the country on state-of-the-art
detectors and instrumentation.
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Ananda Hota

Invited talk:

e Invited to give a talk on “How any Indian can do #DilSeDiscovery using GMRT
telescope by learning to analyse #RGBviaRADnNASA images sitting at home” at One
Day RAD@home Astronomy Workshop @ Planetarium of Nehru Planetarium, Nehru
Memorial Museum and Library, Ministry of Culture, New Delhi on June 19, 2019.

e Invited to give a talk on “Discover Black Holes with RAD@home and GMRT” GMRT-
RAD@home Citizen Science Research Workshop organised during Vigyan Samagam,
Mega science exhibition by Square Kilometre Array (SKA) India, Department of Atomic
Energy (DAE), Department of Science and Technology (DST) and National Council of
Science Museums, Govt of India on June 22, 2019.

e Invited to give a talk on “Black hole galaxy co-evolution using GMRT and
#RADatHomeindia” at One Day RAD@home Astronomy Workshop during the Uri's
Night at the Indian Institute of Technology (IIT-BHU), Varanasi on April 14, 20109.

e Invited to give a talk on “Basic UV-Optical-IR-radio RGB-image analyses of GMRT data
for understanding black hole galaxy co-evolution” Ananda Hota Online talk/workshop
(e-class) at Nehru Planetarium, Nehru Memorial Museum and Library, Ministry of
Culture, New Delhi on April 06, 2019.

e Invited to give a talk on “How #ABCDresearch in Black Hole Galaxy co-evolution study
using GMRT and #RADatHomelndia ” at One Day RAD@home Astronomy Workshop
conducted by the Centre for Theoretical Physics, St. Stephen's College, University of
Delhi, Delhi-110007 on February 23, 2019 .

e Invited to give a talk on “Jump from no astronomy education @schools to citizen-science
research @home” for Finale of the 12t Young Astronomers Talent Search organised by
Chief Ministers Office, Tata Steel and Pathani Samanta Planetarium, Odisha on
December 12, 2018.

e Online talk on “Basic radio-optical RGB-image analyses of GMRT data for
understanding black hole galaxy co-evolution” at Computer Lab of Indian Institute of
Science Education and Research (IISER), Berhampur, Odisha on November 28, 2018

e Invited to give a talk on “Training 100+ NISER students to join RAD@home Citizen-
science research on black-hole galaxy co-evolution using GMRT” at One Day
RAD@home Astronomy Workshop on 6t October 2018 in National Institute of Science
Education and Research (NISER), Odisha.

e DPoster paper presented on “Reporting Discoveries from last 5 years of RAD@home
Citizen science research with the GMRT” in The Meterwavelength Sky II international
conference celebrating the 90t year of Govind Swarup and the 1st year of the upgraded
GMRT organised by NCRA-TIFR (pune) during March 18-22 2019.

Collaborations:

e Young AGNs: We study the radio-loud narrow line Seyfert-1 galaxies.
Collaborators: Suvendu Rakshit (Seoul National University, Republic of Korea), C S
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Stalin (Indian Institute of Astrophysics, Bangalore, India) and Chiranjib Konar (Amity
University, Noida, India)

e Episodic radio galaxies: X-ray, optical-IR and Radio investigation of episodic radio
galaxies
Collaborators: Chiranjib Konar (Amity University, Noida, India), Martin J. Hardcastle
(University of Hertfordshire, UK), Judith H. Croston (Open University, UK), M Jamrozy
(University of Jagiellonia, Poland), Tapas K. Das (Harish-Chandra Research Institute &
Indian Statistical Institute, India).

e GMRT-RAD@home Citizen Science Research:
Collaborators: Chiranjib Konar (Amity University, Noida, India), Huib Intema (Curtin,
University, Australia),Sravani Vaddi (NCRA-TIFR, Pune), Pratik Dabhade (IUCAA,
Pune and Leiden University, Netherlands), C S Stalin (Indian Institute of Astrophysics,
Bangalore, India).

