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(3rd=r 2019 - 9T 2020)
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AT FLAT gl A | FadT= H T (80) HHhT Taed, U &Y Uxg (115) e ¥ Iree
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A - 1
E LRI EARIRIEI R
1.1. 995 - T freearmdht s smorfes shafasm, sta sifadt six

HCEATHS ST, TqaraEs A i s« fasw

TI-T T AT TATA AT SATTH ST T AT | ST AT TqC IL ATITHIAFIA 0l
LT 3T 1 S qag 6 gTI-A7T AL 929 H, 3T T & Fgardq & fore &t
FTLHRT & ST H 30 TSl Fl ATHA FLd gl TSIl FT Th TG S ThHE T,
LIS IS 9, AT, Aedg o o< afga afa e @t # siaiea 9 & % F:iid
& foro 8, AT SgamaTHT ST FIA-tiehid ORI & ATEAT | ITATH fHfhce 1T 77 =T
fareT &t wg=T 2 e e uE av # awg i yqE e afatateat e d s @

1.1.1. Stfa= & sroFiorFTd it G=T AT w7

(i) AT FeRT TaTEArseRe (VCACP) TUST &t 37 Refieqe™ §3=4T aothe / Hiehe I
AT S- AT 2aT3ll 3T [[er¥e & 6 (Fuad) & o v g9riad areqshiid arse &l

FTAT g, Torad 29 747 § 7 VCAcP TS & aghharefie atgs & =7 § e frar s
T 2l

(i) TXA-AT 3 - T soAteh WfeAriertess Tiafafaat & qara-arey AT uTstiet o B 1 -
2 #it fafore Erarfadfotes Tiafafe 7 Aaras g, S 97 T AT-2refl TS & e
T FETAT 2
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(i) STeHTAAT SHETET § ATSFATho & gIeghiia® ®iT & 9 Twred UF &ured

TATTSHT &l AT FT 6 (o7 hAT STTaT & S el fSired & & § 9379 a9 29 ar
T Bl

(iiil) FAFSITRT T TEHHATHE STHFT ST AT IT(ATATE F Hieed & LT IT G RITaH

oRlT it FIFRITINE aTEfe T ST 3= RIATCHHATAT o ST T¢ T &l T2 8| TIFH
AT BT ATgeh & & H g ANAITST THE FLd gl

(iv) =@ STeed 91T @ & o0 Agcaqul qiees-Nee ad =9qdl & Uh a¥, Trefoas
AT AT o ATET-G § FRITIRT BeeAT o6 HTaL [OITOe-TET S23ae| FT Hgcd [«@Tar T7 8l

1.1.2. AI-AL 3T 2799 F7 w9

(i) ATEEH-TohF % ATRAT F ATI-HTT AUAU HLAATA § T-fAfed Tevaerd & o s qa<
(http://hdrnas.saha.ac.in/Tools/NUPARM) fa=fra faam = g

(ii) I SITARTET T STTRT ek RNA T gieThel HEAATAl 3 HISTORT o oI U qa<
(http://hdrnas.saha.ac.in/Tools/RNAHelix) fa=wfera & = g

(iii) STUAT § AT-FATZT e T2 &1 UF 2216 (http://hdrnas.saha.ac.in/rnabpdb) =TaT
AT Bl
1.1.3. qvr sfig fas=

(i) ATEErRifeeaT & ATEAAT T TAE IX "HIEerAed" (ATgLl ATeelaiiredd ol o

Ted) # TEr F7 AT U AAAT griagretad w1 o & wriua we & forg "Yfegar-arzer-
" wT § FgT 1T 2

(ii) STATSHT TAT | ATSHI-AUAT 3T A AE-HITST ALTAT il JIHHT FT TLIAT AT ST

2T g SIS AT [ed Atfeaeht (TAuwan) i sofa # Agaagt st - aftass six fz £ 22t
FT TATTAT FTA AT T GAN ATZHA (T2 T Aeqa 7 ST 72T 21

(iii) AT & & IAFAT % FHIOT FIAHTIATTAT (DCM) FT AT F& ATAT FeSATAT - T
ATT o ATl T T AT el #hf ST &l AT gl

(iv) TiUSHTe® WereT (ZMYNDS 3 TCF19) FHeT: &9 3T THhd HH¥ & IIITd HATaq
e et & &7 § J&q1tad 8l
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(V) Ku % FESATIIRO &F GRET - TIAHia ATSHET a9 § UF SIUAT A Teid &l &g
[ERISIECAR]

(Vi) THS ] SRS Thet 1% STee AoTiash e # STuau & it 73e A (F97 §
fareT) aRa sifeqr o TamEfas afearet &t aam i a7 & @i § 90 s o
ST T o TorT w7 T ATl Bl

(Vi) FATT=AT 3 IR0 T ITINT FLd gU, [0l aATHTHL HT UF Jqe faepterg & srar
& ST I o AHAT H7 STANT Fileh TL-TEHE T[= 31T TLHE & ol S [FTAT o6 A1 AL HL qhalT
2l

1.1.4. Ggfog she R

afes Safesw il afde Fwtag %‘I Ta % EIBSIER] \_Tﬁ—°|'|'u\'[3ﬁ H E:cﬁ;gggnrg;zgve
AT TOMET FT OFd 8, UTF o AferF qaiaeoiia qEmatas o6

B B> G
Tggd F T9hd 5, AAA-HHd aiieh & St Haer TR F7 96 & J{ >
S qTieheR A<t  TIATRAT 3 T 21 F07E ST 9ET | 19 &7 U §, ;}f
T AT TUET S ATSH AT [ead § FH|

1.1.5. TS AT i AT wrenffr

—_

(i) ST REART ST IT= & Hafad qeat & argaed # 9 924 & S0¢ qeRgvh UEe
ATHEA A [gid g

(i) = AF-ARET F7 FwE BT ST g,
S @At o=t #§ f@eE sfiT weEsEEd
FOT UEEE ST Hewefew WO,
zrofeafes AT i TWE Sl F
Ffrc, i didaw TEwtes god &1
fwTor e 2

(iii) WA Haad & THIA ST Tt 6 T 6 AHAT BT ST T [T A THA, THd
AT MTATATERT T 2= HHT (FET0er) | #= Tohe grar g < BDL to 0.90£0.26 Bq L1,
T il Tl ATeT AATATATT T TIAT &, ST Teeq U FILT ST T 719 &
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(iv) < T o YA § SATETE o doil o Sl FAATHT (HOREA & (70 T A AR eS-oqcd
IS IoTet THT Toheed &7 |gfua forar s om)

1.2. 9E - S AR GHT] AITah, I St IHTL AT o7 wifah,
qIHTY] WHAHT i wrsar wifasht

Group-B # SqHETT & Bal 7 FAET & TH ATTH FT SIHA &l oF Al Had AT 3T A

AT § W] AT 9T, Miq UoeTse aaae TR, g8 UAs gada? U qiiead
RS, ey TS, & et Rl REee | S9-3=d Sartemarst § 6 g
AT SAALPIT @F hal I TIRT 0 97 2 81 29 & | =er uF 91 § afatafeat 9%
T STAT 4T 2

1.2.1. FicH THIAHT AT AT ST

ST 3fi¥ U9 &9 % &= 87Rb AT H A EUTEH &9 & U areaferar (PREIT) & a1r
AT TSI T AT TITEHISIAT HT TETH o (o7 ATeqT | I[-Hleid TEETT I G&+ &
orT = 971 2 |7 99 W FT FAeqae AT AT 8| e SWAge, 9Ty Fw| Ag Fa@rdT

PREIT T0#2H sfiftasher AITHT ST o o1 ITTRT FohAT ST TohaT g FATTF Scae 1F FEre

HISIor9E T & 3T S/ N AT afers g

T

.._9.%9 ¥

ND  GL

(a)

BO2

Rb vapour cell with
heating jacket + p - metal Shield

-0-&—»&1

PBS2
H\'-’l"! a

L2

ol
DFBL — —
{795 nm) ﬂmi*
Hwey P8BS

Telescope

Fig. External Cavity Diode Laser setup

Aeed T ST 1T &A1 F T SASET ST TET AT {Caaher TATAT % FITSAT F ST
AT LA AFe AU FAFRaa Fd o7 s@ae fHaar g Sir gaenia & 6 fTor i
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TRATT TET % TG Faaaeiie gl =0 TANTAT § Uah UAT ITRT (ST6H Sitad TR &
orT e SO a9+ st &war fAwtad i 72 2

Perturbed Angular T¥sFrERTdT 3fi¥ Positron Annihilation T0a2iehdY deaeti T ITTRT
HLAATHS FL0N, HeaqTeqs <0l 3T AT St IreiRrs annft s& & Seweiersn
TTRERT, AR 3T AATHES | 9207 IHadl sl o= # forg a7 Srar g1 Hi6Co23 #
T FHHL o ATTHIT BUHUTETH hl aqaT TLHT 919 § I8 6T T g agash e fEeat
SRt ® H{<h HTAT G191 il U TH@ UHRIAT 6l 9891 =l 15 5, PeH sEE gem Y
Gfethrer wiafafest & ST 2|

1.2.2. AEH-ATHTIRG TTHTY] HITaht

qIET TP ST SAqUP @i qragrat &1 ST
T @LE AT ILATI] AIahl  (SA-\ T M.
TAFEIERIAT 3T U 7eqae) § Theargas® du+T
TiATAtedt Ff ST T g0 & 3 39 dhal 9 98 &
STIRTE & TTH SATHET T AT F 72 &

(i) 9Be & TTH-JIeT 17, 3fi¥ VECC, FIAHtar #

FAT-3TT ATHRTToTh STSHISTT o 3T S{Tae T TeqA= AT 73T g

(i) SECP, UGC-DAE-CSR, W%%W%-WWW‘?VECC H 12 FHiFqed-
T gU FAET fReFedi X 3 LaBr3 (Ce) fReaexi & I<F UH 3IF I&qqT ATl TTHI-Tohe0r
TUFEIE T FLOM T FATIAT &f T g, 3T VECCI| |, AT & TAT AN | oI T HT T8
eI TTHT TOT FTT §, ST 11 e T80T =1 | IF HhoT ¥ A1<F FT el gl

(iii) HarE F T UFHAT § 14UD BARC-TIFR T2 FT ITTRT Fileh ML ST-AALEH FoTTaAl

U HAAT ATAT T FEAT T ST T T gl TIFR 92 ECR SATITRA FH ST AT cd<F I FH
TSl IEATY] G el Feqa9 oy 0§ (TAud aed &7 ITTRT FT AR 1T
FegIT I FealT); IUAC, 75 faoelt (Feamifad sreat & ATt ST Te7or )| 7 FHoll ca<eh
Fiargr # raT AT g9, SINP 92 FRENA &1 YRTcH® &9 & {797 37 2 37 Here
T ITANT ek AT TRt 197 2

(iv) FF FSAT TARAT & 29 Icasid 9% R steqad, qifeieid UfHes S|Tht
(), Fferaror g s ffer geer gearaa F fore ageaget 947 Sirar 81 92 f9e 9w
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A Higed TET 150, 132Sn FSIT TIFT & Hged Ul [STTHTT ST o ATT-TT TEehl HHA
THATAATAT T AETAT FLA o 10 6T TS Bl

(v) STt 3T AT & Fa ¢ Y H o ATSHET & gt &7 &7 372799 ISOLDE, CERN 3T
LeAfed =eiq Fe=e gianhare 9% Bar @ g St GSI, SHAT # FRS-LAND ®esrT &7

SYANT T eI ohaT 73T 8

1.2.3. TeV TASI &het IX wifat:

1.2.3.1. T (T AT ST HIATEST TAM): THAEUAYT T & gAY JF SfohT &9 &
AT, weEE @ 3999 & o e 81 LHC (32 88 &ramseY) & RUN-NI &t

AAITFRATAT T THAT FlA 6 (17, IF dleesl ST 2nd T T &9 & (A8 AT
T T 7T 2020 T G 63T AT i TRAATIE S G2 AT T47]

1.2.3.2. 77 - |l T w=Sio: T SoRTeeda< &7 ITIRT Fh gl seeiae § & U
Attt f=Fgwor 8: (1) NsNN = 8.16 TeV ® WI-dreT et & SUE &1 IcITa i G-HF;
() NsNN = mod. ¢ < &t & d1-J1eT zg2l & 912 (R TH) FT AT SeeT F71F; (3) insNN
= 5.02 VV 77 Pb-Pb =21 # Jpsi ¥ T d1e sia¥ wie-aeer s

1.2.3.3. HIUHUH (FFFE TAT Ho|Ize) TN THASUAG-HUHTE THg F TATFHT o6 T
Il % 3 HOATE AR T U (0 T0 et 27 <27 & 135 fb-1 F7 ITINT F3d g0
e & dumuw it Fguer § qgaqt aeeE o 81 F&dT geeeT dafy & I,
T o ST HATAT § Agca ol TR [T, 831 FATHIe oM, TAFSIA-hIed T84T,
ST ¢ & AT 3T [AHTH, FLA AT Feld(HIeL AT & Ig T70F I & (oI TG99 &l
TN T - || TS TS ot SieradT & THE &= | ST Hed 3T UFer STAHAT il GIe &l T2
g, 57 F|iT gs &7 71T # Ieqaqa Far g, S sitaw At At gedr 7 T a|e et
SaaTaEd| I - || R y=eim qeree: a7 85 SefiHier (HCAL) F sferisha & Jaig
RILAE AR

1.2.3.4. FX7 -2 IFA TAQTATEAT qYg § aT¥ar AT @1 g (T) g | T e
faraoor, (@) ol ol Feld &2 ¥ g9 & o yeqrEd ua 1 e G & ggeie @ v
srege, (H1) Huaua Fi7 FeqaT G F3 F A7dr AW, FH q1E, T aE F g3f Alh
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HEAA ¥ed S A10H - K » Tad 1 9 4 Fid, S TEEd ST & o0 S ergsT aifeday
EIREEALI

CERN # F&9aa HGCal =% Fi¥ & o0 #13g g7 FohU T eMaz-aMae & Teqa" § TAagid
A foee fReaex Al &1 UF A@ed® 92 gial gl 6 39 "ied & (o Teersy Hhie
TAFSI T TS ol Taeell &7 F AT FT T TgAT Hier T T ZITE 64T 73T 2

CMS Phase-2 Simulation 14 TeV, 200 PU
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— L1 Signal

---- Offfline Signal
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=]

e
= £
=]
T

l L1 Background
=}

M

El5 51 52 53 54 65 58 57 58
M, [GeV)

= L1 § qaif=a Bs 39T =1 HGCal % TorT WiereTsT WeT Toraeiaee

1.2.4. 999 €T q AT FA A GG Y "qeAT: TRAT ITTHE T =TT 9 gEar §

FTAATT HA AT &1 Al = (A9 qgifas qied 7 ITAN weah af Ts, Sad asgqa
FADIT & F Al T DI ATTHA HLAT ATHHA g

1.2.5. fafaor R sk S9% AT &1 sigaeT i R

THIST [oeeq H TAThd o T Tgei ofeT Reaey, TeiT fReaey, Aeal-Ted 19 Rt
ST ATSHI-HI-AMITT Bl & ATA-A7 22T ATegor fAeen & fawm a¥ faqeres, [eior

3T T ITH Tea3|

3g 9TRF TASS! ST 9T TTATE FT ITANT Fileh Uk DIel-gateeh Tl Fl gHelhe ATATT
T G & ST ST SHIOT o (o7 fEeiTes foRaT /7 2

1.2.6. T ¥ {-F weAr F7 sreqyq+

it gl 7 -qeey e e it Fuaxar Fouant @ e #ea & g,
Refafaftes wmoaT # AW @var, 9% TFET, qanT 89 § Iqn-AgE # iaed,
SfHeed TUTet! H ATO-qeaaRTad it 7| AT So1< 7 T F7 37893 e & (¢ MaPLE
(TS TATSAT SIHIY TFUHT) i gaa7 9% AR (DLX) ST § Jraies
Tiatartaat £t ST @ 2
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1.3. 99g - 91 :fagia ok sgyie fasm™
1.3.1. T UTiEHe TR siik Fienist

1.3.1.1. ST # S 9 THAHS

quT giee ofae fReaey & 979 =T #ex TEae a9 UaquiHe & o0 Hicsred ST i
Gt AT T 75 g1 SINP & § faswfad &ie Tq 9w ffedex &t ffuwar & queize 9&t
& TATST & T80T & T § JH T 3T =qei= JARa T0ET &X 6 o1 q0eqor 63T =0 81 7
AT WIMPs &1 ST+ % o0 CoHoFs gurizes forfae fReex (SLD) (b.p. —26.3°C) Fit

TeraaefterdT ¥ ToET B aHTe=aTHE dudr & o £ S @ e,

1.3.1.2. g ST T X @ @A

(i) TS TR EIT TTHT-X 6 & T8 SAT S0 o BT i Il

TTHT-X %e (GRBs) Sfera ot erfperTet Sg[ie ¥ faehie 8 ST Arhier § =W fQ@rs < g,
T a9 U a2 & 9 § 3% 92 9/ 9 A0 6 9q9 T g2 ARTERe § <1t A &
oo T TR0 ATAT ST g e, Hireh (AT TeH €h e TTHT SHSHT 5eAsid) gEa i
ZTT IaT TR AT &, Tgetl a1 9d7 FAdT § 1o I [Fhe BIeM &l cXagMares (Srsat) Sl
T Tgad &, ST 1o 9T THTI 6l TAAT H T G AT T8 Soriard gl T =7 7, sfifteswa
ATl F AT 7 fSferas ywre-ad % GRB 190114C #it g1 it 919 & AT &1l I8
T STE q2ANT g7 foraT 17 ¢ o SINP it wfie 2

(i) THET- 1| | i ST A7 fSEwon: 8w & 9=1a1 Fad & 91 e Jed qied 9T g9riad
qTYTU)

29 BT af | GIS(l TS Uah SATRTLRET ST T U TIeqe] el 9ared (DM) @it & forw v sraet
STHIEATE g, il 39T § Fermi-LAT ST & JTH ITHT-X 2T o AT a9l &7 fogwor 63T g1 =9
STRTIEATT o €1 & Tuc-ll &t 799 7% U& aga wasie er-far stfaid (2.2 &) &
AT =T 2

o N o
(iii) SITEALT *LZIF &I TEd:

GWA170817 & aTSHLT Heahi 3T TH a9 &l (= il T, ™rad o a2 497 90+ & 91

T foqT R T a1 9 A5iTa® Aieed & 5T & THIHRIO T STINT ThAT IT=3T AT 75T
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[T ATIHTT FHIHLO T ITART Fileh [GATLTL FEHT i SATT T T AT TRIT 197 M)
SATE AFd 9T FURT HHET 7429 a1 9 9T HET (1.1 - 1.6 §1X =39 #) Bear ~ 13
TRHT T T 9T o ST ) [EATRUIT ST s\ g9, BreaT, FaT iy 3T Fsi gud

FIATT T TEAT F AT UL IRHT ITTHTT FT TATT ST o FAT-HT THIFO & forw
et T o1 s [Afera ety wfs sfas o o

1.3.1.3. ET% #T, T TASH X AfAeeeer a=q (GW) < dgifas e

ST e & & | 70 Gidl &7 90T o€ T47 8, S TGS & 27% FT T4 F:i3dT g, g e
% oI ToF Ua (et Fhid-3aY & a1 A Tgof el FC0 6 HHA F [ THaT g, ]

o AT 9% AT AT 8, ST SAFS R TS oI A2 IFaehld | ST gl TAT AT 3T FHAS T

FAT| Tg AT TZITT AT SITaT § T T8 T8aT Seer F0r SFA AT SAISeey HiT Icoid
T AHAT &, [oT8h AAATT T ATAST % FA Sfieecy Feqedi T IaT AT ST ThaT gl
SASATA TTeh UASH & TG, ST FG[S & AT 68% FT TST Fd 5, AT B ST Hed AT ST
TASH & 1o GATEAT T2Laer i T ST T ATAT 81 T SSLHAT o TATH * GTI-AT ST {2
foaee o, 21 T grese @red I=A fUe ¥ S9 Jg[iT F 9gd Ugd ari & Jsarerd

T3 AT STAT AT, TOMET 3T ST AT T AT 2

Huedl ST Hed o7 9T hehfe a7 e Iifws sg[ie & a9 ar S har o, dfaw
ITITE o & H IeAT il [EEdqTE & T0HET &6l SATAT 8 A 7 TAT o IrAAT bl Tral Hofl | (-
g TNl AIeAT Hehdl i SATEAT LAl YTUT | T /AT AT g1 I sferhied IceCube

fEeae g =T &1

1.3.1.4. =gfer vt o

i) T AT Faw Aied &1 FHr IHa" & Sferd s3e fFuwar s areadt g ed ¥ gF

2 AT THeR (S H &l THATT o T § FohaT 147 2

ii) =IeAT AiSe 9T qHETAT o (707 3T &7 Uah 97 HAT Giaddl & 91 T8 q1e A TAE,

TH A TF Asrgd AEeIareit g & IROmHT SIS % |97 J99E9ql & AT T 6
HTLT [TTHTT AT TEE il HATAAT SHAT - TEHAH ATLHSATT 0T K07 il SATFLTHaAT
ST g1 T T % LT 1o Bl SIqUTT 6 (o7 AT Helsh HAT § T g7 14T 2l

i) =TT TAAT 0T FIRT T STANT T § FI ~AeAT hl JUTEAT ol ST o [T /AT STar
2l
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1.3.2. Rgia