Seminar/workshop organized:

e Organised RAD@home Discovery Camp at the Nehru Planetarium, Nehru = Memorial
Museum and Library (Ministry of Culture, Govt of India), New Delhi during December
22-26, 2018.

e Organised QASTRO-contest (Quest for Astronomical Sources through Radio and
Optical) on 17t and 21st June. Also on 22d June 2019 organised GMRT-RAD@home
Citizen Science Research Workshop during Vigyan Samagam, Mega science exhibition

by Square Kilometre Array (SKA) India, Department of Atomic Energy (DAE),
Department of Science and Technology (DST) and National Council of Science
Museums, Govt of India.

Bhooshan Paradkar

Invite talk:
e Invited talk on “Electron heating instability in laser driven ion acceleration” in
February 2019 at Asia Forum for Accelerators and Detectors (AFAD-2019) held in
IUAC, New Delhi.

Collaborations:
e Prof. Vinod Krishan, Indian Institute of Astrophysics, Banglore on “ Role of partial
ionized plasma in astrophysics”.
e Prof. D. O. Gough, Institute of Astronomy, University of Cambridge, UK on
“Investigation of meridional circulation in solar convection zone”.
e Prof. Kowsik Bodi, Dept. of Aerospace, IITB, Mumbai on “Particle-In-Cell modeling
of Hall thruster”.
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P. Brijesh

Collaboration:
¢ Ongoing collaboration with FCIPT-IPR for developing and installing plasma discharge
experimental systems at CEBS for enhancing the teaching of basic plasma sciences.

Workshop organized:

¢ Organizing committee member for Summer School on the Science of Materials (SSM-
2019) and delivered a lecture - “A Tour through Plasmas and its Applications” - for the
school.

R. Nagarajan

Lectures and Demonstrations:

e Vijyoshi Camp 2018 for KVPY students, IISER Bhopal, Dec 2018.

a. Lecture: “Superconductivity: The amazing phenomenon, Materials and Applications”.

b. Setup experiments for Laboratory sessions and also demonstrated some
physical phenomena using science toys.

e Setup and Demonstrated Fibre-Optics Communications principle at Rayat Vindyan
Parsishad organized by Rayat Shikshan Sanstha, Satara and Homi Bhabha Centre for
Science Education, TIFR, Mumbai, at KBP College, Vashi, Navi Mumbai, 29-31 Dec. 2018

e Science Academies’ Summer School on Science of Materials held at CEBS (May-June,
2019):

a. Lecture on “Superconducting Materials”

b. Along with Prof. M.N. Nayate, setup three pairs of Physics Experiments for 30
participants and was instructor for the experiments conducted in four Laboratory
sessions. A notable aspect was that the participants were exposed to Data Acquisition
techniques.

Collaboration:

e Dr. Radha Srinivasan, Dept. of Physics, Univ. of Mumbai and Prof. R.V. Ramanujan,
National Technological University, Singapore on “Laser scattering studies in
Ferrofluids”.

Manohar Nayate
e Taught a unit on Solid State Physics of post graduate courses for M. Sc. (Part - I)
programme of University of Mumbai at S.I.E.S. college, Sion, Mumbai.

Collaboration:

¢ Dr. Jitendra Pendharkar, B. N. Bandodkar College of Science, on “Magneto strictive
properties of Rare Earth Intermetallic alloys”.
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Sanved Kolekar

Conference and Invited talks:

e Invited to give a talk on “Quantum memory for Rindler supertranslations”at the
Mathematical Sciences Department, University of Nottingham UK on June 26 2019.

e Given a talk on “Quantum memory for Rindler supertranslations” at the GR22
International Conference on General Relativity and Gravitation and Amaldil3 on
Gravitational Waves, held at Valencia Spain from July 07-12, 2019.

o Lectures on Celestial Mechanics I & II for Astronomy Olympiad students at the
Orientation cum Selection Camps (OCSC) held at HBCSE, Mumbai from April 23-24,
2019.

Collaborations:
e Prof. Jorma Louko, University of Nottingham, UK on “Directional dependence of the
Unruh Effect on spatially extended detectors”.