1.3.2.1. Fr Hifah Te:

T[S § Tl TaTe AT THia oo T UF e g1 g9 qgetl I fe@mr § & geawme siiv ofay
AT TS AT & = JI-FATAd TSt (9507 T et qree aqrant TiST sg[ie |
ST HeX IATEd il iaeT &\ FT gFdT g, ST ToRar & Fo1 9% 9% F3ar g1 9o

TELHIA Al ATHA Al AE@eTH AT, Tis-39 o (70 IULH, TH AT qFed-ord HBIHIT &

THTT | IS I ATl Ueh HA G STod gl SeiFed | S[ai qoigd qraHT_ daaeiear

TRTET & S[BaATAt AN o IO Y 2T o AT IATa o o7 ™FE gl

¥T gAThene ooft oft steari &t T T @ 8, AT ST I g1 ATl T [AQTTaqTel &
TARTTCHSE TLT0T ToRAT ST FohaT 8| g8 U Sfast 9=Tdl SIS I-qaeiadtes 1asr (10)
TS 0T THZTAT o [SEdTY T STeqA= FohAT 8, ST i dIeaAT & B0 7 Strear g et o1
fafere Fw=Tar a9z & o Yidag BT &4, 39 UF T &7 Hegadi ST qaars] & a1 7
FATNT o - TATAAT THE & A = e & = F:d 81 g7 97d 3 o uae (10) St
= 9% 9T FTd g0, IS A THH0T STaST GHEIAT % g [evd arE & Tt &
Fad qat 2 fasedl & 919 #9093

A I T aHAT AATH ToqT (T & ST TAT=HT T2 TqAT (F) TS a9 T H Sa]-The <
=79 JE (T) T T STET o ICATEA & JLTAT & (o0 IHRE gl ae-Hg i g + g -> A
+ A ¥ 92 99 9 QCD F %9 # faferwor g, oftw = % forw At w9, sraed+ fAgia
1 7g TATeT & Rrgia & ot it STt @ S a2 oS ek oA =T # ey o o Fvh
T B AT & T FHT F0F FAT gl TSN IRET qRomE FE R e EE *
ATAAITHE STa<h AT % AIET gMT [Q@MET TIT g1 FH TRUMH TATHEHT I BI[ Thed?
7 SE T SATST & IcaTed F Haterd Teqdqe & oIy ITHie Ageaqul g2l § § UF JaH
FA Bl

1.3.2.2. R

10-3TATHY Lifshitz FHT&M Lif4(2)XS1XS5 T HHT 9% UF B AT & AN SAATT
TeaTdt %1 TOMET %00 T2 gl T TE-2T2H a8 THI T2 T SH ST 6f A d <d 3l

FEaEeet AdS_3 sarfafa & adger satfafa & @ &1 7 oft, S e & § s g

AT FATraTaT FT "@afaq FT & qrI-A7d (FieH) gravitational T TR F THEA
TaYsE (Ao T HAITed Fd H agd 47 Ah{ud a7 2|
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STIATIHE Hal il Teh ST o 91 2 ST FHHA hiee ST H @IS T>T 9T, 91 5F 77 A
H TAGAT T Feh S|t [2UT T

1.3.2.3. aiforfir At

H A aFd Nadd Ragd Aqiedl & uieHics TATAN aTe giHeed & a1 BC_N &< &%
A h AR 9T = & el § [I@TE 3 a1l Soft &l 6 (e TAT Ted o7 AeqqT Fed
S| TR THARUH (T LSTH-H9T) TgIE & a161 -12 TR F g v 3o sttt
ATt T2 8 SH e & ®Iiad1 &l d=4<h Sq1H & & H Fgl S1aT g, S oid § 4o |
T a7 arett a9t I Tq it A4 Tq9 S AIAETT a1 1 BC_N Tfershae B9 = #ir
EEJRY

1.3.2.4. aRfAT qroam, w9 iR T &= § QCD:

AT-H T AT ATAT SHTE] il U AAH T SR wedl g (6 U agd a9gq Aaaieias
FAT & ITA AT &, SEehl T AT AUFEMEHT ST TATAET Sof1 o6 2hild & 907
TEad AT BT T g 3T T Tga asit & = AT g1 FIHIST THISTAATHFT T AT FLA
& forT e 9 Fafond FEEST 91eaH & o SUgh dgias ST fasfd T 371 38 2|

1.3.2.5. 7Ty Rgia:

TEATHRUT T FedAT GW170817 & g 9¢ sarid faFfa & e 0 Is7 & 9

FHHLOT KT THAT G&H AT T AqFAaSTT ST | A6 Teh o 912 63T S[1ar gl g 90T 147
g T AT ITSTelt & dHfgarg T seaEesed #iE 9% SUgh &9 § I+ [T TANTHT

ST o AT FATAT ATTHRAH I T AT ST F THIEHIT H[ JTdd w2ar g it GW170817
ST T % AT UF qgq ol Aqeudl Taiad Hdr gl

TSI BT 6 hald & T T AT TTAT ATTHE ! ASHISIh @At | (7 q&AT
N = 20 3T 28 F AT ATILTATATGr ATET-8F IS & (AT 0T T ITTRT Fah AT T

2| e Artes § i Rrae Mearsre atfee & fFa8d 2512 97 F ATTANT F arEasE
TS BT STt & TSTEH 281 /2 TST &l STEIT halF HHT &l ST o ATAT Bl

1.3.2.6. ST ATa=IT TOrTett:

Hic FTAT ATt FT ITANT Fleh Fiew oF Aled ab-initio FT TTHT F7 F o 9=
FAe FAtet ATHE FOT TANGEH & (@GR TH T8 F FAA TANLEH FT HATT TaterdT
ST &1 & 2 "o & forg o7 w3 o, S 3 WOt aared &= & 91 IHAT g1 g9 99
T STAEATA T & B Aol TEITT QAT T (HLE0T Fd 8 AT oeeq § el THARL0T
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THT T Tohel <l ol ATSATUHFY 6 TALHS 4T FieH Hegedl | e T Gl il AN FLeA 6
forw e "fhe =1 fAwtor fFaT @ am

1.3.2.7. 9&%F Te SEATHTE, AT X Fiew AT TH TgUeia
IS AT § Shi=AT

TH UH UHIeF AT TSR & dgd grHi=H GaArsl & o8 ®F & O Tt 6l qeidh
FIEH Tt T TETAT FLd gl TAT &A1Y &l SHTCAT ATLLE & Teaaad o AHSTIATHE

AT | 92 THTT 9T TIETT S 7 el a1 =9 T97 §, SAATE UraTdT 3T HewT foraqeor &7

I Teh JAT U RIT FFeT o I |4 gid gl gd I8 AT @ g & #7 av dfea
T2 ey e & o0 # 9\ % 918 o 99T a6 960 €9 T FLdT gl d9a SarHy

fReas T 7 oTTTRer 2 7ol A FETF TOTH U g &9 § QUi STH T gE@er & o
AT IHS HAZTL T Hohel Bl

1.3.2.8. Aiaegfefadt s wifeas da<ira aReeamr

20 faaTa € & 7% noncommutative ATHOE The T AdSs TIHTEH | UH 99 faererorar
Tl FHAT FIEHEH THAT o6 AT TAT TRl gl I IF ol I Il g, ST wldh TH 9
fafere g1 T noncommutative 55 FT ITART FXd g, TH TAT g (% HIE Tg UHaad § TF
T BTZ &4 Il i SATHIT AT & ST ocieh gIef ARTSTAATIHAT o THT HIIAT &l TG
FLAT gl BH FAS Tg UHa= il Urerdl 3T FTI-HTHTT | shl TUHET FHLd g < aaqTd 8
THT TIECTEH & F(0 &7 F T 67T ST FhaT g AAFEIEed g AT UF gooh Thea &l STeH
AT &, ST A9 Jg[ie ag[ie f@AaW & forg yrefies g1 ahar g

1.3.2.9. STt e o wrgae st

T AGATHRT TR IO ST TH STAT I TG TGT TUITAT o6 Tk SRl aeof (Fa &
Fftta 8, afvra 81 e-srafares STt SEaarall T qu Fed & (o0 SArieaa = &7 agmEr S

AT &, gl Ueh Uhel (oA &= i qrarearoft T STt 2l
1.4. 99z - : gufaq gt wfah, saer Aifadt sk wifas [{sm
1.4.1. gufaq garef sfqht

Tgitas gataa qard G § e F e w7 GeT BHd #2007 Tt § &3 s
agHEdl & TTAeTe T T TATT Tg 8, ST He-9RIT TATH TR0, FUiaheSHed, THAET SHler,
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AFI-HT ST qqAT qFh T ATATAR| Y 6 [T TF ¥ agd Tged ol Aqaed ke Sifa®
TUTTerT o forT sraes & |7 nonequilibrium fEreew g1

TqAAT G T ATATARI H FHAL F ATTHIT FLHUACSH F T@eT & 9qT AT 737 § &6

T § H9Tad TIINT gl SATHATSHALT TATT T HATCH ST &l HTHN FH T adT &,

AR TEAH FIHATCH: ZioFed aTaHT H deil | Jlg il g, SIf o FAL F qrOHE

FLTHATESH T FHT-FH TR § =79 FFar Srar 2

Fiaq FOT 6T TLEIL haT 3 T sreqafeera Turterdt |, Fe-9 eqr=ias<or (MBL) sfgdia
ATHTT IO T 3T o ST g TorTehT ITANT FIeH aTT eo9 H AT ST 9hdT gl T8 @ 1r g
o THfUe F7 A& T F e AT fHeed § AT wggd BT ST a9war g e aga
TANTTCHS HEed gl U HEiids AN =g 3T Ig ATTHTH qILheded Y& Fdd & a1 6 a1
ST % fa9T gear ¥ dgdag 8T Tee § AR queheiaeiadl F7 Ugard e &l
TEITT Bl

AFT-FHOTT T Fag I Taa-Tof=T T9qme 3T 7qg TRarefierdT 9% steaae fReael, 997 3fi¥ Fax
ST H HHTET YA & gl gdg oaa & T & Ffas fod Semwem, soiq, R,
THTATE ¥ TRl HIed F AT FHI-9067 GahiT Adeea=a¥ & [Zeaf g it & yariae
T o o fammaT o )| REeRE ™ o fFrgwr & are, a9r-won § e i g9 & aia
T & U Fwra = Hicded fa@m ST 3l

AqHT TOTerdt § a9 §qad | q9Teh aed heed & forw #1fEfae a9 &7 i
zorrar g T AT kT T g1 UHT arRal & A w7 Awar Aren-feremeeT, wr
fagd oY I ITHLIN & A H FT TR 6 AIAN & 77 & Tl gl IAT-
TG A FBreett &7 Ft T & AUee AST % 97 UF 947 a9 qrdel 9207 TG0 Fweel
& foru femmaT = 81 ferawar =7 fRBreett & crumpling &7 fF fovre &6 wedt 81 i fRreett o
T 2T TN |, ATT Th RIS T2roedt o 3T, T U qLF ATHIT o9d, 39 AeEcIariorat
T TLIEATT T Tohdl B

AT, FUSTHATE T97d (MCE) 7 TITaX0 % TAHA ol aaqd gaend Tefia" T o

T HATIAT AT ST T T8 G TefiaT TRl & o7 U SATerTs=® [adhed &
FILOT QTTLHAT T TST &ATH ATRIU (hAT g1 TeATTsheedTeT Pro.sxLaxSro2MnOs (x=0.2)
A | FHL & JIIAT T THHT 3T FUSHEH 6l Flag TETAE Ta1d THAET G ST
#T T ofT| The et Smo.5Ca0.25510.25Mn0Oz (SCSMO) FH# & FaahT F<07 AE

FT [AHTT MEC T SYIRT % TohaT 147 g1 Tie e Lao 4Pro.sBaosMnOs (LPBMO)
H A ST a=t arvet offaad orfh 3T 98 &79aT a@l s gl 291 MEC % Te99 & d7eqq
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T AUTEH AT AT AAT-H01 H SHRTL-TAT HOTLAT /T IdqT AT g1 7T T ofF Figdl &
o U FFhr ATt % G TR ST & G T GATEAT B T FA & o
MEC can &7 UF HaaaefTer ST o &9 H ITANT 63T 74T Bl

FACCL-TATH 15T & AT 2 I-HqAT TS AT I¥ Uah (oeqq Seqq= qaenid &=
FEAE & ATEAH § A-7-Fee (ZFC) § Faeha Tgfq I919 % A19-897 Fiee-Fee (FC)
ATt T Hag S T@+ U< AT 37 g AT | SFF-8 ~J2i9 [EAaad STeqd= | gaahig &9
H HET FACITATH 5T & AATAT U TTHE & & HHT TR TeHh 207 hi Iqreefa
FT 9AqT FAAT &1 ProNio.osSiz.os T THL-H0M % Faehid dgaae &l Iqefd & H07 799 &

ST & w6 stfars MECin &7 a199T & Tafsta Fe & forg fammam 1 21 (Gd1xYx)2NiSis
(x = 0.25, 0.5, 0.75) & FaHIT 3T HUSTHATH IO IL AT FASE TS a1 TATT T
TqT F@ar g & T A aSi ¥ A B ST @ 8 e aRuHEeasT ga@enid 8 I
FHTE HHAT AT gl AT dl U ST g@dr, AL, a2 Rirs (R = Gd, Th, Ho) &
TgEUT T % Hg-3TTedcd &l q90Tdl & ferromagnetically i€ fFT 70 AuBes (C15b) 3fiT
frrafefed =7 & AuCu3- YT e gyl Ifaare# a, B, estimated FT AT AT
TIT g | RTsAL: (R = Gd, Y; T = Pd, Pt) Fai § 5T %=1 W0 &7 ITIN F:d gU,
S ATAT TAFEIAL 0 &1 ATATHIAT &l TEAT &, ST F18 6 AT H AT HF i Aqaedrd
& SATEAT T FHhaT &

st At S e e S e 3 R 3 e TR e B 3 e s ar B s
TF AT Fahed Hl qqTT @ &, [oTTH OIS § TATEd AquanT gid gl Hl-ee =T Fidresd i
ZNnO FAT-FATAT IT3ITT & UM T AT SATH TAT AT T HeTEAAT ATAT FLIHATEH FHITeT Dl Taardt

g, ST 3reft fiEY F Ram-smenfa gt stenfd [Fuw] Fv gers s9T a6dt 21 g yate G g 5 adr
g= Crlz =T CrClz e freee a2at & = 00 § TRade & FI0r 919 § gl & 977 F7 &7 o |
Jawcd | FHT % qT I 7-%27 T et g1 27 RCrTiOs (R = Dy and Ho) &t = 9
&1 Rafa 1 gw=ra €, ST 9 &5 97§ F2 Y=IET FeATe F VAT FLAT g1 GHT AG-ATT [U-geAT

Co2TiGe # HThT =20 HFAT & JET HEcd Ul HeATal FT eI (647 g ST Heed § uF &+l T 5
FTHUTER AT T GATHT FAT g

e Fiewd gt (FQH) uer = &t wre e sitmvers & o s &2 & =9 & dgifds =1 9
Srore AT 19T oM g, FQH a@a /e &t #7 gqa @t qubit &1 tgams #37 F &0 g2 arar

ff| ZA9 9T THRFEUA TS HIZH F qqaAdT @drs ® 917 800 Qm F =T H wafda fHar g1 g7 A9r-
fRarzal it ST e 37 Fiae &l I F & (70 3G &
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T FTE &1 Tk A3 21 g, Sad F#7¢ F I 97 Sohe Iidgd [@auard gt gl g adqgt
U qE S H HILO UF A0S AqL0F §; TROTHEEET, THRT START FIATHT Taal ITHLT | 75!

3T ST 9aT 81 g9 ATRA-STaTRT gIEfee STHUl U FTH & 7E 8, el STITh HITeH® qTHIT T
FIATHFAT TTH T STUIAT| T T AR AT & ATHA ITHIA [SAT38 TRAATAH HTHT AT T
for T €

1.4.2. sa« AfAH iR Ffe s

U LT oy e foreer are uas g ardr oo .
ST BT & T ST B A ¥ ver e wr e Ak
ATEFReT (TAYY) F ST-87Y T H qdqg 9¥ AR USi
TAdt o fAToT % forw BT Strar €)1 e | et uady
& |1 FAL U |l TG A TATRIT TAAT T TAAT § HZea T
THEA gl H IqTAT g1 MATHT A BT veieaae
TAYT & S AR "gie " & UH T E &d 6 &9 § A 67
Tohd g St Bt sty % oo et § vedee gty F
T s afa o= T 8

-G FIE-aTg® A9 THaTell 7 Teq99 Uh a8 §
IRAT ASTATTH IT-HAAIL FicH SIe-MITT RIElSedel : -

d E! LN I et
(e ) & A 8, S vEuew A A | 3 4
. a- IS . y —~. o o i F1 44’
Savde ATgd AN T FAT-S(E AT ST 6 S w—y e
AT TTAETLT T Tohe FAT gl THUHUS Fasl ag & 91, R T

T AT TAEAT TR GROE  EEah-meeE Tl
IS eFeT T qoAT H A7 AT 997 IS AT 1 THH AT,

Distance

g ATIHIT T TolFES AT ATl o HHA o HIL0T STk FLE F G o TROTHEAET 3F
foahTe wIEeeFeladt 2Idt § oii¥ FHY F qTIHT il RIS & ITH SHEL gId gl

A-ATeT el FHET (TAATUH) TR 6 dga< T, [T & & s SH-UaT qH T
(AMTAEUU), 7 TR A-3TeTa 0% oTq AF1ee qH e aed (HIURsATE) § ITH A5l g
Frer A= ST i H9r F°r agr T3 81 Raee # aqge & o &t @@ g
(TATRSAT 2, A 2 i o 2 3 5) &l sfiadio amadt # fHaar arer srmss &
TRl TaheoT i SHITET aTaaTT it T &7 AT a3 Fohar a7 8
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TEie T HLAATHT Aqge: Nuaud qqell {thed |
aTefie #T A § 97 afeed WA B wT F I Lo
garfaa oA & fow wgat 1 wE g« O O O edoodmn]

o N . hg(t'}"; DMSO i
HISHTERTUT, '\{"H‘I-% QIAdRAT, Dl % %
b
i

TAFIERAT 3T e dare &g & o ©F A

ST & AT AT § P 5% AUHTAN F A ey e o
PEDOT: PSS feq ® T2a® §3=T g (ST T 3gaw faea aasar waq & ™ Je+mag
& F JEA FHAT TAT g1 THH AATaT, 600 MV F IA-Aihe qleest & a1 11% Fit Afawas
fasTelT FYTAC0T AT, TH a8 & I AT 8 & o7 o0 gihe Faar g9a> 30 mA /
cm2 3T 59.4 FT AL FHTLH TTH graT gl

1.4.3. ST AT @ SRE F e ¥ Rrg gf¥eT (FRENA)

1.4.3.1 SINP ¥ FRENA @&

FRENA @3 & HHI9M 6T a1 HVEE, f1aveed, 3MV & f=#iar, HC + Tandetron wefie
& TSI GIT 4% il T gl SfHaa areest (1) & MV 9% o g1 1 9drervr o
ofT, U &= o2 =1 5 7 {2 797 T

FTa (C3 +) 3T e (H +) % STHT &7 I 367 3T § ST I1 J18at | ST 67qn
fATaT T TR FrEial & SIET g @ YA & o 9HT] S(1 (AamaE are
AMATHAT % ATHTL AR & Fq &t AT & forw e wifqed, |y & [t g s

et e wfua g o €)

1.4.3.2. FRENA 9T & TIRTLTAT

FRENA T &3 SR &1 hamefier a9mam 797 81 S=Aremar § ¥41€ &l 3.0 T O9d 3
TAFCI ST ATSHHT TUTAT S FTAT HITHT Higd U S9-217 TIe Hle gATHA 2l

. Thermal =i £47 arodiseor sraw e, ToqeT Firex ey
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1.4.4. SITGIET A1 fas waRrer=T (JUSL)

1.4.4.1. JUSL ¥ =i oA &7 SIqAT:

LA TTrTee ITARATe | Ic0e <I2i| gaAd-SHedT @iol AN § T FiT U T &0d
T ST gl T8 AAmET, AT FgM § LI, MRFH A7 Iufeata =ggid & qredw o
(STHT, TH) TTawRaTel 3T fAEee 7 ITIaT Fedl gl =ArgHT =Igi= (KfRargfaar & wre
3T =) FT Thha TaTg 0.1 Ha T (1 STAT o6 T FTATT AT 797 47 (1.8 £ 0.2) x