Sreemoyee Sarkar

e Taught course “ Approximation Schemes”, QMech-II at University of Mumbai to - M.Sc.
students from February -May 2019.

e Co-guide for M.Sc. University students (Semester 4) on "Modelling of compact star
structure using nuclear equation of state".

e Co-guide for M.Sc. University students (Semester 4) on "Electrical Conductivity of
Degenerate plasma in magnetized Neutron star crust".

e Co-guide for M.Sc. University students (Semester 3) on “Thermodynamics of Fermi gas
in Quantum Stars".

e Co-guide for M.Sc. University students (Semester 3) on "Bulk properties of Fermi gas in
magnetized Neutron star".

Collaboration:
e R Sharma, S. Pal, R. Nandi (TIFR)

Invited talk

e Invited to give a talk in International conference named Third Heavy Flavor Meet-
March-2019 organized by IIT Indore.
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9. Externally funded Research Projects:

Name of the Title of the Project Funding Duration Total
Principal Agency Project
Investigator Amount

School of Physical Sciences
Dr. Sangita Bose | Probing the role of phase Science and 3 years 4,178,146/ -
fluctuations in Nb-Cu Engineering 01.08.2018
nanocomposite thin films | Research Board to
by magnetic penetration (SERB) 31.07.2021
depth studies'.
Dr. Sujit Tandel | Low-energy photon Board of 3.5 years 27,28,430/ -
spectroscopy and Research in 01.04.2015
internal conversion Nuclear to
studies Sciences 31.08.2018
Dr. Sujit Tandel | Competition between Inter- 3 years 6,75,000/ -
intrinsic and non-axial University 01.11.2018
collective states in Au Accelerator to
isotopes Centre 31.10.2021
Dr. Padmnabh Consultancy Charges M/s. Trushna 01 year 10,00,000/ -
Rai Grant Exim 01.04.2018
to
31.03.2019
School of Chemical Sciences
Dr. Neeraj Design, development Science and 3 years 27,13,480/ -
Agarwal & Dr. and understanding of Engineering 01.10.2017
Sangita Bose thermally activated Research Board to
delayed fluorescence (SERB) 30.09.2020
enabled small organic
molecules and their
OLEDs applications
Dr. Avinash Organelle dynamics and | Department of 3 years 33,75,000/ -
Kale cellular ageing in yeast. | Bio T(echlr;)ology 01.04.2016
to
31.03.2020
Dr. Sunita Patel | An ordered M-Crystallin | Department of 3 years 26,73,200/ -
and intrinsically Science and
disordered Hahellin of Technology 01.09.2018
Py-crystallin family (DST) to

175




promg,

NS

o

@\3\\\ z,,,(/”

T

& \ oY
’ C O

Hifess fasma yod dog

UM-DAE CEBS ANNUAL REPORT 2018-2019

L

provide mechanistic 31.08.2021
insights into the

conformational transition

linked to cataract and
polypeptide cleavage

10. Colloquia 2018-2019:

CEBS organises colloquia on Tuesdays at 3.45 pm. on topics of academic interest by renowed

scientists to facilitate exchange of ideas. The following colloquia were held during 2018-19:

Sr. No. Date Speaker Title
1. | August 14, 2018 Dr. Srikumar Banerjee, | Scientists” Role in nation budiling
DAE Homi Bhabha
Professor
2. | August 21, 2018 Dr. Virendra Kumar Designed Stereospecific Polyolefin
Gupta, Reliance Materials: Pushing the Limits of
Research and Scientific Inventions & Technology
Development Centre Innovations
3. | August 23,2018 Dr. Dhrubaditya Mitra, | Fluids at extreme scales: from stars
Nordita Stockholm to cells
4. | August 28,2018 Dr. Rajib Kumar Mitra, | Far-infrared and Terahertz
S. N. Bose National Spectroscopy in Chemistry and
Centre for Basic Biology
Sciences
5. | September 11, | Prof. Vijay Singh, CEBS | Physics and the City of Mumbai
2018
6. | September 18, | Dr. Chirag Dhara, Max | The science and impacts of climate
2018 Planck Institute change
7. | October 09,2018 | Prof. R. V. Upadhyay, Ferrofluid: Physics &
Charotar University of | Application. It is a lecture-
Science & Technology, | demonstration in association with
Gujrat Dr. Kinnari Parekh
8. | October 16,2018 | Prof. Partha Shape, Symmetry and Spin at
Chowdhury, University | Femtoscale
of Massachussetts
9. October 30,2018 | Dr S. Kailas, Formerly | Evolution of the periodic table of
BARC and CEBS elements and the chart of nuclides
10. | November 06, | Prof Tarlok Nath Baker's explicit abc-conjecture with
2018 Shorey, Adjunct applications

Professor, National
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Institute for Advanced
Studies, Bengaluru
11. | November 13, | Dr. D. Parvatalu, ONGC | Development of Clean & Green
2018 Energy Centre, IEOT, Hydrogen Generation technologies
Panvel
12. | November 20, | Prof. Sisir K. Sarkar, | Energy Perspective: A Growing
2018 Savitribai Phule Pune | Sense of Urgency
University
13. | November 27, | Prof John E. Ladbury, | Receptor tyrosine kinase signalling
2018 School of Cellular and | in the absence of kinase activity and
Molecular Biology, | cancer of non-genetic origin
University of Leeds
14. | December 07, | Prof Wolfgang The Beauty of Sulphur Compounds
2018 Weigand, Friedrich-
Schiller-Universitat
Jena, Germany
15. | January 29, 2019 Mr. Bharat Joshi, Chief | Lecture-cum-demonstration on fire

Safety Office, TIFR

safety measures

16. | February 05,2019 | Dr. Shree Kumar Apte, | Life in the vicinity of operating
Distinguished Professor, | nuclear power plants - Possible
CEBS impact on environment,
biodiversity,  agriculture = and
human health
17. | February 12,2019 | Dr. Bhavik Sawhney, | The menace of predatory journals
Associate Editor- | and publishing ethics
Biomedicine, Springer
Nature
18. | February 19, 2019 | Prof. Bhalchandra M. | Green Synthesis of Metal and Metal
Bhanage, ICT, Mumbai | Oxide based Nanomaterials with
catalytic applications
19. | February 20,2019 | Prof. Osamu Shibata, | From Drug Discovery to Biological
Tokyo University of | Materials— Approach by Langmuir
Science, Japan monolayer
20. | March 05, 2019 Prof. H. S. Misra, BARC | Bacterial response to DNA damage
beyond LexA/RecA type canonical
SOS response
21. | March 12, 2019 Dr. P.V. Ramana, | A story of Discovery in Science
Chairman, ITM Group
22. | March 26, 2019 Dr. P. A. Hassan, BARC | Self-assembly approach to develop
materials for drug delivery
23. | April 16,2019 Dr. Ray J. Butcher, | Conformational and pH Control of
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Department of | Spin State in Spin-Crossover
Chemistry, Howard | Iron(Il) and Iron(III) Complexes
University, USA

24. | April 09,2019 Dr Nitin ~ Kochar, | Clinical Application of Ayurveda’s
Health Centre, | Basic Principles in The
University of Mumbai | Management of Cancer & other

chronic diseases

11. Events

11.1 Meetings:

During the year 2018-2019, the following meetings were held:
28th Meeting of the Governing Council: 11 October, 2018
29th Meeting of the Governing Council: 13 February, 2019

19th Meeting of the Academic Board : 17 August, 2018
20th Meeting of the Academic Board : 24 January, 2019
21st Meeting of the Academic Board : 16 July, 2019