105 cm-2 sec'! THHET FT ITANT FXd U AT TROMHT il TAAT AT AT % &7 6l STt &
JHA I TaTg T Tge [T 0]

1.4.4.2. JUSL ¥ 9T 9T

TETerahie HIel AeetaTaY 8 S 7 Wltes Rad(cdTed o Joh UF Jledd Hi[eHH-L e HT
AT et U § AT Tgere U Fieaa-T T3 Taed i /17 & o SINP # &3 =7
gl FHIEAFH-L T FT ATIT 555 Hiex &t Tg1s 97 U 7609 ReFed FFex 1.7 uad 104 &7
ATATT AT &

1.4.4.3. UCIL ¥ qeafdr gfawr

JFRTT TTITAT T BISAT FHeAFT AT STTRT Fileh Adg HIATAT o AT deash AT 74T g
TH 0T I=AT o 7 STIRT Fkeh godf (i sammerar, TEsmsua § SIET 47 g ey

HAITeh! TANTITAT § TS FAFeH i IAsdar & q1, T8 g8 SINP, FHieehrar & qRETa
TNTATAT § TR sht AT e § T2 4747 2

1.4.4.4. JUSL ¥ =T feT @ior T9IT: e ik uqiffuee sawife fAwew
1 fasm

qIgiee foitae fReFex i SINP-Laboratory ¥ T f&ram T g1 Reae & eafv= §87 &
forT i Jorreft faefard 7 T2 81 ATSHIEhIT Sl TaTa YOIt T qHT F4 & oy ffesFex
HIAY & Tga® 59 w0 SINP Fraemer & 3 W f¥ex 1 3T F3e @1 T g1 TFIeha<-
STUFY TUTSAT T ASHIHT o TANT & fAwfaa oA 717 g 3 eatas da7 & i arag &
forw afteqor foRam s 81 quedies forfae fRedew F ary = #2x sTaiae 9+ UauiHe &
forw sfersrem TeaaHeR ST sARfedad Fagere 3T 74T 81 9 geqwT arer WIMPs &7
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AT T & o0, fReaex T M=t §HT 9% §=1terd AT ST ATfe v stet ey ImaT B
& T Faaaefr g1 ST 2

.a.' R -

. JUSL & s s=

faferer gt o e g AT 2T ST geid YA ehdl & 9T FA 3T SINP
TATITAT & Fehall o GT TAAT oA o (70 JUSL | guelge givere fRede &1 aireror o
AT 2

1.4.5. $89-2 TR, RRCAT # SINP sfiwarg (BL-13)

=9 -2 et fafeor gy, sreemtud, 38 # SINP StwarsT o7 g=raq o ffafva
STANT H g1 ATHay, THHT STIRT ThedAt &t THT ST @9 A & g 97, Afae
HTT TS H AL A, AAEEFaT qTeAT Thed| AT Aoa [l dd &l [Hfedd Fd & oy T T/ g

. e wie-Ehe T 71T . TIHTET F THA O T A1 T

AT 39T § st F A1 qqe {hew el (THUS), 37 X AW Toee uee
TR &7 Fhfedqs Teal gTar MidT, F¥0 q=RrevHT 3T Y0 UF-C AeTd ATSaRThAr 37
HTSHIERIAT, THF- % & § FOEH o°T Noae? & 9 § ATIH JAIAN 9Td 81 T AL, TATSHT
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AT STadd TARH K 98 T gl A (HeHl & U HT TedTHha Hwnhe Gl ¥ 39
RStegem i Ig diaar arel TaE-3 S| g0 | & A sar g1 Cr / Ti segr-aast
JgILA Thedl o fafere wag-¥ qeraad Tiarsd & = § feamar =@ 8

1

7”, Measurement wavelength: 0.121 nm A aEnm 1 k4 Measurement wavelength: 0.121 nm s =5 0nm
01k | d=3.4nm oL ——Best fit
= 001} 3
E) 3 001f
= )
= 1E-3 | ©
§ x 1E3 ¢
o 1E4¢ [0}
vt =
< 5 1E-4[
S 1E5¢ s
[T} o
2 1E6f 4 1B
(7] (7]
1E-7 | 1E-6 |
1E-8 | 1E-7 |
1E-9 . . . . . . . .
[} 1 2 3 4 5 6 7 8 9 1E-80

4 1,
q, (hm’)

T gt @ / frerd feew fredt § S R B (7w fhew-rerd & wefem) o sy o it (e & w9fim)
Rt &) atam: e B Fer ¥ R o s wiRe: B e frer & R e s
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TEATT - 2
ATTAF TR ST GETET TATT (SIRD): 7&qT+, TeqTa+ i< farear

SINP 3 F=rfee g=T 3fT Fare I (SIRD) &7 o 14 f&d«w, 2018 &1 §eme #if %
THUEHT, THTH, AT 600 THT TIAETETT HT Tehishd e Sl SO | FRIT 9T 271 GIHT AT497
T\ TEEle (HBNI), Has, SINP a=ei= ®rawdl § "ated, Esm Jrawr aRasHT &
Teter |t watateat, SINP #if Fg {9 Jeard, I Uqud |18l [Wed, sl =98 &
srferpter wiatate=t uw DAE & &t W21 / SINP / HRD wist#e & CARE-IIl Fgl 91T g 3T

T HEATT o -ATSTAT AT aoTe 1 TH AT % arard SIRD gIT it T2 fafafet it gt
fAeferfaa &

2.1. TI-UH. TqHT, TEIeueaT :i9 2019 - 2020

fru=.21. SINP #71 #rws f-fu=<t & U € a9 & 919 % giam gl 9 a+ o Post-
M.Sc. (PMSc) FgT SITaT g1 ITeI#H e F 0% gIdTl g 3T dI9 HHEeL & JIeqH § qdm

o T8 HHEEL (ETEq-TaEaY), TaT (FHaI-35e) 3T TET dHEel (Ae-9dme)| T8 3T

AL HHEE H, BT (ST TTSaA FTH F3d gl 6L qHEe §, T G & 090 & dad,

el o Staede &1 ¥ "atea fAua (Ffem™a:) 9% 9RASET &7 18 AT Sar 81 8=
AT T ST FHAT GIT Ted T 60 70 [AHTT FT a0 Fd g0 Tk T e Toqd

FLAT g1 T |, BT TH G §F | AT TE&IT HAT g 3T SHHT T HT gl

T 2019-20 #, FReferfera st #r i sren-srent arere, dgifas wifashr, s s

AT ST Wifaeht A= o dgd WUHUHEHT ITSTHT F FTH FHl AN T2 6 o7 wTIHT § o
ERIR R

dgifas wifasht
(RIEERERIE 4. Hifo 3
2. §EIT ATEAT 5. &7 He A
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3. THF HI. e T 6. THA T
TR e

1. SAFATT AGHS 11. /=T AT

2. STHT AT 12. gaq T1

3. srfAfvaar HHHT 13. @+ ATaT

4. ZAT AZHT HSA 14, gAA 7

5. HIET TTA 15. FAT LA

6. I FHL a9 16. THTs TH=T

7. &= ATeET 17. Ao FHIX

8. T A 18. THTFAT FILEHT

9. AT Festt 19. FUT T

10. HHT HeA 20. HIX ATE@E
Sewtfadt fasma

1. FETH TEATH 6. AATeAT o

2. HIHATT A 7. WA qEe

3. TATIAr AT 8. T et

4, 7T I 9. AAITHT =TUTA

5. ZATTT Tt 10. fA=ris &
dgifas Afaht e

& 1. get faumet § sfard gt arsese (srrea - faEe 2019)
(i) Fiew AT, ST = o7

. Ll anN o o o L N cC
(ii) FrTTeTshr a<reh; o1, fahre wifa =Jshacdi

(iiil) FFLAAA T AT TLIeh; Fodas TeTT IT
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(iv) Fhfeass aT&=R| 1; QFT 1; it T

&t 2. fadta RuTt & awfeus qresw (St - e 2020) (== fFf oft i & ariea w5

a9 §)
(i) FO=ATET T Feiq Harel & e Arfanr

terersh: ST, SfEEH F=IareaT™

(ii) =T i’

STRreAh: 9. SiE< |TUTA ST THTer 72

(iii) |THTT "Tvear

STRreTh: 9T, FHT AT 3T S[e<: T, JrET Fhadi
(iv) ‘Fiew e = I

TTrEF: o7 o a $3

T3. yRErsmT / aefterr v (fad fawr): -

EIE I IE| T TS ot THAEAF HT ATH
LT =T fergia +ifa somfert # Entanglement Dynamics | T T TH. TAT
T Fied AT TH1T
T AT oz HEHEe THTLE ¥ 0T F for Far g=f: vk | o 97T §yg
Hfer aetar
afe= Bt gt FIEATATSI ST AT afeged ST, sfer =
=i & i TF qHT & § e S F F T2 ST, ST AT T
SERILER fergra Fermionic o= Rz ¥ a1 Fermionic &7 | . ZATHT awst
fraia
T AL R | R €T FHIHLO HT qAEET e Y. for T AT

o faare & srfefRes w1 wrsree
T T (q0T FHiSe) TTSTHH hl TR =hl TS -

of e -1: Fied AT T Theht & T8
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(TFerersF: SIT. FHTL TH. TAT)

ofrder -2: Sirfaam sfafa

(wforerer: W, TR =)

RIRTIUE R RE IR E

& 11 sy R § sffard g arsTE (s - A9 2019)
(i) Fiew FifeY; sfaa = .

(ii) Tfedr fEfamt; faswm wifa sswadt .

(iiil) FFILAAA AT AHTEHT HASH (ST, AT TATITEATT, T, HLIT FLHT, 3. arefie 3,
. FIAAT AHRT)

(iv) STHTRIE Tahe e ST ATEETH AT (AT, TEATT 219)

&t 2. o IR § ST yrsaHH (SWa - st 2020)

(i) 39T Hataq 9ard Jitael (ACMP) (F5%, Tagd, ...): T, §TH aesii

(i) T=aTE FeRgew areg / aqEred / ThRre i 9% U Sehad (TURUH): ST.aesid
SIS, IT| FcTagd, =F. eeasaqatd i a1 gammeam

(iii) I RS- | (ANP-1) 9% U=aT| &I 1. IUTET &7 (5. o srare, o,
AT AS(HETY, ATSHET & JT. SUTHT &)

(iv) TEATO] T TRAT 92 T a5 (ANP-2): ST =ea a9
(V) BTE TSI ThiSTe 9% U=aig #E (AHEP): Hcehl wgT=1d
(vi) C ++ 3T ROOT (ACC ++) 9% T=aTH &l T, FAIT TLHT

(vii) TESTATIEHheT AT 3T HRQTaTgeh: ITehT Ieq <l AT TAT A o [&FTd (TATH): .
ST AETATSIT, . HTAT ST T 1. Tl TeHare

(viii) FTew sAifeeag T u=aid w4 (AQO): . Toha & (T T FIH)
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(ix) ST TUFTERTIT / AT FaFerentdl (ACLS) U U=aTH &lE: I, HIg &. gl (T8 &7

)

T3. g / gefeT R (9= 39wR)

A T A THTT TfrfrerT o — | ERECERIEIC]
O LRI TASI TE BIET FEaFaT =f. e g
CRLERUEE AT HTwIH T 2 S ¥ o e 1 fw | TR A
AfeoToad FT TLAAT

SAfeaaT T ERIL 100Ru & T 0+ FRarfir 7 =irer & ST AT TETEATT

qag ATeT ERILI fASTer i de i Regetae #1 e | . e ag

HH HEe TITT FiteH fie TAFZIERAT T TG TaH Tgq ST, Hig %, grerT

A YA AT et fr-gTea TRt #7 Fgifaw ST, Hig %, grerT
RES S

AT FSt AT FEILd AT FT qTfET FAE . T T

AT AGHI TR s el -1 Y. T T

ST FTTE AT A AT 3T ATed HEE qTEA- | . T 2T

9T AT STIT TSl GTT B ¥ TS RISTHT FFerehrdr | 5. Fo07 FH1R
T YA FTh AT FheAt Hi T A, HA
EREAIRERCEE Rl IR e

T TATT | St gemE e TR (LEEM) ST o AT
TJUITEAT T STTRT HTh Tdq@! 3T Aeei AT AT
frewt it TrsFErehrfus S

AT AT BRI AT ST S T T e g ST, ZATIINT T[T

FAT FEwE "o ST Mrk 421 77 2009 FT FetaforeT afimm, | 7. T aer
fafargar ofiw geday deaa

LRSI T feaw v . =& ASHRTC

T T T AT o1 & e sraee % forg us aw . AT HLHAT
TISTHTT F&T & AT UE 1
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FrEd A TART e fRreew i Tiaefierar #T semam FXA F | . O . qE e
foro ageey T IEhdT

fawer gaTe LRI FH FroTT TLHT T ATt TiarfoRamedt 3 | S, |rer 2
fore quedies aver aew | Rew A
RERREIEI2RE]

ESAEAEEL TR Heo AATEcFAL 6 TAFd TSl Ad =t fFeae Tt
TSR (S50ATH)

SR G AT frerfe 26l HEOT F wHSAT ST ST 7

SEREIREAERICRICOEL

& 1. B TR | afHad afs F i (3T - 799, 2019)

OEERSIREEREFAL

(i) wrfae e fa= &

(iiil) FT=ATEF ST HFEALAAA At

(iv) ST TARTLATAT ¥ ATH

& 2. @ R
1. e Igfa (FfRar)

2. IA T F AHTS qTSTHH (TAF Tg & & et 2 & = & forg - @ <ft s )

T 39T SF WHAHT gh1® (OPT1)

(i) TR e uTal

(i) FTHTHITERT S AT TFHST

T [anN o
(iiil) TOFETERTTA T

(iv) SRS Tt
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A FrArst 7 faww (OPT2)

O EUREIRET

(il) TR

(iiii) AT 7 wfosfer

(iv) SeTHTAT et
U KIEEIREEIR]

sy shafasme # f. fBww (OPT3)
(i) AT AT 3T ATAT TS o GAATHS Arqeierar

(ii) T AT AT 3T FIfae &1 o=

(iii) 3T FRFRaT: s feae grosmr

(iv) AFTETIHES

A

&t 3. et / aeher v (@ed Rard): -

BT T ATH THATT afvarsET i THaeAH T ATH

THT I FAF-ATTAH | FIA-FeA 1Tt FEe? erafae e ofiw | an. sarefie garrear
e e

HIHATT 7 SF-AITAF | LncRNASs ¥ #Teas & =qordismved 1 | 9. Farefie garmemr
[EIRRRE]

RECEIREEl SAF-A1A | FET A G (HUAUE) AEFS Y. Farefie qETaTeT
RT=zateT AT st w9 s g
& e

Ao et SI-ATT | Fere Frforrett ¥ afeqer & Atypical <. FHRIT Ha
ERIEEE

FTETAT ZEATH Sa-1fa | Thiafes froau a8 geewa wrde =, wapet ot e
FTeT gifers stFere o oame § efier
EIEEAEEIREIE ]
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S REE] SA-A0 | S 3ai=e e e ooy 3T SR CIEERIIE]

Sl A HLAAT Tl THATI

HATCHT =TT EERCIIEET Exosomaltetraspanin smemfa <T. geTe FTfe

ATATTRISTReT TL-3Ad 8 a FE< T IdT
T

[REIEE RG] SF-ATfAF | Fergrearee T ged e (ShedT) # =, Argeft e
AT e ae STAATHHT Y Ao
arefore F fafaem # sFaue St e

T ST=-A1T9% | G quadruplex ¥ STee W% =xf3erF wftrg | 31 TR o A
Aptamers #T ferfereta i faepot erar
T I TTH HLATI

AT AT StF-wtfas | araee gwaer § fAued F foro ufamafes | =t sfewram
qiyeT 3 HTeaH 9 AT TATI=T
FTAFHT T ATEIT FLAT

dgifs NRE, TRE ARE i S ARE R F gt ¥ Ry sraas e
RE= AeETArS 9 J=97; FUFST ¥4, TaUqug
2.2. FTCHRTE I ST EATAH THATSIAT (UGA) FTIHH

IO AT F FIAT Al gHI THL (25) AT (1T (20) FIAHT | THA AT TAT 3T A {1
qEEAT 7w ure B
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2.3 .R_OT TN

2.3.1 EARFENs, U dqEIPHT &Y 9 Yetaa fhew futar F g9 a5ris aree

AR FAFH & ged & &7 7 3 Ja1s, 2019 & SINP H" T e A T Toioras "
I Ueh AT (ATl

2.3.2. SINP 7 ugfeareft, ®reehmar (25-29 Fdaw, 2019) § ¥ A A Saa9de

FISSU FIT AN 7 F TP @A JeeHT a8 7ar 2019 # [ aed = ®rdsd |
AT ferm

2.3.3. 20 BT A< forerent 9 1 7EE<, 2019 FT FIHET Ficlol, TTH & ZHTL TEATT FT G
o)

2.3.4. SINP & fasmr & yres & & a9ne # @Ae sieed= 1y (7967 4-famax

30, 2019) =T AT AT 17 Frr Er=medt (FaT) & e 935 g + fFse gtaar
FTAFHH o dgd AT o
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) @ B
AN PRATIBHA OUTREACH PROGRAMME _§
lised by : Saha Institute of Nuclear Physies’ ¥
round, Kolkata « ovember " r
sgel: KEND vmt.iian“s’am L‘.'lllzfl

2.3.5. SINP 7 KultaliMilon Tirtha Society #t < & Kultali, P. O - Narayantala, P. S. &
Block - Basanti, Dist. - faror 24 3T

2.3.6. 25 FrAT 3T forerant 7 =9 el fEeate=me, 799 (10-13 S9a<, 2020) ¥ g
TET T 21T foham)

2.3.7. 75 TTF 3T {AAF| ATATHAT FHicsT, TILHRAT, AEE 7 16 AAa<r, 2020 FT gAY
TEAT 7 T =T

2.3.8. TATY AGHTT TATALU(T Hehe & I H ANEHRAT GE 6 (o0 HEATT HIAT FHTARA &
dgd 21 SAadt 2020 FT T HLT 9T FrHATAT SINP T SIS ORI 197 91 s |
AT 180 BTAT AT TAAHT T AT For=m)
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2.3.9. "HAATE AT THILE AT HAT" &7 AT ARV qTeh, TATAZHT T, FieAaTar §
T T o (23-26 SHEET, 2020)

2.3.10. &7 24 TWET F AATGAT, TEAT § "13 FTHILAT Icqd” SITra AT 3T A7 (23
SHE-FE 1, 2020).

2.3.11. gy O fRaw 28 weadr, 2020 &7 He«TEer
Fifeead, SINP, HTee && FF99 H HATIT AT TH AG9L
X faST wiee S v Staariar § @At 500 ST i
50 farersht 7 W feram|
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2.4. FTAT % T 9999 7397

(i) Fremam=ht wifors v Ay & @7 2018-19 , FAAFHTIha & T HIFH &7 7 Tee- M.Sc
H 99S TR [IERTE & TFATHT 3T 747

(ii) AT & =57 2018-19 H FAATHAT HITeT®h & AT TIH €T H FAATFLIHT Hl a4
g TR 8 qEATA T mm)

(iii) FegaT=T difersd & qiant § g7 2018-19 § AR & a1 G &7 § TIee-
UH.TEET § U, 9T, 975 JHRAd (TR | ETHa 63T 37 2l

(iv) gaascqieha &1 difdel § 7 2018-19 § FeFaT=l Aol & a1 §I<6 &7 o Tee-

o

UH.UHHT T, I, 97 HHIT TERTE 8 qEATHa 03T 147 2

(V) 99T =9 & Post-M.Sc # Ha4F Wedd FT &R &A1 747 gl 9 2018-19
TR qTed |

(vi) =1, TA<IT =T &7 a9 2019 & T SINP F qag e [TEne & FFA1T AT 34T,
S st fro= 1. "goreet e oraare, T it Tdg F T, ST e e TR aH e
T SATAT T Traefierar” 9% 1 63T § 7 aaa™ § @A G BT, Sees gRad |
TTEe-Sieee i *Td 7 2|

2.5. fo=. . f STy

(i) =¥, TOITe(t aS(HaT [, <aTefiT qEaredTa] Sesg e T 3T HeHg & A9 AR 9 UH
LTI FTHTIAT, FTLT 3T TOMH| FerhT g ta=mea, 93, 2019.

(i) ST, T=gATHT B9 [, AHT TH] FET F URHEE dsehT &l [fFE F4 § T4-
Ui e e ZIHTUE -19 T THaHTI Feshar eeataare™, 7, 2019.

(iii) =T, ST T [T, TSI Fohad (] TIITEA it AT Tratarer: f=ferear & srorfas
ScAfxy| GIHT ATAT TR eI {as| q9a%, 2019.

(iv) Y. T FS{T [T, IATacT 9] T Ferdd i 20s ST Teqa=i ¥ UF Afgd T
LMWPTP T foheeer S3=TI ZIHT ATAT AL |1, Jas, Saast, 2020.
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(v) =T, ST HATAT [T, ATGHT 1] STIATTHE HIHTeT THITEUL 3T FFT A% Zriheer
FT-FFFe¥ Sp110, T TAT HIEE AlH-1GFlT TEA| FeAshar ferataamed, wast, 2020.