11.2 Academic Events:
Foundation day Celebration:

The 11t foundation Day was celebrated on September 17, 2018. Dr. Anil Kakodakar
has given foundation day lecture. This was followed by an interactive session with faculty

members of CEBS and various science departments of Mumbai University.After this session
students organized the musical event.
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Four-day Teachers” Training Programme:
School of Biological Sciences organized a
four-day Teachers’ Training Programme titled,
‘Cellular and Molecular Biology-From Gene ' |
Cloning to Protein Expression and Localization’
sponsored by the Lady Tata Memorial Trust
during December 19-22, 2018. It was convened by
Prof. Jacinta S. D’Souza with all faculty members
(Dr. Manu Lopus, Dr. Sirisha V. L., Dr. Subhojit
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Sen and Dr. Siddhesh Ghag) and Prof. Jyoti Ramchandani (UoM, Dept. of Life Sciences) in
the Organizing Committee. Four research talks were delivered by Prof. S. K. Apte (CEBS),
Prof. K. K. Rao (formerly, IIT-B), Dr. Gagan Gupta (BARC), Prof. Ullas Kolthur (TIFR) and 5
technical talks (Dr. Subhojit Sen, Prof. Jyoti Ramchandani, Dr. Siddhesh Ghag, Prof. Jacinta
D’Souza, and Dr. Sirisha V. L.). Each day was also devoted for laboratory sessions involving
experiments in PCR, gene cloning, plasmid transformation and over-expression in E. coli,
purification of the 6X-His-tagged FAP174 protein and subcellular localization of this protein
using immunofluorescence technique. The participants gave 92.5% score (average) in the
feedback from.

31st RSM of Indian Chemical Society:

The 31st RSM of Indian Chemical Society (Mumbai Branch) was held during
February 8-9, 2019 at CEBS. It was covened by Dr. Neeraj Agarwal. This two-day meet was
by Research Scholars for Research Scholars where they presented and discussed cutting-
edge research in areas of chemistry. 31st RSM was inaugurated by Hon. Vice Chancellor Dr.
Suhas Pednekar, followed by the addresses from Dr. V. K. Jain, Director CEBS, Dr. R. K.
Vatsa, President, Indian Chemical Society, (Mumbai Branch) and Dr. J. P. Mittal. Prof. R.V.
Hosur, CEBS presented the guest lecture on Herbolomics and set up the tone for the
proceeding.

32 oral presentations by research scholars and 07 poster presentation by M. Sc.
students were made. Students from CEBS, Mumbai University & its affiliated colleges, ICT,
Matunga, BARC, Mumbai participated in the meet. Students presented their research work
on several topics e.g. ring closing metathesis, polymers, carbon nanotube, interaction of
antibiotics with surfactants, actin polymerization dynamics, organometallic chemistry of
organo-gallium, materials for OLEDS, solar cells etc. Each presentation was thoroughly
discussed with experts of field from surrounding institutes. Dr. K. I. Priyadarsini, Head,
Chemistry Group, BARC was the guest for valedictory function and presented an overview
of current research happening in Chemical Sciences. Students were motivated on discussing
their research with the experts and were listened their views on science. RSM served the
purpose to bring together experts, young scientists and research scholars working in the
wide areas of chemical sciences, and to discuss the current status of the field in the national
and international context. We hope the deliberations in this research scholars” meet will be
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quite useful to the participants and will provide them an opportunity to expand their
understanding of the subject.

National Science Day Celebration

Prof. S.Ramakrishnan, Distinguished Professor, TIFR,
delivered the National Science Day Lecture on Thursday,
February 28, 2019. He delivered a lecture on "Achieving ultra-low
temperatures and Physics at those temperatures

Summer school on “Science of Materials’

The Science Academies of India under their Focus Area Science Technology Summer
Fellowship -2019 (FAST-SF) program invited UM-DAE-Centre for Excellence of Basic
Sciences (UM-DAE CEBS), Mumbai to organize and host a six-week summer school.
Accordingly, UM-DAE CEBS organized the summer school during 6 May to 14 June, 2019
on ‘Science of Materials’ (SSM-2019). More than 500 applications for participation in the
School were received from all over the country out of which around 25 students and 5
teachers were selected. The participants were from different academic backgrounds such as
BSc-third year, MSc-first year in chemistry, physics and biology including third year B. Tech.
/B.E. students from certain engineering streams. Out of the 30 selected participants, 26
could attend the school and additional 2 students were nominated by the local institutes.
The faculty (61 Nos) for the school was inducted from TIFR, BARC, IIT(B), ICT (Mumbai)
Poona University and also from CEBS. A notable feature of the summer school was the
breadth of topics related to material science ranging from properties of materials, methods
of preparation and characterization of special materials, smart-materials, organometallics,
biological materials, nuclear and strategic materials, materials for electronics,
superconducting, magnetic and transport devices, optical, opto-electronics, photonic
materials and applications, etc. These topics were covered in 80 lectures.
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The program was [

organized in such a way
that besides classroom
lectures, the participating
students engaged in hands-
on experiments in the form
of practical laboratory
classes in each of the
Departments of CEBS (7
Nos). The School of
Physical Sciences ‘
conducted specific : \
experiments in Ferroelectrics, Shaped-memory materials, Curie-Weiss laws, lab automation,
etc. along with many live demonstrations. The School of Chemical Sciences conducted
experiments on synthesis of nanoparticles of CdS and Demonstration of Zn-Cu alloy
formation, etc. School of Biological Sciences conducted laboratory experiments on detection
of cysteine using silver nanoparticles, etc. In addition, scientific visits to premier research
labs in TIFR, BARC and IIT(B) were also organized to give an exposure to students about
advanced research facilities in the contemporary research fields.

3rd Graduation Function of UM-DAE CEBS:

The 34 Graduation Ceremony of UM-DAE Centre for Excellence in Basic Sciences
was held on 20t» May, 2019. Dr. P. R. Vasudeva Rao, Vice Chancellor, Homi Bhabha National
Institute was the Chief Guest. Dr. Suhas Pednekar, Vice Chancellor, Mumbai University,
who presided the function, formally declared the commencement of the ceremony.

UNIVERSITY OF MUMBAI & DEPARTMENT OF ATC NERGY
CENTRE /" EXCELLENCE IN BASIC SCIENCES
3"0 GRADUATION CEREMONY
MONDAY, MAY 20, 2019
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This graduation ceremony of CEBS was for four batches, i.e. from IV batch passed
out in 2015 to VII batch graduated in 2018. From these four batches 107 M.Sc. and 6 B.Sc.
students were graduated. Distribution of postgraduates in four disciplines was as follows:
Physics: 57; Chemistry: 16; Biology: 16 and Mathematics: 18. Students received their
certificates at the hands of the dignitaries.

Gold and silver medals were awarded to the meritorious students of each batch.
Gold Medal: Jyotirmoy Roy (2015 batch); Phalguni S. Shah (2016 batch); Sagnik Datta (2017
batch) and Tamma Venkata Aniruddha (2018 batch). Silver Medal: Mayank Singh (2015
batch); Karan S. Khathuria (2016 batch); G.G. Kaarunya Dhevi (2017 batch) and Bhavya
Venkatesh (2018 batch).

11.3 Other events:

Sandalwood Tree plantation

Sandalwood trees were planted in the
premises of UM-DAE CEBS on DAE Foundation day
(October 30, 2018) in the presence of Director (CEBS),
Prof. V. K. Jain, Vice-chancellor (UoM), Prof. Suhas
Pednekar, Faculties, Administrative staff, and
Students.

CEBS students arranged a blood donation camp on
16t March 2019. The camp was organized in the hostel

premises of the Centre and doctors from Sion Hospital
¥4 were invited for the camp. 41 Units of blood were collected
and donated to Sion Hospital.

5th International Yoga Day

On the occasion of the 5t International Yoga
Day, UM-DAE-CEBS arranged a lecture cum
demonstration by Yoga Guru Shri Durgadas Savant,
and her colleague Ms Subhangi on 21st June 2019 at
11.00 AM. Apart from regular Yoga exercises, they
also demonstrated a few techniques on the art of
mental relaxation and techniques to improve
concentration. More than 50 students, teaching and

non-academic staff members participated in the event.
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Inauguration of CEBS Buildings:

The new CEBS Buildings, NALANDA and TAKSHASHILA were formally
inaugurated on 6t May, 2019. Shri K. N. Vyas, Chairman, Department of Atomic Energy
and Secretary to the Government of India inaugurated NALANDA - the Administrative and
faculty block whilst Dr. Anil Kakodkar, former Chairman Department of Atomic Energy
and Secretary to the Government of India, inaugurated TAKSHASHILA - the New Hostel
Block. On the same day plantation near the Takshshila building was done by Dr. Anil
KAkodkar and Shri. K. N. Vyas.