(vi) TF. TLT FSTATEATT [ST. AT s(1] ATRLAAET | STOAT FTAfia-Aaeqaql| gt ATar
U HEAM, {as, Feadd, 2020.

(vii) =F. I THgT [JT. SaT JUTA]| THEIdT H1 TATE: ledT AT Aied, gET ATAT o9

TEISIE ¥ UF AU Te79| G, srFzav, 2019.

(viii) ST, TATEHAT [T, TH.UH. FTFehT| TAATSAL STAATHF ATF T[AL UL ATA[eh TTeh
hiegd, FIHT ATAT 99 sHieel §as, JaTs, 2019.

(ix) =T, sTfae aesl [q1. S\a $F] AT TaTal & q12 @A / FURET & 92| FIHT ATAT
TP FEI, {ag, e, 2019.

(x) =t. FfFF =% T [T, 9F <] TEAT] Eeiead | FEE Jraag 9 § IR Fedr &
ST 3T ST AT FIHT ATAT TS qeA1, qas, fagaw, 2019.

(xi) =T TF*T 72T [T, AL TEHIT T A1, goAar aesii] LHC, R ATAT F99e SIS,
Has, 1%, 2019 # datas = 13 TeV 9¥ CMS 22T & 19 f=-Z7 Icared & forw @rsi|

(xii) =T. e fHg [ e &, arre & 9 goaet gamrea] S T a6
HLAATG| ZIT ATHT TEIT &1, Has, wal, 2020.

(xiii) =T, SF9r FeS(T [T, TATh ASHRT] FAST & THSET A EhIT & o0 T &l i
STQTTohT TUTTEAT o ARt | a8 Ig Fo1 ATHT-10207 sl @IST | ZIHT AT ST G971, Has,
ST, 2019.
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Feq - 3
gfaard
3.1. FYEL AFAT FY wo@ Tfafateat

HEATH &7 a19€ deas ford 2007 H =1 AT T o1, 2019 # sty fham 47 9m 9¢ Jeas

H 20G 9%A g, ST [ ST&d & e 92 A1 & 999 Hid 6 (o7 JiHa gear § 106
Fefaeiadl I i Har gl T oY sifaw f&Hget & o greaa wreare [/ gfAwEe g2
Hesrde) UTM) fees, 3 99T 98 o0 Si%eady AT 6l SNTg dedh § @1 3T AT 39

TEETAL il Sl LeAT T&ELAl Y a2 GHI 9§19 & CISAG (Fee< 3T =T qLem
AATgHE T9g(, DAE & FRefeiiagd fRermHaen T eaT T@T S[rar g

TH GT | JATHS ST 6l T&dl o o0 &7 3g euras wregre) vadie(freed 8): i)
RISC sremia areqaar forad 800 GFLOPs # am¥ # dgifae foray y=ew

(ii) Intel x86 sfehes=T 9T aTead HPC F¥ex 1 TFLOPs & AT1X U dgifae foraw yagei+

g1 2019 # 37 T ATl e 10G Texameiae & A7 15 FEH ATAT U 797 TAGHT [Feed
EIGSERIRIPIRI

SINP FadTse 9T 9T it aad122) GIGW) *F fenfagen & are fawfaa i 1 off siiw
TE ATeh T T 1Y orat THTE) STQC), GOl T FHIUE I 74T 21

AT I UL TT2T TTATSAT Al T S-S q@ & ATAaT 6 HIEAH & qTeqias G0 § A
ST # TS TohAT SITAT gl FHAT 9 SS9 HER0ll & a1< § f=ar e foET srot

Sufearfa gfatet #1 3@ g gl

Yol % o U qrder HEm & Yorawy / urtaria gee & foro s tRa Rt wam ar
F STIAT ATTE Y9I ofTe 37T a7 51 ForT Haefl ATfed | il 3L F 3@ Tahl

T % AT o7 Agcaqul Aiedd AlFead SaaTHe eI, g Adsrde Heed (Tauauy),
FAT T, T FAT AL U o, AT (o THET Feed, 97 @ed & (o s oex
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FHATRAT T e 1,61,991.00 1,61,991.00
SIS 1,27,942.00 2,37,946.00
5,16,823.00 6,26,003.00
T Ud ey 9w ¥ R g -1,50,64,899.96 -1,36,84,638.96
THT & forw T
F erERT -13,33,604.00 | -1,63,98,503.96 -13,80,261.00 | -1,50,64,899.96
TATT U
FRrw & =T 2,10,44,220.96 1,96,62,557.96
46,45,717.00 45,97,658.00
T 51,62,540.00 52,23,661.00
ATgHT: 4 RT3l I
[ |
ATGHL: 5 AT 0 ST I
[ |
ATYAT: 6 GXiera wiee Iyara
||
ALYHL: 7 AN JATY, SR AT 2019-20 2018-19
[ |
T, IAUTH AT

1| == WY eI & s e
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AT g e 2,45,490.16 7,33,200.00
HUHAEAT- FIF ATE 8,80,005.18 8,80,005.18
e s a9 2,34,822.00 2,34,822.00
e -G T TR 54,221.00 54,221.00
Contd.
AT 7 =T ITATC AT AT (ST 2019-20 2018-19
AT TS = 2,52,910.00 72,910.00
HruEerE - oA 26,202.00 6,202.00
Hrogsmgame-arafradr #HFC 13,334.00
S TTATE ST AT FH T 20,000.00 20,000.00
fNugargaT-aeag sqgﬁrpﬁ 20,000.00
HUHATS AT FLGTHT TEATH 13,334.00
e aT-gra e gt 40,000.00
Hromergar-F.gfar | 1,01,729.00 1,01,729.00
HTHAEAL-FTATTE T 74,522.00 74,522.00
oS an-Aoee 347 54,738.00 54,738.00
TS Y- FefiraT AT 38,679.00 38,679.00
Hroweram- v o T 1,41,222.00 1,41,222.00
HITHATENT- IS 9 25,210.00 25,210.00
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A A HHAT WA 236250.00 2,36,250.00
HUHATS - FGATAT & 48,243.00 48,243.00
H TS AT T 35,245.00 35,245.00
HroFearE - T e 32,105.00 32,105.00
HroaemEAre- aref At 53,489.00 53,489.00
oS- TreTer aesit 1,98,227.00 1,98,227.00
HTaASAT-TTA T I 77,645.00 77,645.00
HTHAEAL-TH GATT ATTHE 1,01,570.00 1,01,570.00
HTHAE AL g At 1,15,299.00 1,15,299.00
IR EATE AT-TTATAS A 1,53,558.00 1,53,558.00
FTHATE AT - T TEATH 20,000.00 7,720.00
HITHATE A-H 7 T[T 62,998.00 62,998.00
TS - AT Aioa® 22,701.00 22,701.00
HUHATSAC-HodT Hed 31,293.00 31,293.00
HroaarSam-satiET T 4,52,044.22 4,52,044.22
AT T Tl 7,974.00 7,974.00
HTUH TS - FAATHT =TT 49,175.00 49,175.00
HUATSAT-TaTaT ATSAT 26,261.00 20,000.00
Hrogsrssme-foamTs T 46,570.00 46,570.00
Hromarsar- T T e 32,986.00

HOEAE AT T AT 1,03,132.00 1,03,132.00
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HTHAE AT FLL 2,01,795.00 2,01,795.00
HTAASA-HITH HILETH 11,366.00
Hroaarsar- fifa gee 66.00 66.00
Hrogarsare-aifem ¥ 10,437.00
HITHATE M- <IT Fowac 69,608.00 69,608.00
S TTATS AT = 20,000.00
AT - T ST 1,33,805.00 1,33,805.00
HraASA-TET AT 13,334.00
A AT ¥ 13,334.00
AT AT T T 20,000.00
oS- R 13,334.00
HTHATS AT - IS .3, T 61,485.00 61,485.00
ST AT T @I 20,000.00 2,896.00
SroaarSare- frae Fae 13,334.00
TS AT 79 FAE H2q 3,11,017.00 2,35,873.00
AR e 94,918.00 1,49,665.00
ST AT Feastia ATET 6,73,623.00
S At T = 2,10,957.00 32,507.00
-2 AT 1,95,447.00 5,74,520.00
SRR =T 23,57,892.00
SR FaorT qETTET 677.00 677.00
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I 7 T AT A T (SIT) 2019-20 2018-19
S T T 1,00,58,231.10 2,42,14,914.00
- A aTET WeraT - 3 70,576.00 70,576.00
S reriorT =1 38,439.00
Sy Freeft srat 12,51,875.00 5,00,000.00
S T 62,184.00 1,41,910.00
S Frar Fiee 1,09,493.00 1,47,652.00
Sty 7T 17,36,393.00
- g9 AR 2,20,283.00
<TeTET- FhaT = 1,57,571.00
DBT-NBACD- =zt 2 7,00,000.00
DRDO- ZATe AT 22,74,751.62 15,90,295.00
DST- &ferny (si=am) 7,96,836.36 7,96,836.36
DST- &ifermy (afaefieram) 7,444 50 7,444 50
DST- &fer (argaieam) 6,83,526.79 6,83,526.79
DST- HENPP (ALICE) 55,46,484.87 1,59,46,980.95
HUES-HENPP-Hfrosue 7,54,682.54 9,33,765.54
STUHET- TEATA & 4,64,170.00
DST- INSPIRE- wg ¥ 7 1,758.00
DST-INSPIRE- g7 Bt 1,83,856.00 47,036.00
DST- J.C.Bose Fellowship-BKC 11,22,178.31 8,00,987.31
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DST- J.C.Bose Fellowship-MKS 15,34,406.30
DST- 3. e %efT (S wgr=m 8,36,786.00 7,85,820.00
DST- S &3 (7T FTHIT Hied) 4,84,002.00
DST- &&+ier a9 2,65,151.00
DST- SERB- et TR’ 14,32,209.00 37,18,000.00
SuHE-SERB-A.N.S| lyenger -2 59,083.00 6,61,510.00
DST- SERB- &1 5,54,061.00
DST- SERB- fas= #rsft 4,00,587.00 3,35,000.00
DST- SERB- =&y deer 41,725.00 1,30,700.00
DST- SERB- =faHT a9 14,628.30 4,28,351.30
DST- SERB- =faHT a1 (2) 9,10,612.40 14,89,000.00
DST- SERB- =faHT a1 (3) 56,50,982.00

DST- SERB- =faHT e 26.00
DST- SERB- af#aT =restt 3,85,834.00

DST- SERB- &qi®< 9gM=T 1,31,754.00 3,35,000.00
oA TS 2 0 4,29,001.17 8,40,194.36
HUEd- THSHAA- U T 6,72,668.70 11,10,516.00
DST- SERB- Jadunath De 1,77,997.00 1,03,835.00
DST- SERB- #Ifar& AT 3,04,430.00
DST- SERB- @&HT | 1,23,371.00
DST- SERB- faf&rer wsfadt 45,340.00 1,65,340.00

Page | 72




FoEE- TR - T e A 50,000.00
DST- SERB- srgsft srshacdt 3,10,891.00 15,53,220.00
DST- SERB- 9=[IT yHTE o 25,08,500.00
H- TSy frorT e 5,04,317.00 5,45,000.00
DST- SERB- TT&9amH 2,12,446.00
DST- SERB- T1a9T | fa=m 1,62,979.00
DST- SERB- &UTH &9 6,04,107.00 2,229.00
DST- SERB- &UTH 9T (2) 10,41,975.60 24,22,640.00
DST- SERB- &#T &= 1,10,460.00
DST- SERB- a1f# a7 2,36,298.00 3,35,000.00
FoEEY- TS AT st 48,665.00
DST- SERB- TH & HT 8,51,202.00 4,77,833.00
DST- SERB- f&fg =tert 9,441.00 3,71,479.00
DST- THE3MT- ALATHT FHERTT 5,69,716.00 3,35,000.00
DST- SERB- T&Iq Hige 73,041.00 81,017.00

ATYAT: 7 AT IFATY SR J1aem (S1) 2019-20 2018-19
AU THE AT SEATRe 39 4,77,061.00 7,57,117.00
- T - SHATAEST 6,66,969.00 6,66,969.00
IFCPAR- ¥ita® wgr=md 68,835.00
INSA- fererTraTer = 19,856.00 19,856.00
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SINP-Frmseft 51,773.00 51,773.00
. 1,444.00 1,444.00
S S 13,673.00 13,673.00
W‘ e ]I@T’ﬁ 14,769.00 14,769.00
ot - 5T 15,386.00 15,386.00
ol =T dea 96,158.00 96,158.00
WEATE GTET T LT3N o forT TehTere srearT 3,00,000.00 3,00,000.00
N - 14,49,599.00 14,49,599.00

5,52,13,989.82

7,57,91,521.81

b R G R RILY

T AT o {orT 7T 5,000.00
FATAT TT19r 53,09,063.00 50,40,401.00
AT AT S 83,19,517.00 48,18,657.00
e wt Rife 71,457.00 71,457.00
e o 61,06,971.00 78,703.00
alﬁr FT 64,707.00 74,255.00
S T 17,33,986.00 19,20,666.00
AT HoF Feeadar 30,50,620.00 30,09,520.00
q%qq;qgwa-;fﬁ 4,16,065.00 4,04,198.00
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THATS T wE-ste R 25,90,957.00 26,36,415.00
TTH oA T 2,78,835.50 3,01,096.10
2r3q fafeest e (5%) 72,834.00
AT ST (Fa) Tfa g1 7T 1,29,19,417.32 2,37,577.16
7 et orET & et 1,85,01,510.72 26,72,307.99
Aty AT T AT 4,97,22,107.35 18,62,26,356.17
et BT =1 8,143.00 8,143.00
sfroeruerarsue fifty R 26,640.00 29,340.00
Sfroeruerar e afvgT 2 8,925.00 90,290.00

T AT

2,55,40,892.10

2,79,85,910.90

Horet ST Aor 1,96,92,663.00 1,99,04,741.00
THATS U~ FEETdT ST9TaTH 53,520.00
i Foreer Feefi i 4,333.00
frosm-u / = Ao, Taersuady 24,820.00
Frrrareedt - wzaT o e 1,080.00
faferen ey (™) 3,52,440.00 3,52,440.00
7 T AT e F Fet A 8,13,654.00 7.29,210.00
7 T T e F Fet A 8,13,654.00 7.29,210.00
N — 13,05,231.00 11,60,615.00
A 85,15,100.00 67,48,096.00
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16,61,62,555.99 26,53,91,192.32
RIELCIG)

ﬁm’q&qﬁﬁ;ﬁ‘qwg‘m 48,14,376.00 57,21,498.00
gifee £ F oo g 20,000.00 20,000.00
sifsta St 3 forw e 27,07,38,689.00 27,35,62,141.00
FfoTa =t TAeherHe & forw araem= 19,45,36,683.00 19,40,70,411.00
Ffora Hor F for graem 4,37,95,39,920.00 3,95,67,97,747.00
4,84,96,49,668.00 4,43,01,71,797.00

T 5,07,10,26,213.81 4,77,13,54,511.13

Page | 76




aTfi- -
8 LI
AT =ATH kil A A
LIRS ekt / "= [CED Lkl ERl
AL T+ Ll R T % kil T AT RIRGESS kil ki
T Ay a5 g Eakl g ¥ F fom T Gkl okl
£ RIK L FA AR o # kil AT Fead [ AT
% w® ¥ w ¥ w® ¥ w® ¥ ® ¥ ® ¥ ® ¥ ® ¥ w
G
gafy
1 T g Nil 24,98,280.27 24,98,280.27 - 24,98,280.27
2 TART 10% 23,32,59,594.59 4,24,451.00 23,36,84,045.59 15,02,33,242.95 54,24,987.94 15,56,58,230.88 7,80,25,814.71
3 -9 5% 8,87,50,926.00 8,87,50,926.00 4,05,81,516.44 23,85,414.20 4,29,66,930.64 4,57,83,995.36
4 e g 5% | 24,67,171.00 24,67,171.00 14,03,101.99 53,203.41 14,56,305.40 10,10,865.60
5 fasreft =1 Teaterom 10% 7,18,91,538.65 16,22,919.00 21,523.00 | 7,34,92,934.65 3,22,16,534.77 25,38,741.00 15,444.00 3,47,39,831.78 3,87,53,102.87
g, wefeT o
6 T 15% | 3,58,68,46,976.27 | 5,46,40,544.16 5,990.00 | 3,64,14,81,530.43 | 2,20,20,24,621.84 | 14,17,82,192.77 2,34,38,06,814.61 | 1,29,76,74,715.82
7 T AT 15% 44,86,602.51 11,77,511.00 | 33,09,091.51 15,76,242.61 96,099.59 4,34,977.00 12,37,365.20 20,71,726.31
8 =T AT Raar 10% 3,79,86,321.91 12,63,029.00 3,92,49,350.91 1,72,81,661.09 15,05,255.60 1,87,86,916.69 2,04,62,434.22
9 FTATAT STFLT 15% 3,38,64,977.90 27,13,525.00 3,45,160.00 | 3,62,33,342.90 1,61,26,983.00 20,69,993.49 2,65,214.00 1,79,31,762.49 1,83,01,580.41
10 FET HETIF ITHLT 40% 43,15,68,521.85 1,50,26,574.00 3,18,030.00 | 44,62,77,065.85 38,20,63,283.84 98,45,069.49 3,15,044.00 39,15,93,309.33 5,46,83,756.52
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11 TR T T 15% 3,10,63,290.64 6,63,741.00 3,17,27,031.64 1,52,75,596.49 7,99,934.28 1,60,75,530.77 1,56,51,500.87
12 e e TR 15% 1,25,122.48 1,25,122.48 8,594.10 113.48 8,707.57 1,16,414.91
4,52,48,09,324.07 | 7,63,54,783.16 | 18,68,214.00 | 4,59,92,95,893.23 | 2,85,87,91,379.12 | 16,65,01,005.26 | 10,30,679.00 | 3,02,42,61,705.38 | 1,57,50,34,187.85
et ad 4,35,33,15,463.51 | 17,40,60,095.56 | 25,66,235.00 | 4,52,48,09,324.07 | 2,68,15,80,108.13 | 17,91,64,690.99 | 19,53,420.00 | 2,85,87,91,379.12 | 1,66,60,17,944.95
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T : 9 R4 | TSR AT A
FqgHt: 10 Fae- s=r

AT SHl *F AT T AT

ST -

Tt 757 TR e A

feedw e = s

Y Srate ST

FTgAT: 11 FIA FUlRY, o i st

T, I99T gqi

1T | ThE a9
=T GTAT T2 5 T AT (L

o 2 .
AT Il 6 G1Y

&t =T, W i = adwT "l

1 wor  Fw=aTRE) Y s e
EEGREIEEL DR

2019-20

50,000.00
14,06,880.00
17,80,343.00
32,37,223.00

7,832.00

18,70,82,665.87
18,70,90,497.87

39,12,539.00

2018-19

50,000.00
14,06,880.00
8,00,00,000.00
8,14,56,880.00

0.00

24,51,08,395.19
24,51,08,395.19

38,00,724.00
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HIeT T TS 3,25,085.00
HIaT HTE (e [ TFal A0H 42,626.00
FET U= 3,65,467.00
46,45,717.00

2 SR SR = @ AT F I

qHe IT THR | AT T TR F IT T ITH FA 3

T FA & g

F) ST
o frfere<t  foro ST 16,50,026.05
FAFTAT SATHIA o T THT 82,000.00
HrEwat (S=rieAT) ¥ Ay S 1,37,969.00
HreuadT (FUASU) F AT
STHT 6,84,000.00
STTATHT, ATLT TR o T STHT 2,431.80
AT o Tiae T F qT STHT 16,000.00
FeaH ST & forg ST 99,378.58
uel [ " % e w9+t F o
STHT 1,86,84,916.00
SETUEETH & | ST 38,85,00,000.00
FrEefret 3 arer oot %
o s 1,00,00,000.00

41,98,56,721.43

g) T gg €T & g afm:

3,78,905.00
74,722.00
3,43,307.00
45,97,658.00

16,86,026.05
82,000.00
1,37,969.00

6,84,000.00
2,431.80
16,000.00
99,378.58

2,10,32,001.00
38,85,00,000.00

1,00,00,000.00
42,22,39,806.43
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M)

)

TS S
RIEESEIDET
rfreaT st
EEEIDE
arRfEgeE TRy

20,09,000.00
1,79,000.00
4,875.00
21,337.00
9,64,167.86
1,03,731.00
32,82,110.86

44,269.00
44,269.00

9,997.00

44,082.00
1,830.00
500.00
2,96,743.00
40,528.00

5,39,000.00
11,200.00
4,875.00
14,970.00
4,05,421.86
1,855.00
9,77,321.86

2,27,169.00
2,27,169.00

9,997.00

44,082.00
1,830.00
500.00
2,96,743.00
40,528.00
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NUFATLATT- ATATIAHT I