Swachhata Pakhwada:
The fortnight February 16-28, 2019 was observed as a cleanliness fortnight at UM-DAE
CEBS. Some initiatives were planned during this time. They were as follows:
» Making of a compost pit to turn food waste into compost: Undergraduate students
took up this initiative to dig the pit which was also part of their environmental
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studies course. Once the work is completed efforts will be taken to make compost out
of kitchen waste.

> Segregation of waste at the source: Bins were provided to segregate dry and wet
waste at the source. Sensitization was created among students.

> Plastic recycling: Plastic bottles were collected from the CEBS premises and were
discarded in the “Plastics for change” installed at CEBS in collaboration with

BISLERI.
» Paper waste shredding: Paper waste collected from various offices and hostel was
shredded.
» Removing of construction debris: Construction debris was/ is being cleared from the
premises.
Digging of Compost pit by “Bottles for change” initiative at Shredding of paper waste
duate students. UM-DAE CEBS for plastic recycling in - 3

under-gra

collaboration with BISLERI

Kitchen waste will be Plastic will be re-cycled
turned into compost Segregation of waste at source

Cleaning of CEBS premises

ORIS:
ORIS, annual art festival of the Centre, was organized between 8 and 10t March
2019. The students of the Centre exhibited their paintings on canvas and paper.

Dhwani:

The annual Musical Concert - Dhwani - was organized on 19t March 2019. The
event was managed entirely by the Music Club of students who sang classical and semi
classical songs.
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INTERNAL AUDIT REPORT

The Director

University of Mumbai-Department of Atomic Energy (UM-DAE)
Centre for Excellence in Basic Sciences

Kalina Campus,

Mumbai-400 098

We have audited the attached Balance sheet of UM-DAE-CBS as at 315 March, 2019 and
also the Income & Expenditure Account for the year ended on that date annexed thereto.
This Financial statement is the responsibility of the Management our responsibility is to
express an opinion on these financial statements based on our Audit.

We conducted our Audit in accordance with auditing standards generally accepted in
India. Those standards require that we plan and perform the audit to obtain reasonable
assurance about weather the financial statements are free of material misstatements. An
audit includes examining, on a test basis, evidence supporting the amounts and disclosure
in the financial statements. An audit also includes assessing the accounting principles
used and significant estimates made by management, as well as evaluating the overall
financial statement presentation. We believe that our audit provides reasonable basis for
our opinion.

During the course of our normal Audit procedure we have made the following
observation which needs to be brought to the attention of the management of the
Organisation:-

1. Fixed deposits are created out of excess funds remained in the hands of
department. Following s the list of FD created during the year:

SI No FD Number FD Opening Date | Amount Maturity Date
1 BOB-06720300034288 17.10.2018 171856.00 17.04.2019
2 BOB-06720300043159 17.12.2018 5465675.00 16.06.2019
3 BOB-06720300038665 12.01.2019 6056335.00 12.07.2019
4 | BOB-06720300043161 14.03.2019 5453912.00 12.06.2019

2. The accounts are maintained on cash basis except audit fees.

3. Itis observed during the audit that expenditure in Income & Expenditure Account
is substantially increased as compared to previous year.

Shree Shivaji Mandir, Opp. Plaza Theatre, N.C. Kelkar Road, Dadar (W), Mumbai - 400 028

ffice No. 17, 2nd Floor, ‘
g @ info@pawarkirtane.com www.pawarkirtane.com

@ +91 92241 52770/ 99690 69000
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4. Depreciation is charged as per the rates mentioned under the Income Tax Act.

Our suggestions regarding audit are as follows:

1. We also suggest conducting monthly/quarterly review of accounts to ensure more
effective internal control and to avoid delay in submission of accounts.

Pawar Kirtane and Associates

Chajrpe:i/\%umants

Dattt N
Partner NN
Firm Registration Number: 140899W
Membership Number: 125808

Place: Mumbai
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