HOHATEAT-TA
(Hrefiar wre)

HroasmesTe- 97 91T (1)

HruHaATE - g e
Hogamea- Tl 9L

Hruasree- STt

T
frogargane- a7
TS geaTt
frogaranz-

L F

TERITITETT

HUHATS - Teelt
T

SLEEE IS
SIUS- TS THET
HeATTT

S Er-HaT oA
Sruadr-adt
-3

STeEd- giferm
(ST 3T FeHIT)
STuEdl- giferm
(SArTstieET)

1,74,200.00

2,119.00
59,312.50
1,17,594.00
11,453.00

26,431.00

71,422.00

500.00

11,545.00
1,35,929.80

5,850.00
12,997.00

17,244.00

5,43,182.29

30,715.03

1,74,200.00

2,119.00
59,312.50
1,17,594.00
11,453.00

26,431.00

71,422.00

500.00

11,545.00
1,35,929.80

5,850.00
12,997.00

17,244.00

5,43,182.29

30,715.03
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- AT FH 92-2003 (THFTH)
U -TeaA o &9

STUHEr-aTe JTET
Sroadr-ad-gEsafa o

LS| (THHTH)

THAE UG- S T

T T-8 7

SREE]

Tofefr- £t e

6,917.00
1,48,009.00
1,13,242.00

22,632.00
60,78,181.08
43,06,028.00

53,556.90
43,500.00

1,23,86,240.60

62,73,05,556.76

6,917.00

1,13,242.00
22,632.00
60,78,181.08
43,06,028.00

53,556.90
43,500.00

1,22,38,231.60

68,53,88,582.08




AT : 12

AETH AT 9T

Schedule : 13  aIggT: 13 g / wfeadt

i) FoF 1T TTSTEd = -
IR EGTE G
SrEdT STATH-aae

radT Stdald sl

JqgHAt: 14 6 / qeegar
FqgT: 15 Faa & s
ATHAT: 16 VIS, TH1F & A
AqgHAL: 17 st AfSa

AL 18 77 AT

ffiaarsi & s
T ATSEIST o 1T TTETET

8,40,09,148.46
92,17,18,159.84
18,60,55,307.47

2019-20

4,320.00
10,77,275.00
10,81,595.00

1,19,17,82,615.77

1,19,17,82,615.77

2018-19

11,010.00
3,86,960.00
3,97,970.00

8,92,63,837.83
85,44,88,150.98
17,18,15,567.64

1,11,55,67,556.45

1,11,55,67,556.45
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BIEICIGRETAR

WTHF ATSHA [

[enNEEY enN [N
(A Ad Hieht o

fafay ama

g T ey

ACAT: 19 IR T * W) | i / w4t ik 71 wife

26,225.00
6,81,758.00
65,30,435.00
14,73,254.00
13,73,653.00

1,00,85,325.00

34,550.00
6,68,554.00
64,25,732.00
5,24,618.00
26,77,335.00

1,03,30,789.00
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AT 20 gfas™ =17
T HUE AT T HE F TR

SREIR
THETH BT
G, qTATI F9 &Y qd TarT

T % I WA
STTE: FAMTEST Frfers 7

T AT Trfase e
AF
Ffater yreama= + forw gree

forer forear o=

ST FTAT AT
rfercar =1
FHATL ot oY forafisr
ST SATHEHE T
o=t GSia g
AR TATE T

23,84,50,232.00

4,37,95,39,920.00
4,61,79,90,152.00

3,95,67,97,747.00

1,35,52,86,686.84

58,29,98,809.68
3,50,60,974.00
3,36,43,948.00

57,78,03,518.00
4,30,27,775.00
47,13,151.00

20,78,19,355.00

3,95,67,97,747.00
4,16,46,17,102.00

66,11,92,405.00 3,49,72,33,755.00 66,73,83,347.00

6,15,753.16 7,94,114.98
40,51,951.00 26,14,334.00
32,30,291.00 60,43,512.00
3,12,17,047.00 2,90,48,963.00
55,900.00 17,850.00
13,34,595.00 16,89,697.00
8,51,000.00 2,46,500.00
10,34,013.00 10,94,604.00

1,33,44,77,365.98
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AT 21 77 qAEA® AT

STHRT A, T 3T T ITed
IESEIREET

AT &Y @ @

THATILT AT

A AT

(RS

T, X s wT

AT FAATH, TELETE, ST 3 FT
afiagd Ik

ST, SATHIA AT T2 o
TS ST TEAET

ATAT AT TRAEHA

TS, R ST HHLATAT

NELS2 KNI Sﬁ_{ RINHE
T TRt % T taE
arfaeT =

FIAT TATT

TET T9TX
IEEIRGEEIES R IES
i =

2,68,69,862.08
5,10,62,398.00
6,70,90,719.58
26,697.00
19,43,707.00
4,84,159.00
3,022.00
5,41,938.00
15,65,950.00
22,25,488.00
35,32,492.88
1,39,17,200.00
9,77,298.00
20,14,226.08
20,000.00
22,57,443.00
1,82,200.00
1,00,700.00
76,209.00
4,26,46,550.00

4,79,59,141.77
4,75,59,514.00
3,59,86,224.10
35,043.00
16,69,420.00
3,89,257.00
1,81,026.00
4,15,675.00
11,63,430.00
7,15,544.00
42,71,629.87
1,56,17,559.34
3,13,225.00
21,22,392.03
39,000.00
22,44,361.00
2,56,100.00
93,231.00
11,34,055.00
2,34,47,802.00
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FiToer wefte &t fashr & griv
CIRCCREY

EIEEAE]

T ATSIST
RIECIDERIL]
ATETH THTL T AT

T FTATTST e
FiToer wefte & fashr & griv
T wefte &t fesht & g

ElRREIREEIR AT

ALLAT-22
AqYAI-23 AT

CETCKIEY

A X A, gieast

11,38,775.00
19,61,006.00
4,41,59,266.31
5,414.00
14,780.00
3,41,529.00
17,774.00
49,946.00
4,279.00
6,68,195.00
26,58,99,223.93

3,835.00

3,835.00

39,78,079.00
1,02,17,777.70
4,57,49,906.26
0.00

38,710.00
2,19,899.00
16,813.00

0.00
3,82,329.00

24,62,17,144.07

6,525.40

6,525.40

Page | 88



ATATAT AT FT AT Tl

ST a9 % FE AT AT

F: TTTTET FTST1 AT 919" &Y

e

T ST

2019-20 F AT AT & START &7 fFAaor

THATY] S AT & AR
et A< sradt
A AT FTA
2,37,577.16 26,72,307.99 29,09,885.15 18,62,26,356.17

93,44,00,000.00

20,59,00,000.00

1,14,03,00,000.00

0.00

93,46,37,577.16

20,85,72,307.99

1,14,32,09,885.15

18,62,26,356.17

FH: AY o A STANT (R0 ST 7ol ST -

YeiTa =49
F=T qEIfT

HTISTT HAT STHT

e

=T

FH: AT
oy, T S}

IR

EIEEEITVE

TR eaeRar & forw ol

o sl

92,82,48,594.84
-65,30,435.00

68,91,569.80
-15,42,476.00

18,57,07,649.47
-46,07,644.00

2,44,696.00
68,817.00
1,65,000.00

68,91,569.80
-15,42,476.00

1,11,39,56,244.31
-1,11,38,079.00

2,44,696.00
68,817.00
1,65,000.00

6,75,94,999.36
-1,50,99,899.00

8,27,29,939.46

3,14,050.00

33,059.00
11,15,000.00
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EIR\RENIE IR DE)
RIFAEIVE]
LTC t=ai®

TAF AT o (o7 TG HiL
Fifee B9 * forT g2 7

ST I

HBA T =T %
TITATALIT

AARIT AT T THTIA

0.00

0.00
1,67,800.00
6,367.00
42,82,622.00
20,000.00

92,17,18,159.84 18,60,55,307.47

-13,33,604.00
92,17,18,159.84 19,00,70,797.27

1,29,19,417.32 1,85,01,510.72

0.00

0.00
1,67,800.00
6,367.00
42,82,622.00
20,000.00

1,10,77,73,467.31

-13,33,604.00

1,11,17,88,957.11

3,14,20,928.04

-1,82,900.00

8,40,09,148.46

13,65,04,248.82

4,97,22,107.35
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HIGT ETecege 1% FIFTaX [HioFa
31 |, 2020 A FATH AT F AT @TAd T SATLAT T T4

ATGAT: 24 wgEgr w@r A
1. rar qfarér

=it feawor afira uiagries o IROTer a7 @@r 1 99« 2002 % TA479 § - A1 f&fer
& ATYTT 9T JAT< T STaT 8

2. FEAT TR

ST, FUSTY, STATTh o1 TAT A SATS I ARTT T TeATohd [T SITAT g AT @R

FTer 9§ ToTed IT TATIA TR ST €.

3. e

faer AT 9¥ FoFAT STAT € ST AT U 2, S TATeT, T AL, Foheh TATY,
st it 8. fAaer o< s bt i JEeg T ST g,

4. < e
4.1 9 AITETAT T STFTAT AW I SATATIAT AT SATaT 8 e g 7rer

ATET, G Ud R ==, aRE =T go, w ud siEias & w&tea a4t sy srwfeaws
TE AT @H AT 8. TRASHET G347 & qag § , feqdr & qod 90 § garad 1a-
TR T HT US(iaag AT T4

4.2 T-AITEE A (FUee H it AT F FATAT) F A7 | 96 {heree wHed F T
AT & ATET e FIT FATT AT JoFi &l AT o o7 ITTRT AT S[Tar A1 FTeATTah,
TeTTE T HATAT 1T {70 0 [F2el % oA, Ve 9 92 o9 Fiied e § e&=iaed gl
T 2
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HIGT ETecege 1% FIFTaX [HioFa
31 |, 2020 A FATH AT F AT @TAd T SATLAT T T4

5. AT

5.1 39 RN 9T SAGHAT Fl, AT FT ATAHIT, 1961 § AT 3¢ F g 17,
ferfera amra fate 92 g g

. C\E] : L
g, AT ( ETE) ; 05%
. T ( FTATAT U TAETATAT) : 10%
. TATE U 9 : 15%
=. ERGIRKI2IRE] : 10%
CA 2o Cvh Rk ; 40%
. FEET ST ; 15%
. IR : 15%
T HI-HrEAv ; 10%
3. qEh : 15%
T AT AA e ; 15%

F9 & IO o U aRFE T 9 sEagedd & Q¥ a9 & forw ywra BT S g S
ATeqdT a9 & I oF &1 SATAT &, STIC AT il TATG Agl AT ST &.

01.04.2002 % 978 @Ie U 3T fosft ag & foF T nf*qai & °rd g7 & o ug =5
I g H =T (AT SITar €. FfR et 01.04.2002 F g5y @y T & 91 R o fahr
ot = & grer Sar @)

5,000 /- AT FF AWTT T T 9T IO SEaqead TaT 6T STar 2. 57 a3 & Ja3edT &l
THTY 2002-03 & AT U =37 GTd I AT 14T 2l
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HIGT ETecege 1% FIFTaX [HioFa
31 |, 2020 A FATH AT F AT @TAd T SATLAT T A

6. T AT T oSt

TIHT] FSIT AT ((T3H(d), W ST | ITF el (3T-TISAT UF SA-3ad | (FTSIT) ST
1 Fwfotfea = 4 forar srar &:

ED) SARTHT Fl TEAT o AT I AGAG (AT 7T 2.

g) O G o (o0 ITANT § ATT T JISTAT T AT 519 IO AT F TTH
AT UF AT GTd H ATHA AT ST 2.

M) ISt 2 % o7 TR 6T T AT UF TSR ST 6 STeT A IS AT
&7 H foraT STar 2.

q)  FTSAT U ST g STeAed ST il (AT AW o T § oA T H T30 il AT
T <TATE U YA o A= Tai97q 7ar Srar 2.

) OTHTI] ST (AWRT, AT ST AT BIShe e waradt, o, sfsreao & g ud
ofT =1 3 PO ST § @rE T At (A-ASTAT), U et wwfar v st ooy F ww F v
.

7. aRESETEHASETR F o

TRATSTHTSA /AT | FaTerd Tt STl 0 TAT 6 AL T A@ag hdT AT 8.

TRATSTHTSA /AT & HATET TTH SATET 0l ST TTTLT [ JAT T § AT AT 6

=TT Tt AT TR TS /ArSTar ot & = @ 117 g o

TRATSTHTSA /AT 6 [orT ST Sai & fohu 0 ST h {Erane &0 qo 957 § =7
ST o Ao FA Tl TSI TRATSIATSA/ATSATAT T off T o STaia @9 T

z.
8. facsht qar dowag™

2ol qaT § Ho9agX THhIE &l HeagTe il [afd &l TAed (=TT & 9 J@ag AT
T,
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HIGT ETecege 1% FIFTaX [HioFa
31 |, 2020 A FATH AT F AT @TAd T SATLAT T T4
9. qar--FAgfa ars

T=gET o o0 o[F IFarett &1 dfad sifaw AT e E AT G127 STawH1er AT T4 490,
U= T STAHTI AT o [oIT JTATH &l AT e 98 G412 63T SIar €.

=t TYE BT T FEATT T LT G TTSTAT % Sqaa =Tl (34T 3T & S Fore & ST
AT o faTTohe [A&ToT o e U<

TH 9T AT U< T T Hgedqul ATeT @7 AT F11eh AT TeaTd & TedTd & & AT
AqgAT: 25 FHTHHT [qQTE AT AT 9 feoqufy
1. gaTiSa aTd

e F BT & g7 G T 1,86,84,916/- = (qdadT o 2,10,32,001/- &) ¥ emaE-
o=t % wae |, e o s 8% % i af sy @mar § sadt £ afr w2

TFeaTe % faeg aree foFhw v St srarerdt /et & forg sefEns 39amd 3| 6T St I
Tl 2l
2. 9T AT, 0T T AR

& 0 A H, ATATT F1F ATI H AT AT, 0T U TR TAT A0 92 8 T9T TAad
7= § fe@rs T Tl o TR a6 2.

3. AT

TH HTOTT o ALY U T e Afafaam, 1961, 3 T8 Fls HTdT TR AT dgl ¢, TR
& TorT FoReT ST & SEaed qal a1
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HIGT ETecege 1% FIFTaX [HioFa
31 |, 2020 A FATH AT F AT @TAd T SATLAT T T4

4. fasht e deraER
(zrfer =T )
EIEEL] qFadt v
TS UF AT IT ATATT AT T (TS
F) TASIorE ISt ITERT 3,37, 91,302.06 11,80,98,714.78
@) T-2TTE TS AT UH SUAT AT 39,02,440.24 1,56,91,885.35
) ST 2,95,22,732.32 4,23,10,797.94

5. 7ATa9TF, TOger ¥ F qoaael siehl 7 Q- a6/ AT R T 2.

6. 1 & 25 TF Fil €T =7 31 74, 2020 TF & AT T AT T I Hl TH1E AT
TS = GTd T ATHH T 2.

7. 9« et

F= readl w31 7rH, 2002 9T TAIRT HGHeAT & o0 qTanta ar 1. 3=

o k3 N\ N\ .
AT TTeT FATAT TAT AT T(oTee 6 T2qaT il a%q 3.

8. YA

RTAT F AT F e (U a9 F GTd | ATAT TIT & ST Feal T TG Gemsi & form
WehTeha @TaT 9 g , ST Foy HoAmersy, 91ea |9t g7 qaied §. a9 1 379 2002 &
Afaf=h 9 S TaHead Y& AT STaT €. 93 a9 & Aaqedd &l ATed hgi<ed & 07 3 ®
TETT AT AT a1 § T&T (AT ST,

Page | 95



HIGT ETecege 1% FIFTaX [HioFa
31 |, 2020 A FATH AT F AT @1 T SATLAT T &A™
9. qar-Rgfa ams

=T, ATHTI AT TAT GHA o SATIOTT STATAT o6 [T TALTH T ToHT R I % ST IX
CRIESERIRIE ]

10. T=EtT (HBA) % forg Ratfeawr #irw e s s

Ol Aot & TRHTI] FST AT 913 G | TT6 g A7 S & o 9me st et
(TTSET) TAT T[g AT UF o7 AT F 9T AT aTtea’t tadiu(HBA) T 997 d¥97d &
R & FHATRAT 1 T2 A9, e M, ARG FFge, Hed qEiad/hed Td 3 9dT

TN & 3297 ¥ 9w 37 a7 8. a9 & " At T AT Ua T AT A7 RarteaT
THNT(HBA) 49 H STET 14T €.

11. Oy ¥ 2016-17 & 3 o2 Af3s == 1 Aqrfeqai & o= T 9 fZ@mn 7w 8. 95 39
Ffteer @rq § " G mr @) i § afeds G @ g =it s ot
AT Yot TAT 2T Fi 1 a9 T8 qa1 Rgid aqaqre & fawitas qoa i @aqead
T T AT 2Tl

19 25 gt F forg g
CIRTAEE ) CIAGENERE)] (I SrqH W)
T TRt e IRESIED
FA &, THT TF FFAT
(%.%.9m1)
TR

FRN 302045E

qaear €. 005313

1/ft, siee e AT wie, T 4. 8, (79 )
HIAHTAT — 700 001.

- 21 e, 2020
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ET et Y feoqeft g3

&t 75 FrLaTs it U
(2019-2020 =T+ @Ta TX)

HEATH T ATH: T s Reae e e e

#.9.

aaT et it feoaofy

1 FrEar

g HTeT Sfeale Afh aaae fhisee & 31 |14, 2020

T F AT JAF-TAT AT ITF AqTT A AT JEG Fohl
THTT FY F AT TAT =TT Gl FT T T g ST Gl qrgqi &
qT @1 gl T o= feawr yag & a1 & ® g g
THTLT I @l TEeT o AT 9¥ 24 i e 9=
AT HA Tehe FHLAT 2

CICAERII

T =4 A fEaeont & fAwior & forg Saeardt g S A9rea
aﬁﬁmzaﬁ%ﬁmﬁﬁﬁ%mﬁw%ﬁ?ﬁﬂ
Rt ua =i Y=o\ 1 951 U 3I=d 97 Tqa w4 &
TH I ® A @Ewor & | ud yeqia o
Tataa staies =T &1 Afeas, FTATa9" Ud @@
AT & ST |gl Ua I 39T T&qd Fd g oiX |l
=T o | < 8 AT F STETeET 7 AT 3 FTLT 2

CICAERII

T ST gAY o o e 9% o A e 9%
=TT & FEAT g1 H Il of@T T ARd T aqar
AGTHTT HEATH & GIET ST @ A0 J9F & AT 9
FA 81 I AR o o7 98 T&d7 g & g Afas srewq ua
FTSTAT T ITAT < 3T TH a7 HT ST ACATHT ITH FLA
¥ foro s oo w1 & s fBaer ifes e fwua=
o T Bl

U T 900 § oo i faawont <ty ue wehdieeor
F AT H AT ITH FTAT T&L 2IAT g1 FAT TORAT o
Tter o i 3 | & R fEer = 3 drErad v
AT F FILOT B, o AT (HEIT FHAF o GAL hl GHIAT IX
T w2t g1 39 "adl f AT # § d@r TeE
HEATT 7 qAT & Hatea stqiea M=o ¥ o= #3 %
AT BT @l TOAT T Aferahioqd Fad & forg =i fFEer
* Itua AT ¥ ff e wwar g s S aiREgf w

AIET 3= B 2l
o ferame g o AT o 9T gu = & o uw

CICAERII
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ST e y&T Far &,

4%

Teeg § 2002-03 ¥ 2019-20 | =@ afeq Iforeed &
TEIETT & (AT g1 A= arfeq Torees & a9l Hidd o
TEATIT T A7, 89T, g ofe & gl 97 74T 2
3t TFATaSt Jgl T@T AT 81 AW % I A sred
TR &1 AT qgi fFar @7 g ad & IR

7,63,54,783.16/- ®. UT A=A ATEqTT T SIS L@l gl dAA
AT FT ATTAw TLIEAT AT 63T 74T g FA(6 T8 999
Tel ¢ T T=e afeadi & Ear a1 a=797 a7 o= G
ST

fa=r & 2002-03 7

2019-20 9= 1
STTURSAY & ST =T aTfed
TreeT #7 fAmir #:T
foraT =T 81 2016-17,
2017-18 T 2018-19
EREIRUREASIEC R U]
EARIER]

49

T 9 a7 2018-19 FT AW AT 4.05 ATE T HEHT
2019-20 ® 1.97 o1& & 47| THH 10 a9 & [ TRH T
oA g1 31 |1, 2020 % 9.64 919 &. 9 g

T foraT T 8fiv 1.97
AT T HTHA &l
FaaTd o 99 ¥ 3
A T FHITALT T AT
w12l

TSI TRATSIATSN | LT Fget ST A0 s 29

CICAER IEIREREIG

TRATSHTY oo § S T HUHeTseNy, STuaerl, Teret| | & au & 0 3 &l

AT | T (A AAT 1.23 FUE gl TAHI GHTINST LA 5] THTATIOIT e i
AAITF FagH ISHT AT FHATE! oA W5l &l
T Tl arATSETe o o sy iy faw g ar 3au 7

ax W@ﬁﬁj@é@%wmwd%w%ﬁﬂaﬁw%ﬁ SN,
FILATS BIHT AR

A% AT e & AT | 2018-19 T Aifda ST gf ! &

" | 3T 2019-20 FF = TEea T ST AT 19T B e T
AT T | qIT &F T2 9aia¥ ST 3T g4 fuw 17
TSI o ATATE ST @l JAT HAASH T &l T2

5. | feoafort aed ® y=iord U 9T T o@T AT & T = B

et Ua Tg = e qa Fdl gl
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%. 9T US .
el AGTHTT

ARl Sl AT ~qeaa? (i
& JaE
TG ST T FT Tiaae
EEERCIG

1. it Ao & frard

g ATET Steale Afh FAaa< Thioed 9ad @Td & 31 AT, 2020 TF & Gad qAT-951 31T

SE | 0 JHT ATG I THTH qY o T TAT AT AT il (4 Hl g

2. < faaeor & forw weer 1 saeerR¥e

serer = fai fFEwon & [AHior & o SaeErdy § S ARd a9 | 9T T aEr 1 &
aq=T e & fachg Rufa ua =i y=e= &1 98 va 3a 397 yoqa & d 81 =
STeaTae # A e & feir va st & dafaa siate R 1 sfsere,
FIATEIT U L@@ ATHA g ST Aal Ud I(=d 397 TEId FLd g 3T Ads [H2aT F:I9 F
H<h & AT I dIETeEt AT TAAT & 10T 27|

3. AGT TLEFT T ST AT

ZHTT I GHTE o o SATETY U% 39 A<y [Eaon 9% BF=1 T&qd 34T gl gH A= 1 o@r
AT AT A4l J@TRE SeIT9 o G ST @ 90T HI9F & SThT 9% Fid gl 39
AT % ™0 78 =<0 g T g0 Afa® T=q UF FSET1 &7 9Taq Fi< i o0 a1d F7 3req
ATATE UTH L & {70 @T 9Lreq07 &< o A fEawor |wifas =y wa= & 1 il

U g g0 § oo fasig faawon o ofor ve wwdsweor F a1 ® 91ew 9T AT STEdy
2raT g1 =Ffaa wiekaT amr e & [Aoir & ara & B e =g 3 Aty v et
% LT BT, & WITAw W7 A7 F @A) i GHIAT 9 9T FIAqT g1 3T @ai il FHier w3
H T I HEATH ol JATN | Haterd siaieeh Ha=97 9¥ A= w3 & |7 &f @1 qirev
FT ATHRTeTT Fee o forw A< v & 3fa Feuer a2 off o= war g s Sy e

& AET 3T B Bl
0 fersame g o gamer o e gam A=l & forw v 3= srame g&T Fear 2l
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4. grIom

AT T § T9T & T2 qa1a¥ Al Y gH &R0 T TSR0 & a1 ST @l
TAT HAT T2 & 5 o for T A3 | THoq Ud I T 1ha o@T AT & A1 Tt 0d
Y = T&qa Fal ol

ST e &1 99T a9 § SAEqal ST G @ra1 & HeAGg & JIH H]

Fd &, AT TH &
TSl AGTHRL
FRN 302045E

UDIN190053AAAAAG 1842

(3.7 9THT)

EIEIEARS

q3egqr |. 005313
<Al - hlcdenldl
fe=i- 21.09.2020
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@ A

A Y

A AW

A AW

T A

TIE 9% 6 AT @

F GTHTT @Td ¥
LDIC ISR

rfercaT w7 UE FRteE =@ H®

TTf9r 7

ATTHRT AGAT

anfeaat

F g1

ATRT SReSIE wih i fefse

31 \T, 2020 T G917 99 & forg sufeaat va A |rar

2018-19

.

1,43,32,786.10

20,28,00,000.00

32,36,351.00

85,96,679.00

99+ @Ta1

2019-20

.

2,01,81,776.70

23,52,00,000.00

37,14,262.00

1,14,01,382.00

Yo =TT

arETE dEe

EEEECRIECI

GO FT FELEAT

AT HITATH

d%F THATC

FT AW
T 9 AH

i UIG)

2018-19

.

14,15,38,322.00

3,33,35,192.00

1,24,092.00

12,18,492.00

2,39,70,578.00

85,96,679.00

684.40

2,01,81,776.70

2019-20

.

17,10,51,382.00

3,95,82,277.00

1,11,5627.00

14,04,421.00

4,31,70,627.00

1,14,01,382.00

649.00

37,75,155.70
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AT ToolT ATET

F GTd |
22,89,65,816.10 27,04,97,420.70 22,89,65,816.10 27,04,97,420.70
(FTaTH A=) (. T FT=T) ( =T f=m)
IBEEIED e T ATERTT

. 9THT U FuT F foro
TS AGTHRL

FRN 302045E

(3 % 9rHY)

qEATT

Taegar Hear 005313

1/ Y, 3ree Tive AiTRe w2, F9 F9< 8, (IUH T9),
FHIAHTaT - 700 001

fafar: - 21.09.2020
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AT AET Teet #1 I

9= @Tar (2019-2020)

#.9.

aaT adtert i feoqofi

& T HrEars

ZH ATRT Stea]e aih Faaax fhise 99T ard & 31
AT, 2020 TF & HAH TAT-TAT AT I T A IET
ATEIE [ FHTT a9 6 AT TAT 7T @[ &l 14 ol

CICAERI

erer = faxtt=r feawont & AT o fore st 8 S 9
F H YT THd @l ATl 6 e T §eq1 6 A<
et ua fB<hiTr weei™ =1 95t va =T 397 Toqa F:d &l
= FeaTtaed & i faaeor & fwtor g weqfe &
TaTaq e fAa=Ior &7 ATheds, FTAT-aaq Ud T@i@rd
SITIHeT & SIT el Ua ST=d 397 T&qd H%d g i< Aifdh
AT o | T § AT F GTETeE! 7 TAdAT 6 R0 gl

Tre

THTT ST GHTE oG o ST 9T T4 A fEawon aw
=TT T AT 5| BH AT @T TLIEAT AT TSl
AETRTT HEATH o ZTLT ST AT T YT F ST TC
FLA gl 3T AR % TorT 7g T4 g o6 g/ Afaes s=<q ua
FTSTAT T TTAF . 3T T AT T I ACATHT ITH FLA
¥ forw s aferor w1 % st e wifas e wom
o T Bl

U AT 9o § orae fa<iy feaoon & wfer ve wsdiaeor
F ST H T ITH FAT ST grar gl A Thar oar
e & i F ara & st Hewr =g o arErgEt T
AT o HTLOT B, & Wl (AT FAT F GAL hT THIAT TT
AT FEAT 81 3T @Al i qFHTAT FLA H @l T w
TEATH T T & FETed iatieh Ha=97 92 o= & &
AT & @1 TeT Fl ATaRioad weed & foru faxia e
& STra AEaor o off o= Far g S S ot &
ATET 3T B 2

2 farame g o gamer oran 9deT game o= & forw e
ST e y&T war &,

CICAERI

AT T § TIT &1 T2 9aTq¥ STy i gd 7w 1w
TTEIHLT o SATHTT STLh AT TAT HAUH I &l 5
feoafor wea # y=foa ua I &g J@r g9 6
AT Tl U T = T&qq Fdl ol

ST fae &7 99T 99 § o Ud AT GTd & HAag &
AT H

CICAERI

Page | 103




%. 9T TS .
el AGTHTT

qTRT Sl AT ~Aeaa? (e
& e
TG ST TLTeHT FT Tiaae
wiasy [fer grar

1. it Ao & frad

g ARl Sfeale % ~aaay T @iy Mg &rd & 31 919, 2020 % & da9

qAT-TAT 3T I T A T TG Fohl THATH qY 6 AT TAT AT @l Al (= 0l g S
@l ARAT F HA GTd 2. I AT Fawr qae Fi T & § A 8. gHIT aTfed o T
TRIEAT o ST U< 39 AT [Fa<on 9¢ 9«7 9 Tohe FLAT 2.

2. T faaoor & forw yey 1 saeetaa

werer = fai fFEeon & [AHior & o SaeErdy § S ARd a9 ® 9T T adr 1 &
aq=T e & fachg Rufa ua s y=e= &1 98 va 3a 397 yoqa w7 d 81 =
STeaTae # A e & feir ve st & wafea siatew o 1 sfsere,
FIATEIT U T@ETd ATHA g ST Aal Ud 3M=d 397 T&qd FLd g 3T AT [H2AT F:I9 F
H<h & AT I dIETeEt AT TAAT & 10T 2|

3. AGT TLEFT 7 ST AT

ZHTT I GHTE o o SATETY U% 39 A<y [Eaon 9% BE=1 T&qd 34T gl gH A9=1 @
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FOREWORD

As the Director of SINP, I am grateful to all my colleagues for
helping me running this Institute. In the last one year or so we
have published about 268 papers without international
collaboration and about 153 papers as a part of international
collaboration. About 13 students have been awarded Ph.D. degree
during this period. One of our students secured a postdoctoral position in
Princeton University, USA.

The Facility for Research in Experimental Nuclear Astrophysics (FRENA) is
going to be operational soon. This national facility is expected to be a game-
changer in this domain of nuclear astrophysics, a subject that Professor
Meghnad Saha pioneered.

The SINP Beamline facility at Indus-2 synchrotron radiation facility, RRCAT,
Indore is also under full operation and in regular use.

On January 11, 2020 SINP celebrated its 70t Foundation Day. Smt. Richa
Bagla, JS(F), SINP Governing Council member, graced the occasion. A film on
Professor Meghnad Saha, made by the Satyajit Ray Film and Television
Institute, an autonomous Institute under Dept. of Information &
Broadcasting, was officially released on that day. A permanent Gallery on
Professor Meghnad Saha’s life and works was completed and opened on that
day.

Prof. Chandrima Das has been awarded ‘S. Ramachandran National Bio-
Science Award for Career Development — 2019’ by the Department of
Biotechnology, Govt. of India.

Dr. Montu K. Hazra and his group have written an important paper on ozone
depletion. The paper has been highlighted in the OzoNews by the United
Nation Environment Program.

Scientific outreach is one of the important activities of our Institute. We also
organized Vigyan Pratibha Program, attended by Kendriya Vidyalayas. We
also organized a program on Awareness on Himalayan Environment and
Ecosystem by inviting Mr. Stanzin Dorjai, internationally acclaimed film
maker on the above topic in the first week of July 2019, for screening his
movie “Shepherdess of the Glaciers”.

& 7 &
September 23, 2020 Prof. Gautam Bhattacharyya

Director
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EXECUTIVE SUMMARY
(April 2019 — March 2020)

Starting as the ‘Institute for Nuclear Physics’ in 1950, the Institute acquired
its present name after its founder Prof. Meghnad Saha, an Astrophysicist well
known for his discovery of Thermal lonization Equation. The Post-M. Sc.
course in Physics was launched way back in 1953 by Professor Meghnad
Saha's initiatives. The purpose was to educate the highly motivated students
for research in Nuclear Science. In subsequent years, the scope of the course
was widened to embrace other areas of Physics and Biophysical Sciences and
since 1993-94, the course has become an integral part of doctoral work since
1993-94.

Saha Institute of Nuclear Physics is engaged in basic scientific research in
several frontier areas of Physical and Biophysical sciences. The research
activities are distributed over four Groups: (a) Biophysics & Chemical
Sciences Group (b) Atomic, High Energy, Nuclear and Plasma Physics Group
(c) Theory, Astroparticle Physics and Cosmology, (d) Condensed Matter
Physics, Surface Physics and Material Science. A Scientific Information and
Resource Division (SIRD) integrates and coordinates the activities of teaching
& training of Post M.Sc. students, conducts summer and undergraduate
programmes, maintains the library facility and Prof. M.N. Saha Archives, and
organizes outreach activities to nurture science talents among school
students through the Vigyan Pratibha Program. The Institute has presently
around Eighty (80) faculty members, one hundred and fifteen (115) research
and post doctoral students. Thirty six (36) students have been inducted into
the Post M.Sc. Course in the current year and are carrying out course-work in
various theoretical and experimental disciplines. Major accomplishments of
the Institute in R&D include (i) Initiation of Commissioning of FRENA (Facility
for Research in Experimental Nuclear Astrophysics). FRENA is the first
dedicated National facility in the country for research in experimental low
energy nuclear astrophysics which is centred around a 3 MV Tandetron
accelerator. (ii) The SINP beamline facility at RRCAT, Indore is under full
operation and in regular use to characterize ultrathin, nanostructured films
and multilayers in different measurement modes, depending on the nature of
the films and required information. (iii) The Jaduguda underground National
laboratory has been operational at a depth of 555 m with data of cosmic
muon flux, radon and gamma rays being monitored and recorded by
scientists. The facility may be used for detecting WIMPs which are signatures
of dark matter. The institute is also engaged in several large international
collaborations like, CMS, ALICE, MAGIC, etc.
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During 2019-20, faculty members and Ph.D. students of SINP published a
total of 421 (average IF = 4.255) scientific articles in International journals of
which 110 (out of which 66 are with international collaboration) are in high
impact (IF 2 5) journals and 75 (out of which 38 are with international
collaboration) number of articles are having IF > 6. Thirteen (13) Research
Students were awarded Ph.D. degree during this period. Dr. Chandrima Das,
faculty at the Department of Biophysics and Structural Genomics Division of
Saha Institute of Nuclear Physics has been selected as one of the recipients of
National Bioscience Awards for Career Development.

On the occasion of the 70t Foundation day of the Institute, celebrated on
January 11, 2020, a film on the Founder Director, Prof. Meghnad Saha,
produced by the Satyajit Ray Film and Television Institute, was released. The
centenary of the Saha Ionization Equation was observed by conducting a
workshop on Advances in Astrophysics & Cosmology during January 6-10,
2020.

Various national programmes such as Swatchata Pakhwada, Hindi Diwas,
International Yoga Day, and National Science Day are observed at the
Institute with enthusiastic participation from the members.
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CHAPTER 1
HIGHLIGHTS OF RESEARCH ACTIVITIES

1.1. Group - A: Crystallography and Molecular Biology,
Biophysics and Structural Genomics, Chemical
Sciences and Computational Sciences

The research activities of Group-A are wide-ranging and interdisciplinary.
The studies encompass the relationship between the structure and function
of biomolecules at the molecular level, as well as in the cellular context, and
their perturbation in response to various factors leading to plethora of
diseases. A major emphasis of the activities is to elucidate the underlying
mechanisms of various disorders including infectious diseases,
neurodegeneration, laminopathies, diabetes and cancers, in order to identify
novel therapeutic targets and vistas through multi-dimensional and cross-
platform approaches. The key research activities of the group in the last one
year are highlighted below:

1.1.1. Structure and function of biological macromolecules

(i) High resolution structure of Vibrio cholerae acylphosphatase (VcAcP)
cage illuminates a potential binding site for sulphate/phosphate
containing nucleotide-based drugs and vitamin B6 (PLP)
demonstrating that VcAcP cage can be exploited as multifunctional
carrier.

(ii)) Serpin-B3 - an inhibitor from human blocks proteolytic activities as
well as specific hemoglobinolytic activity of falcipain-2 from malaria
parasite, raising a basis of designing new anti-malarial.

(iii) Redesign of the hydrophobic core of cyclophilin from Leishmania
donovani is done to deliver a design algorithm that could be of
sufficiently general interest in the field of protein design.
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(iv) Multifunctional role of Spectrin has been established based on the

v)

crosstalk of its chaperone activity with other functionalities like
hydrophobic ligand and phospholipid binding. Spectrin seems to prefer
haemoglobin as its chaperone client.

Importance of lipid-protein interactions within cell membrane in
gating-mechanisms of potassium ion channels, a class of voltage-gated
ion channels vital for maintaining electrical excitability, is shown.

1.1.2. Development of Web-server and Database

@)

A server for estimation of Watson-Crick as well as non-canonical
interactions in the RNA structures
(http:/ /hdrnas.saha.ac.in/Tools /NUPARM) is developed

(ii)) A server for modelling RNA double helical structures using the

experimental information (http://hdrnas.saha.ac.in/Tools/RNAHelix)
is developed.

(iii) A database of the non-canonical base pairs in RNA

(http:/ /hdrnas.saha.ac.in/rnabpdb) is created.

1.1.3. Disease Biology

(i)

Destabilization of mitochondria and generation of “mitoplasts” (devoid
of the outer mitochondrial membrane) upon stress is alleviated by a
dual regulatory mechanism termed as “reticulo-mito-phagy” to re-
establish cellular homeostasis.

(i) The role of micro-RNA and long non-coding RNAs in Alzheimer’s

disease is being studied. Crucial players in the progression of
Neuromyelitis Optica (NMO) — a rare autoimmune disorder affecting
brain and spinal cord, are being studied.

(iii) Events leading to dilated Cardiomyopathy (DCM) due to mutations in

the lamin proteins - basic mechanical and architectural components of
cell nucleus, are investigated.

(iv) Epigenetic regulators (ZMYND8 and TCF19) are proposed as novel

v)

potential therapeutic targets of breast and liver cancers, respectively.

The role of ubiquitination of Ku — a DNA repair protein in replication
licensing mechanism is being elucidated.

(vi) Single molecule biophysical techniques are established to understand

the complex biochemical processes including DNA damage repair
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(impaired in cancer) in greater molecular details and to catalyse new
approaches in drug discovery.

(vii) Using metabolomics approach, a panel of putative biomarkers is
developed that could differentiate between non-diabetic kidney and
diabetic kidney diseases using urine samples.

1.1.4. Synthetic Biology

Synthetic genetic logic circuits are developed B Bioconiugate
which can perform molecular computation in Cheadoy
o e . Pac it
living bacteria, may sense more than one & T =
environmental chemical signal, perform complex

signal processing in a human-designed way, and
respond in a logical manner. The work has
significance in the smart biosensor, artificial in
cell molecular computation and microbiorobotics.

-

1.1.5. Chemical Sciences and
Nanotechnology

(i) Sulphuric acid decomposition
chemistry above Junge layer in
Earth's atmosphere concerning
ozone depletion and healing is

determined
(ii)) New nano-materials are
developed which have

applications in diverse fields

including electrochemical and photochemical catalysis, nanomedicine,
biochemical sensing, cancer prognosis and metastatic regulation,
impedimetric sensing and therapeutics of pathogenic organisms, and
fabrication of portable diagnostic tools.

(iii) The radiogenic quality assessment of ground and riverine water
samples from Indian Sundarbans reveal below the detection limit
(BDL) of gross alpha activities and varying gross beta activities ranging
from BDL to 0.90+£0.26 Bq L-!, which are below WHO recommended
values.

(iv) In green chemistry a polysaccharide-derived hydrogel water filter was
synthesized for rapid and selective removal of arsenic.
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1.2. Group - B: Applied Nuclear Physics, High Energy
Nuclear & Particle Physics, Nuclear Physics & Plasma
Physics

The research interests of Group-B cover a wide energy domain of keV to TeV
and are carried out in four divisions, namely Applied Nuclear Physics, High
Energy Nuclear & Particle Physics, Nuclear Physics, & Plasma Physics
Divisions. The experiments are being carried out at in-house laboratories and
at national and international accelerator centres. "The highlights of the
activities in last one year in these areas has been documented below:

1.2.1. Quantum Optics and Atomic Apectroscopy

The dependency of polarization rotation with electromagnetically induced
transparency (PREIT) in 87Rb vapor on the angular mismatch between the
probe and the pump beams has been studied to control the enhancement of
the two-photon contribution in the medium to enhance the anisotropy, as
well as the chiral behaviour, of the medium. This enhanced PREIT spectrum
can be used for optical locking purposes because the generated 1F signal is
modulation free and the S/N value is high.
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Fig. External Cavity Diode Laser setup

Combining the coherent optical effects like EIT with the longitudinal and
transverse magnetic fields make an opportunity for developing an EIT based
atomic vector magnetometer which is sensitive to both the direction and the
magnitude of the magnetic field. In this laboratory an apparatus that has the
potential to become a quantum sensor for biological applications has been
developed.
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Perturbed Angular spectroscopy and Positron Annihilation spectroscopy
techniques are used for probing the structural phases, structural defects and
phase transformations in various technology relevant materials such as
intermetallic compounds, multiferroics and nanomaterials. A room
temperature ferromagnetism in HfsCo23 has been confirmed from present
atomic scale measurements. A rich concentration of free volume defects has
been identified in polymer-based membrane systems, that have applications
in arsenic removal and antifungal activities.

1.2.2. Accelerator-based Nuclear Physics

The members have been successfully continuing their activities in
Accelerator-based Nuclear Physics (In-Beam gamma spectroscopy and
Reaction studies) using National and International Accelerator Facilities and
analyzing the data obtained from earlier experiments at these centers.

(i) Near-threshold states of °Be, and decay half-lives of different long-lived
isotopes have been studied at VECC, Kolkata.

(i) A high-efficiency gamma-ray
spectroscopy array comprising of 12
Compton-suppressed Clover
detectors and 3 LaBr3(Ce) detectors M,
has been set up at VECC in a multi- @
institutional collaboration between
SINP, UGC-DAE-CSR, Kolkata
Centre, and VECC. The array is, so
far, the most significant gamma
array setup in the eastern part of
India, which combines the power of high resolution in both energy and

time.

(iii) The phenomenon of fusion hindrance at deep sub-barrier energies has
been investigated using 14UD BARC-TIFR Pelletron at TIFR, Mumbai.
Low energy Nuclear Astrophysics studies have been carried out at ECR
based low energy ion accelerator at TIFR (proton capture resonance
state studies using implanted targets); IUAC, New Delhi (preparation
and characterization of implanted targets). The gamma radiation
background in the low energy accelerator facility, FRENA at SINP has
been measured experimentally and validated using simulation.

(iv) Simulation studies on neutron emission from low energy reactions,
considered important to positron emission tomography (PET),
activation analysis, and radiation safety assessment, are being carried
out. Large-scale Shell Model calculations have been performed to study
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important resonant states of 150, 132Sn energy spectra as well as its
transition probabilities.

(v) Exotic decay of 115Cs isotope close to the proton drip line has been
studied at ISOLDE, CERN and Radiative neutron capture reactions are
studied using the FRS-LAND setup at GSI, Germany

1.2.3. Physics at TeV Energy Scale:

1.2.3.1 ALICE (A Large Ion Collider Experiment): SINP is responsible for
the fabrication, maintenance and upgradation of the 2rd Muon Tracking
station of ALICE. To support the requirements of RUN-III of LHC (Large
Hadron Collider), both the High Voltage and the Readout upgradation work of
the 2rdMuon tracking station was taken up and successfully completed by
March 2020.

1.2.3.2 Run - II Physics Studies: Physics analysis carried out at Saha
Institute using the Grid infrastructure are: (1) Production cross-section of
Upsilon in p-Pb collisions at Vsnn= 8.16 TeV; (2) Nuclear modification factor of
Psi(2S) in p-Pb collisions at Vsxy = 8.16 TeV; (3) Double differential cross-
section studies for Jpsi in Pb-Pb collisions at Vsyy = 5.02 TeV

1.2.3.3 CMS (Compact Muon Solenoid) Experiment: The SINP-CMS group
has made significant contributions in Higgs and BSM physics analyses using
the 135 fb-! of pp collision data collected by the CMS experiment during the
Run II of the LHC. During the long shutdown period, the group made
significant contributions in tracker operations, hadron calorimeter
calibration, electron-photon identification, research and development of the
upgraded tracker, muon and calorimeter endcap for future high luminosity
runs. Run - II Physics Studies: Key areas of involvement have been search
for dark matter and extra-dimension; Higgs boson studies in the yy decay
mode, and Higgs boson pair production in a number of final states. Run - II
Detector Performance Studies: The group has made substantial
contributions to the calibration of the hadron calorimeter (HCAL).

1.2.3.4 Phase-2 Upgrade Activities: The group has been involved in (a)
Tracker beam test data analysis, (b) study of performance of the proposed L1
track trigger to improve electron and photon rates significantly, (c) study of
CMS capability to trigger rare, low pr, fully hadronic final states like Bs —
@@ — 4 kaons at Levell, and (d) development of the digitizer software for the
proposed tracker.

The shower-shape studies for the latest HGCal test beam at CERN, done by
the group, constitute an essential component of the electron and pion
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detector notes. The first milestone of indigenously fabricating the prototype
frontend electronics card for 6-inches modules has been achieved.

CMS Phase-2 Simulation 14 TeV, 200 PU
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Fig. Reconstructed Bs mass at L1  Fig. Prototype frontend electronics board for HGCal

1.2.4. Phenomena of Strongly Interacting Matter: The strongly interacting
matter at finite temperature and density was examined using various
theoretical models, including the incorporation of the physics aspects of
strong magnetic field.

1.2.5. Research and Development of Radiation Detectors and
their Applications

Simulation, fabrication and experimental studies on muon tracking detectors,
gaseous detectors, micro-pattern gas detectors and micro-mesh-based
detectors as well as development of data acquisition systems are under
progress for application in imaging systems.

A photo-acoustic system using high power LEDs and LASER diodes has been
designed for Haematocrit estimation as well as soft tissue imaging.

1.2.6. Study of the Non-linear Phenomena in Plasmas

Theoretical studies have focused on the stability features of non-neutral
Pierce diode, Langmuir structures in relativistic plasma, wake structures,
transport in magnetic field fluctuations, quantification of measure-
synchronization in Hamiltonian systems. Experimental activities are being
carried out in the MaPLE (Magnetized Plasma Linear Experiment) and double
Layer experimental (DLX) devices to study various types of waves.
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1.3. Group - C: Theory & Cosmology

1.3.1. Astroparticle Physics and Cosmology

1.3.1.1. Dark Matter Direct Search Experiment

Calibration experiments and theoretical calculations have been carried out for
the dark matter direct search experiment with superheated liquid detector.
The stability of the small-scale detector developed at SINP lab has been tested
for the background rate and neutron induced count rate as a function of the
curing time of the superheated droplets. The sensitivity of CoHaF4
superheated liquid detector (SLD) (b.p. —26.3°C) to probe the low mass WIMPs
is being calculated for different thermodynamic efficiencies.

1.3.1.2. High Energy Gamma Ray Astronomy

(i)

Discovery of the Highest-Energy Photons from a Gamma-Ray Burst by
MAGIC Telescope:

Gamma-ray bursts (GRBs) are brief but powerful cosmic explosions
suddenly appearing in the sky, about once per day and are thought to
be the result of the collapse of massive stars or the merging of neutron
stars in distant galaxies. The GRB, detected by the MAGIC (Major
Atmospheric Gamma Imaging Cherenkov) telescopes, reveals for the
first time that these explosions emit photons reaching teraelectronvolt
(TeV) energies, that is, a trillion times more energetic than visible light.
In particular, optical observations allowed a measurement of the
distance to GRB 190114C of roughly 7 billion light-years. The work is
carried out by MAGIC collaboration in which SINP has participation.

(ii) Analysis of Fermi-LAT data from Tucana-II: Possible constraints on the

Dark Matter models with an intriguing hint of a signal

We have analyzed nine years of gamma-ray data obtained from the
Fermi-LAT instrument from the direction of Tuc-II, a recently
discovered galaxy that is an ideal candidate for an indirect dark matter
(DM) search. A very weak gamma-ray excess (2.2 sigma) over the
background of Tuc-II has been detected from the location of this

galaxy.

(iii) Binary Neutron Star Merger:

Binary components and the hot remnant in GW170817 were
investigated using equations of state within the finite temperature field
theoretical models with or without density dependent couplings. Tidal
deformabilities of binary components were studied wusing zero
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temperature equations of state. The upper bound on the tidal
deformability led to the upper bound on the neutron star (in the range
1.1 — 1.6 solar mass) radius ~ 13 km. The impact of finite temperature
on the gravitational and baryon mass, radius, Kepler frequency and
moment of inertia of the rigidly rotating remnant was estimated for
different equations of state at fixed entropy per baryon.

1.3.1.3. Theoretical Research on Dark Matter, Dark Energy and
Gravitational Waves (GW):

New theories have been explored in the field of Dark Matter that constitutes
27% of the Universe to show that Universe could have undergone a first order
phase transition instead of a smooth cross-over as is generally believed, when
electroweak force had been separated into electromagnetic and weak forces. It
is also demonstrated that this first order phase transition can emit primordial
GWs, the relics of which could be detected by future space borne GW
detectors. Theories of unknown Dark Energy, that constitutes about 68% of
the Universe, as well as possible interactions between Dark Matter and Dark
Energy are also investigated. The influence of these interactions as well as of
Dark Matter scattering, on the 21 cm Hydrogen line radio signal when the
very first stars of the Universe were ignited, are also calculated and probed.

The possible cascading decay of Superheavy Dark Matter that could have
been created in the early Universe, to neutrinos as final product is computed
in detail and the oscillations of neutrinos are included with the motivation of
explaining the ultra-high energy neutrino signals in the PeV energy range
reported by Antarctic IceCube detector.

1.3.1.4. Neutrino Astrophysics

i) A neutrino flavour model is constructed in an attempt to explain the
observed baryon asymmetry of the Universe and its evolution starting
from the primordial Universe.

ii) Impact of mixing symmetry on neutrino models and its realization with
two simultaneous CP transformations, A robust prediction of the
framework is the possibility of resonant leptogenesis due to the
generalization of symmetry with the resulting baryon asymmetry
always requiring a non-maximal atmospheric mixing angle owing to
the fact that the baryon to photon ratio vanishes in the exact limit.

iii) The property of neutrino oscillations is used to probe the presence of
sterile neutrino in nature.
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1.3.2. Theory
1.3.2.1. Particle Physics Phenomenology:

Nature of dark matter in the universe is still an enigma. We have shown for
the first time that the loop-driven kinetic mixing between visible and dark
Abelian gauge bosons can facilitate dark matter production in the early
Universe by creating a dynamic portal, which depends on the energy of the
process. The required smallness of the strength of the portal interaction,
suited for freeze-in, is justified by a suppression arising from the mass of a
heavy vector-like fermion. The strong temperature sensitivity associated with
the interaction is responsible for most of the dark matter production during
the early stages of reheating.

Grand Unification is still a gold mine of speculation, but many features
arising from it can be experimentally tested. We have studied the extension
of the non-supersymmetric SO(10) grand unification theories by adding a
horizontal symmetry, which connects the three generations of fermions.
Without committing to any specific symmetry group, we re-investigate the 1-
loop renormalization group evolutions of the gauge couplings with one and two
intermediate breaking scales. We find that depending on the SO(10) breaking chains,
gauge coupling unification is compatible with only a handful of choices of
representations of the Higgs bosons under the horizontal symmetry.

We have presented the two loop virtual amplitudes that are relevant for
studying production of a pair of pseudo-scalar Higgs bosons (A) in gluon (g)
fusion sub process at the LHC. Radiative corrections to the four-point
amplitude g + g -> A + A in massless QCD up to the order, strong coupling to
the power four, in perturbation theory. This is computed in effective field
theory that describes the coupling of pseudo-scalars to gluons and quarks
directly, in the large top quark mass limit. The ultraviolet finite results are
shown to be consistent with the wuniversal infrared structure of QCD
amplitudes. Our results provide one of the important components relevant
for studies related to production of pair of pseudo-scalar Higgs bosons at the
LHC.

1.3.2.2. Strings:

The holographic entanglement entropy of a small size on the boundary of 10-
dimensional Lifshitz solutions Lif4(2)XS1XS5 has been calculated. These
space-times allow massive string like excitations.

Wormbhole geometries in asymptotically AdS_3 geometries were explored, that
have recently attracted a lot of attention in addressing the black hole
information paradox as well as the ensemble averaged description of

(quantum) gravitational path integral.
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Dynamical issues were explored in a 2d Conformal Field Theory with a
boundary, as well as a quark-like degree of freedom in a gluon bath.

1.3.2.3. Mathematical Physics:

We study the degeneracy pattern of energy levels appearing in the spectra of the
BC_N type of Polychronakos spin chains with Hamiltonians containing
supersymmetric analogue of polarized spin reversal operators. A novel expression
for the BC_N type of multivariate SRS (super Rogers-Szego) polynomials has been
derived that yields a variant of Haldane's motif called as branched motif, which
allows us to finally compute the degeneracy of all energy levels appearing in the
spectra of the BC_N type of Polychronakos spin chains.

1.3.2.4. QCD at Finite Temperature, Density and Magnetic Field:

A captivating nature of non-central heavy ion collisions indicates that a very strong
anisotropic magnetic field is generated, the initial magnitude of which can be very
high at RHIC and LHC energies at the time of the collision and then it decreases very
fast. Theoretical tools appropriate for a hot magnetised QCD medium are being
developed to study QCD thermodynamics.

1.3.2.5. Nuclear Theory:

The nuclear equation of state deduced from the tidal deformability based on
the gravitational wave event GW170817 is confronted with the one obtained
from empirical data on microscopic nuclei. It is found that suitably chosen
experimental data on isoscalar and isovector modes of nuclear excitations
together with the observed maximum neutron star mass constrain the
equation of state which displays a very good congruence with the GW170817
inspired one.

A systematic study of the central depletion of proton density has been
performed in the isotonic chains of nuclei with neutron numbers N = 20 and
28 using different variants of the relativistic mean-field models. The central
depletion in deformed nuclei tends to disappear irrespective of the occupancy
of the 2s1/,2 state in contrast to the spherical nuclei in which the unoccupancy
of the 2s1,2 state leads to the central depletion.

1.3.2.6. Strongly Interacting Systems:

Development of efficient algorithms called Meron Cluster methods, to
simulate Quantum Link Models ab-initio using Monte Carlo methods. Such
efficient algorithms, were constructed for models involving Abelian gauge
fields coupled with fermionic matter fields. We observe coherent oscillations
starting from simple initial states and indication of long thermalization times
in the system. Quantum circuits were also constructed to implement gauge
theories directly in the superconducting quantum computers of the IBMQ.
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1.3.2.7. Exact Relaxation Dynamics, OTOC and Quantum Information
Scrambling in a Multiply Quenched Harmonic Chain

We study the exact quantum dynamics of a trivially integrable system of
harmonic chains under a multiple quench protocol. Out of time ordered
correlator of two Hermitian operators at large time displays scrambling in the
thermodynamic limit. In this limit, the entanglement entropy and the central
component of momentum distribution both saturate to a steady state value.
We also show that reduced density matrix assumes the diagonal form long
after multiple quenches for large system size. These exact results involving
infinite dimensional Hilbert space are indicative of local thermal behaviour for
a trivially integrable harmonic chain.

1.3.2.8. Noncommutativity and the Cosmic Censorship Hypothesis

We show that a noncommutative massless scalar probe can dress a naked
singularity in AdS3 spacetime, consistent with the weak cosmic censorship.
The dressing occurs at high energies, which is typical at the Planck scale.
Using a noncommutative duality, we show that the dressed singularity has
the geometry of a rotating BTZ black hole which satisfies all the laws of black
hole thermodynamics. We calculate the entropy and the quasi-normal modes
of the dressed singularity and show that the corresponding spacetime can be
quantum mechanically complete. The noncommutative duality also gives rise
to a light scalar, which can be relevant for early universe cosmology.

1.3.2.9. Fibre Bundles in Lattice Systems

Some observable consequences that follow from a fiber bundle description of
a tight binding condensed matter system on a lattice are described. The
geometrical picture can be extended to describe non-periodic lattice
structures, where a single Brillouin zone is predicted.

1.4. Group - D: Condensed Matter Physics, Surface
Physics & Material Science

1.4.1. Condensed Matter Physics

One of the main focus of recent research in theoretical condensed matter
physics has been the competing effects of disorder and correlations in
quantum many body systems like many-body localization, superconductors,
Mott insulators, nano-particles and diluted magnetic semiconductors.
Another very important research direction for the group is nonequilibrium
systems with applications to biological systems.
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The mystery of room temperature ferromagnetism in diluted magnetic
semiconductors has been explored that has potential applications in
spintronics. Delocalization effect shrinks the ferromagnetic window
considerably, but the optimum ferromagnetic transition temperature
increases sharply, that clarifies the room temperature ferromagnetism
occasionally observed in experiments.

In disordered systems of interacting quantum particles, many-body
localization (MBL) leads to unique thermal properties that could be utilized in
a quantum heat engine. It is shown that MBL can be realized even in systems
with long range interactions which has great experimental significance. A
theoretical route is proposed to realize unconventional superconductivity in
strongly correlated band insulators without doping with a promise of
providing clean and high temperature superconductors.

Studies on spin-pinning effects and surface functionalization on the surface
of nano-particles are of potential applications in detectors, sensors and
cancer treatment. Pinning of surface spins shown to affect the hysteresis
properties of the core-shell magnetic nanostructures with different spin
interactions, namely, Ising, XY, and Heisenberg models. Following hysteresis
loop analysis, organic solvents are shown to induce spin pinning effects in
nano-particles.

Generalization of the Casimir stress for nematic liquid crystals in thermal
equilibrium to active systems shows that the two are significantly different.
The ability to control such forces can lead to a wide variety of applications in
self-assembly, particle transport, and the creation of novel devices. Inversion-
asymmetric tethered membranes are shown to exhibit a new double spiral
phase with long range orientational order. Asymmetry can trigger the
crumpling of these membranes as well. In vitro experiments on lipid
membranes, red blood cell membrane extracts, and on graphene coated on
one side, could test these predictions.

Nowadays, magnetocaloric effect (MCE) has gained major attention of the
researcher due to its potential application in environment-friendly energy
saving magnetic refrigeration technique and a promising alternative to the
conventional gas compression refrigeration technology. Enhancement of MEC
and magnetoresistance at room temperature in polycrystalline Pros-
xLaxSro2MnOs (x=0.2) compound was achieved by the chemical presser effect.
The magnetic phase diagram of the single crystalline Smo.5Cao.255r025MnO3
(SCSMO) compound has been constructed using MEC. Disorder induced large
relative cooling power and refrigerant capacity in polycrystalline
Lao.4Pro.3Bao.sMnOz (LPBMO) has been observed. We have detected size-
dependent modifications in magnetic ordering in charge ordered nano-
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particles through the study of MEC. The studies also imply that MEC can be
used as a sensitive tool to elucidate the different types of modifications of the
magnetic ground state of a magnetic material.

A detailed study on non-equilibrium dynamical behaviour associated with
cluster-glass state has been carried out through magnetic relaxation
behaviour along with magnetic memory effect in zero-field-cooled (ZFC) as
well as field-cooled (FC) conditions and associated aging effect. The zero-field
neutron diffraction study reveals the presence of a spatially limited
antiferromagnetic phase in addition to the magnetically frustrated cluster-
glass state. PraNiposSicos is shown to exhibit considerable MEC in a
temperature region much above the spin freezing due to the presence of
short-range magnetic correlation. The magnetic dilution effect on the
magnetic and magnetocaloric properties of (Gd:1xYx)2NiSiz (x = 0.25, 0.5, 0.75)
reveals these compounds becoming increasingly fragile resulting in magnetic
field induced ferromagnetic transition. Another series of materials, i.e., binary
RIrs (R = Gd, Tb, Ho) show co-existence of two polymorphic phases:
ferromagnetically ordered AuBes (C15b) and paramagnetically ordered AuCus-
type whose critical exponents a, B, y have been estimated. Using the band
structure analysis in the RTsAlx (R = Gd, Y; T = Pd, Pt) compounds, we have
found enhanced two dimensionality of the conduction electrons, which could
explain the absence of magnetic ordering in the later compound.

Layered van der Waals system, has attracted tremendous interest in recent
days since they retain intrinsic magnetism down to mono or bilayer limit
having potential applications in spintronics. Our investigation on properties
of free-standing colloidal doped ZnO nano-flower powder shows charge
carrier-mediated ferromagnetic coupling, which can empower the next-
generation spin-based information technologies. We have demonstrated that
grown Crls and CrCls single crystals shows sharper para-ferro transition with
decrease in magnetization in low field region with increase in pressure due to
change in coupling between the layers. We decipher the nature of magnetic
ground state of RCrTiOs (R = Dy and Ho) which exhibits several intriguing
phenomena in the low field region. We have studied the critical phenomena
associated with the magnetic phase transition in half-metallic full-Heusler
Co2TiGe which reveals a long-range ferromagnetic ordering in the system.

The fractional quantum Hall (FQH) edge states were theoretically projected as
a basis state for flying qubit operations. However, low equilibration length of
the FQH edge modes was the main obstacle to realize qubit. We have
demonstrated robust FQH edge modes with equilibration length as high as
800 um. We are looking forward to fabricate nano-devices and investigate
qubit.
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Graphene is a mono-layer material of carbon with excellent transport
characteristics at room temperature. It is a universal absorber because of free
bonds at the surfaces; as a result, it cannot be used in selective sensing
devices. We are working on graphene-based hybrid devices, where selectivity
will be achieved by suitable functional materials. Till now industrial process
friendly graphene devices are successfully fabricated and tested.

1.4.2. Surface Physics & Material Science

More Enhancement

A simple electroless deposition followed by a rapid

thermal annealing process is used to generate ;?2?82} gﬂj
triangular-shaped endotaxial Ag nanoparticles (NPs)
along with spherical Ag NPs on the planar Si surface.
A Si surface covered with spherical plus triangular
NPs shows significant SERS enhancement, compared
to only spherical NPs. The nanogaps between the j - -
spherical and triangular endotaxial NPs can act as a 5, e k& -3 '
major source of “hot spots” where the sharp edges of ——
the triangular geometry pose favourable situation for SERS enhancement.

Study of tunnel-induced photo-carrier escape
processes in a laterally coupled InAs sub-monolayer |, .\
quantum dot-based photodetector (SML QDPD) LAY ' ‘/
reveals mutual competition between the interband ; |
carrier recombination and inter-dot tunneling

inctation

lifetime with varying SML coverage. With increasing UG -
SML coverage, the time response is found to be nine ® i
times faster than a conventional Stranskii- -~

Krastanov QD photodetector. Additionally, inhibition of dark current due to
trapping of injected charge carriers up to higher temperatures have resulted
in high sustainable photodetectivity and offers near room temperature
photodetection.

Improved performance of nonvolatile memory (NVM) devices, particularly
resistive random-access memory (RRAM), has pushed the limits of different
applications not achievable in silicon-based complementary metal oxide
semiconductors (CMOS). Role of crystallization and operating temperatures of
oxides having varying oxygen content of different transition metal (HfO2, ZrO2
and V20s) have been studied here for device optimization.

Structural optimization of PEDOT:PSS thin films are important for their
possible use as hole transport layer in hybrid solar cell. Complementary
information obtained from the atomic force microscopy, X-ray reflectivity,
photoelectron spectroscopy and transmission length method suggest that

near 5% DMSO doped PEDOT:PSS film has the optimum structure (as
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presented schematically) for having the £ O 5 h
highest electrical conductivity. Further, LA #
maximum power conversion efficiency of '

. . . (a) 2.5% DMSO PEpPOT (b) 3% DMSO ) }.'5-;'.(1‘].' <:. DMSO I
11% with open-circuit voltage of 600 mV, a
. . . = NN — L)
a short-circuit current density >30 (G ‘@

mA/cm? and a fill factor of 59.4 iS pfffs gt il
achieved for such hybrid solar cell. ——— M T

1.4.3. Facility for Research in Experimental Nuclear
Astrophysics (FRENA)

1.4.3.1. FRENA Accelerator at SINP

The process of commissioning of FRENA Accelerator has been initiated by the
engineers of HVEE, The Netherlands, the manufacturer of the 3MV, HC+
Tandetron machine. The terminal voltage (TV) was tested to be stable at MV,
for more than four hours at a stretch.

The beams of Carbon (C3*) and Hydrogen (H*) have been tested and the
currents obtained in both cases conform with the values guaranteed by the
manufacturer. The Area Monitors for monitoring the radiation levels as per
the requirement of Atomic Energy Regulatory Board for the accelerator
laboratory, as well as various Search and Secure systems have been installed.

1.4.3.2. Target Laboratory at FRENA

The Target Laboratory of FRENA has been made operational. The laboratory
consists of Smart Coat 3.0A Thermal and Electron Beam Evaporation System
and a bench-top Sputter Coater including Carbon Coating.

Fig. Thermal and EB Evaporation System Fig. Sputter Coater System
1.4.4. Jaduguda Underground Science Laboratory (JUSL)
1.4.4.1. Estimation of Neutron Background at JUSL:

Neutrons produced from muon spallation reactions become a major source of
background in rare-event search experiments. Furthermore, the presence of
Uranium, Thorium in the underground rock produce neutrons through
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(alpha,n) reactions and fission. The integrated flux of radiogenic neutrons (i.e.
neutrons produced due to radioactivity) with energy threshold of 0.1 MeV was
estimated as (1.8 £ 0.2) x 10> cm™ sec’! using simulation and the results are
compared with the fast and the thermal neutron flux measurements carried
out earlier.

1.4.4.2. Muon Measurement at JUSL

A portable cosmic-ray setup consisting of 7 plastic scintillators coupled to
Silicon Photo Multiplier has been constructed at SINP for measurement of
cosmic-ray muon spectrum at different depths at UCIL. Measurement of cosmic-
ray muons infer a muon reduction factor of 1.7 X 104 at 555 m depth.

1.4.4.3. Networking Facility at UCIL

The underground laboratory has been networked with the surface office using
fiber connection. It has been further connected to the Health Physics
laboratory, UCIL wusing radio link. With the availability of Broadband
connection at the Health Physics Laboratory, it enables us to monitor the
experiment at Underground Laboratory from SINP, Kolkata.

1.4.4.4. Dark Matter Search Experiment at JUSL: Development of
Detector and Associated Electronics System

The superheated liquid detector has been fabricated at the SINP-laboratory.
The support system for the acoustic sensors of the detector has been
developed. The polymer cap of the detector container to support the
microphone and the pressure system has been fabricated using the 3D
printer at SINP workshop. The amplifier-DAQ system has been developed in
collaboration with VECC and tested for different gains of the acoustic sensors.
Calibration experiments and theoretical calculation have been carried out for
the dark matter direct search experiment with superheated liquid detector. To
detect the low mass WIMPs, the detector needs to be operated at lower
threshold where the detector becomes sensitive to gamma rays.

Fig. Experimental set up at JUSL
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The superheated droplet detector has been tested at JUSL to obtain
background signal count rate and neutron induced signals at different
frequencies and compared with signals from SINP lab.

1.4.5. SINP Beamline (BL-13) at Indus-2, RRCAT, Indore

The SINP Beamline at Indus-2 synchrotron radiation facility, RRCAT, Indore
is under full operation and in regular use. Mostly, it has been used to
characterize ultrathin, nanostructured films and multilayers in different
measurement modes, depending on the nature of the films and required
information.

Fig. Goniometer for X-ray scattering measurement Fig. X-ray beam spot at sample stage of
of samples at SINP beamline. the goniometer.

Thin film multilayers (ML) with periods in the nanometer range, fabricated by
alternate layers of high and low electron density materials, find extensive
applications as artificial Bragg reflectors in the field of Extreme ultraviolet
and soft X-ray based lithography and microscopy, X-ray lasers, plasma
physics, and astrophysics. Such multilayers, when fabricated, the films
change their basic properties such as density, and refractive index. The
properties of these films are conveniently evaluated by high resolution and
high intensity X-ray beams from synchrotron radiation. Typical X-ray
reflectivity profiles of Cr/Ti ultra-thin multilayer films are shown in the
Figure.
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Fig. X-ray reflectivity of Cr/Ti films showing Kiessig fringes (related to the total film-
thickness) and pseudo Bragg peaks (related to the bilayer-thickness). Left: Reflectivity profiles
for different bilayer thickness. Right: Analyzed reflectivity profile for a particular film.
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CHAPTER 2

SCIENTIFIC INFORMATION AND RESOURCE DIVISION
(SIRD): STUDY, TEACHING & FACILITIES

The Scientific Information and Resource Division (SIRD) of SINP was formed
on 14th September, 2018 with the motivation of integrating several activities
of the Institute like Library, Summer and Undergraduate Associateship
Programme, Institute Colloquium, Post-MSc training programme, all activities
of students related to the Homi Bhabha National Institute (HBNI), Mumbai,
SINP outreach programmes, all activities related to the Vigyan Pratibha
project, some special events of SINP, Prof. M. N. Saha Archive, etc. Most of
these activities were carried out from a DAE/SINP/HRD project called CARE-
[II and some from the non-plan recurring budget of the Institute. The
following are the list of activities undertaken by SIRD during the period:

2.1. Post-M. Sc. Associateship Course 2019 - 2020

The Ph.D. Programme of SINP starts with a full year of pre-Ph.D. course work
called Post-M.Sc. (PMSc). The course work commences from August and runs
through three semesters: First Semester (August-December), second
(January-April) and third Semester (May-July). In the first and second
semesters, students take up various course works. In the third semester,
project work on a topic (preferably) related to one’s doctoral work is carried
out, under the supervision of a faculty. The student submits a dissertation
describing the literature survey and the findings that is evaluated by
faculties. Finally, the student presents and defends the work in an open
forum.

In the year 2019-20, the following students were enrolled into the programme
for pursuing PMSc course work under three different streams, Theoretical
Physics, Experimental Physics & Biophysical Sciences.

Theoretical Physics

1. Pabitra Tripathy 4. Souvik Dey
2. Sandip Maiti 5. Sudip Mandal
3. SK Md Adil Iman 6. Suman Das

Experimental Physics

1. Afsar Ahmed 11. Soumya Bhowmik
2. Aman Gupta 12. Subrata Paul
3. Anindita Karmakar 13. Sukhendu Saha
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4. Habib Ahammad Mondal 14. Suman Dey

5. Koustav Pal 15. Sweta Baradia

6. Pralay Kumar Das 16. Tukai Singha

7. Saikat Sadhukan 17. Vimal Kumar

8. Suvankar Das 18. Amanulla Karikar
9. Soma Chatterjee 19. Krishan Das

10. Soumen Mondal 20. Sourav Sadhukan

Biophysical Sciences

1. Farhan Islam 6. Manali Basu

2. Somenath Sen 7. Sourav Mondal

3. Rachayita Nag 8. Pallavi Chatterjee
4. Russa Das 9. Manorama Ghosal
5. Debasish Prusty 10. Nilanjan Das

Theoretical Physics Courses

T1l. Compulsory Basic Courses in First Trimester (August - December
2019)

(i) Quantum Mechanics; Prof. Amit Ghosh

(ii) Statistical Methods; Prof. Bikash Kanti Chakrabarti

(iii Computational & Numerical Methods; Prof. Kalpataru Pradhan
(iv) Optional course 1; QFT 1; Prof. Koushik Dutta

T2. Optional Courses in Second Trimester (January - April 2020)
(Student can enroll in any three)

(i) ‘Astrophysics of Supernovae and Neutron Stars’
Instructor: Prof. Debades Bandyopadhyay
(ii) ‘Particle Physics’
Instructors: Profs. Ambar Ghoshal & Prakash Mathews
(iii) ‘General Relativity’
Instructor: Prof. Kumar Gupta & Tutor: Dr. Soumya Chakrabarti
(iv) ‘Quantum Field Theory-II’

Instructor: Prof. Arnab Kundu
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T3. Project/Review Topics (Third Trimester):-

Name of the Division Project Title Supervisor's Name
Student

Sudip Mandal Theory Entanglement Dynamics And Quantum | Prof. Kumar S.
Information Propagation In Physical Gupta
Systems

Suman Das Theory New Prescription For Calculating Prof. Arnab Kundu
Correlation Function : A Brief Review

Pabitra Tripathy |Theory Cosmology And Bouncing Scenario Prof. Amit Ghosh

Souvik Dey Theory Some Aspects of Field Theory in a Prof. Pradip
Magnetic Field Kumar Roy

Sandip Maiti Theory Fermionic Field Theories with the Prof. Debasish
Fermion Bag Method Banerjee

Sk Md Adil Imam | Theory Bayesian Analysis of Equation of State |Prof. Bijay Kumar

Agrawal

Additional Reading Courses in Second Trimester

The following Reading (full credit) Courses were offered:--

Title-1: Aspects of Quantum information and dynamics

(Instructor: Prof. Kumar S. Gupta)

Title-2: Riemannian Geometry

(Instructor: Prof. Amit Ghosh)

Experimental Physics Courses

T1. Compulsory Basic Courses in First Trimester (August - November

2019)

(i) Quantum Mechanics; Prof. Amit Ghosh

(i)

(i)

Statistical Methods; Prof. Bikash Kanti Chakrabarti

Computational & Numerical Methods (Prof. Supratik Mukhopadhyay,

Prof. Sandip Sarkar, Prof. Debasish Das, Prof. Nayana Majumadar)

(iv)

Experimental Techniques & Research Orientation (Prof. Indranil Das)

T2. Advanced Course in Second Semester (January — April 2020)

(i) Advanced

Condensed

Matter  Physics

Transport,...): Prof. Sangam Banerjee

(ACMP)

(Magnetism,
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(i) Advance Materials Science/Nanoscience/Physics of Surfaces and
Interfaces (AMS): Prof. Satyajit Hazra, Prof. Satyaban Bhunia, Dr.
Biswarup Satpati and Prof. Mrinmay K. Mukhopadhyay

(iii Advance course on Nuclear Physics-I (ANP-1): Prof. Ushasi Datta
(Prof. Bijay Agrawal, Prof. Debasish Majumdar, Prof. Ushasi Datta
and scientists from VECC)

(iv) Advance course on Nuclear Reaction (ANP-2): Prof. Chinmay Basu

(v) Advance Course on High Energy Physics (AHEP): Prof. Satyaki
Bhattacharya

(vi) Advance Course on C++ and ROOT (ACC++): Prof. Subir Sarkar

(vii) Astroparticle Relics and Messengers: Their Origin and Principles of
Detection (ARM): Prof. Pijushpani Bhattacharjee, Prof. Mala Das &
Prof. Pratik Majumdar

(viii) Advance Course on Quantum Optics (AQO): Prof. Sankar De (reading
course)

(ix) Advance Course on Laser Spectroscopy / Molecular Spectroscopy
(ACLS): Prof. Montu K. Hazra (reading course)

T3. Projects/Review Topics (Third Semester)

Name of the Division Project Title — I Supervisor's Name
Student

Suman Dey Expt Energy Loss Fine Structure Dr. Biswarup Satpati

Sweta Baradia Expt Study of Level-1 Trigger Objects for | Prof. Subir Sarkar
the CMS Phase2 Upgrade

Anindita Expt In search for multiple O+ state in Prof. Sukalyan

Karmakar 100Ru Chattopadhyay

Sukhendu Saha Expt Study of windowless gas target and | Prof. Chinmay Basu
simulation

Soumen Mondal Expt Theoretical aspect of Quantum Beat | Prof. Montu K. Hazra
Spectroscopy

Saikat Expt Theoretical aspect of Cavity Ring- Prof. Montu K. Hazra

Sadhukhan Down Spectroscopy

Soma Chatterjee Expt Literature survey of multiferroic Prof. Indranil Das
material

Afsar Ahmed Expt Magnetic Skyrmion-1 Prof. Indranil Das
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Amanulla Karikar |Expt Intrinsic Van Der Waals Magnetic Prof. Indranil Das
materials-I

Shuvankar Das Expt Electronic structure investigations of | Prof. Krishnakumar
ultrathin films using Angle-resolved |S.R. Menon
Photoemission Spectroscopy

Subrata Paul Expt Spectromicroscopic investigation of | Prof. Krishnakumar
surfaces and ultrathin films using S.R. Menon
Low-Energy Electron Microscopy
(LEEM) system

Aman Gupta Expt Flux Analysis of NOvA and DUNE Prof. Debasish
Experiments Majumdar

Habib Ahammad | Expt The 2009 multiwavelength campaign | Prof. Pratik

Mondal on Mrk 421: Variability and Majumdar
correlation studies

Soumya Bhowmik | Expt Spin Glass Prof. Chandan

Mazumdar

Pralay Kumar Das | Expt R&D of a Time Projection chamber Prof. Nayana
for its application in particle tracking | Mazumdar

Koustav Pal Expt Correlation spectroscopy to study Prof. Mrinmay K
the dynamics of a system Mukhopadhyay

Vimal Kumar Expt Feasibility Study of Superheated Prof. Mala Das
Liquid Target/Detector For Low
Energy Nuclear Astrophysics
Reactions

Tukai Singha Expt Electron Energy Loss Spectroscopy Dr. Biswarup Satpati
(EELS) of Metal Nanostructure

Sourav Expt Understanding Galactic 26Al Prof. Ushasi Datta

Sadhukhan Synthesis

Bio-Physical Sciences Courses

T1l. Compulsory Basic Courses in First Trimester (August — November,

2019)

(i) Principles of Biochemistry

(ii)) Principles of Physical Chemistry

(i)

(iv)

Structural and Computational Biology

Advanced Laboratory Practices
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T2. Second Trimester
1. Research Methodology (Compulsory)

2. Advanced Level Optional Courses (to choose any 2 from each Group -
A, B and C)

A. Advanced Biophysical Techniques (OPT1)

(i) Macromolecular crystallography

(i) Chromatography and Mass Spectrometry

(iii) Spectroscopic techniques

(iv) Imaging techniques

B. Topics in Cell Biology (OPT2)

(i) Cell cycle

(ii) Mechanobiology

(iii) Chromatin and epigenetics

(iv) Intracellular trafficking

(v) Neuroscience

C. Topics in Modern Biology (OPT3)

(i) Membrane Biophysics and Structural Dynamics of Membrane Proteins
(ii) Introduction to Space Bioengineering and Medicine
(iii) Drug Discovery: Modern Day Approach

(iv) Nanobiomaterials
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T3. Project/Review Topics (Third Trimester):-

programs through epigenetic
perspective to combat viral
infection

Name of the Division Project Title Supervisor's Name
Student

Russa Das Biop Non-canonical Receptor Tyrosine Prof. Debashis
Kinase and Degenerative Signaling | Mukhopadhyay

Somenath Sen Biop Regulation of Neurodegeneration Prof. Debashis
through IncRNAs Mukhopadhyay

Pallavi Chatterje Biop Central nervous system (cns) Prof. Debashis
inflammatory demyelinating Mukhopadhyay
disorders: molecular cues and
downstream pathways.

Debasish Prusty Biop Atypical metabolites in the Dr. Soumen Kanti
survival of cancer cells Manna

Farhana Islam Biop Exploring the molecular Dr. Padmaja. P.
mechanisms involved in the Mishra
regulation of Holliday junction by
eukaryotic DNA mismatch repair
proteins.

Sourav Mondal Biop Defect enriched electrocatalysts Dr. Dulal Senapati
and understanding their surface
structure.

Manorama Ghosal |Biop Exosomal tetraspanin based Dr. Dulal Senapati
biophysical non-invasive cancer
detection.

Nilanjan Das Biop Role of Caspases in Regulating Dr. Oishee
Mitochondrial Dynamics and Chakrabarti
Invasive Potential in Glioblastoma
Multiforme (GBM).

Manali Basu Biop Reconnoitering the therapeutic Dr. Padmaja P Mishra
and diagonastic potential of
Nucleic Acid Aptamers based on
the G quadruplex.

Rachayita Nag Biop Targeting the host metabolic Dr. Chandrima Das

Essential Course for Students of Theoretical Physics, Experimental
Physics & Biophysical Sciences:

Research Methodology Course Teacher: Prof. KSR Menon, SPMS Division

Page | 35




2.2. Summer & Undergraduate Associateship (UGA)
Programme

Students from across the country were inducted into our Summer (25) and
UGA (20) programme and received guidance from our faculty members.

2.3. Outreach Programme

2.3.1. Stanzin Dorjai, an internationally acclaimed film maker delivered a
lecture on “The Shepherdess of the Glaciers” at SINP on July 3, 2019 as part
of our Scientific Social Outreach programme.

2.3.2. SINP participated in the Science Outreach Programme at 7t National
Science Exhibition cum Fair 2019 organised by Bengal Human Resource
Development Foundation at Patuli, Kolkata (September 25-29, 2019).

2.3.3. 20 Students and Teachers visited our Institute on November 1, 2019
from Kamrup College, Assam.

2.3.4. SINP organized the Science Outreach Programme at Vigyan Samagam
at Science City Ground (November 4-December 30, 2019). Around 935
students from 17 Kendriya Vidyalayas (KV) participated under Vigyan
Pratibha Programme.
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2.3.5. SINP participated in the Science Outreach Programme at 24th
Sundarban Kristi Mela — O- Loko sanskriti Utsab (December 20-29, 2019)
organised by Kultali Milon Tirtha Society at Kultali, P. O. — Narayantala, P. S.
& Block — Basanti, Dist. — South 24 Parganas.

2.3.6. 25 students and teachers visited our Institute from Don Bosco
University, Assam (January 10-13, 2020).

2.3.7. 75 students and teachers of Govt. Autonomous College, Rourkela,
Jharkhand visited our Institute on January 16, 2020.

2.3.8. Workshop on Water Conservation was organised at SINP on January
21, 2020 under Institute outreach Programme to increase awareness about
our present environmental crisis. Around 180 students and teachers
participated in the event.
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2.3.9. “Meghnad Saha Smarak Vigyan Mela” was organized at Triangular
Park, Rashbehari Avenue, Kolkata. ( January 23-26, 2020).

2.3.10. “13th Sundarban Utsab” was organized at Sonakhali, Basanti, South
24 Parganas. (January 23-February 1, 2020).

2.3.11. National Science Day was celebrated on
February 28, 2020 at Meghnad Saha Auditorium,
SINP, Salt Lake Campus. Around 500 students and
50 teachers participated in the Science Model and
quiz competitions that were held on the occasion.

2.4. Best Performance Awards for Students

(i) Sabyasachi Maulik has been awarded the best performance prize in
Post-M.Sc., jointly with Suvankar Purkait, in the session 2018-19 in
physics.

(i) Suvankar Purkait has been awarded the best performance prize in
Post-M.Sc., jointly with Sabyasachi Maulik, in the session 2018-19 in
physics.
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(i)

(iv)

v)

(vi)

Sabyasachi Maulik has been awarded the A.P. Patro Memorial prize in
Post-M.Sc., jointly with Suvankar Purkait, in the session 2018-19 in
physics.

Suvankar Purkait has been awarded the A.P. Patro Memorial prize in
Post-M.Sc., jointly with Sabyasachi Maulik, in the session 2018-19 in
physics.

Palamou Das has been awarded the best performance prize in Post-
M.Sc. in the session 2018-19 in biophysical sciences.

Dr. Ratnadwip Singha has been awarded the best thesis prize of SINP
for the year 2019, who carried out his Ph.D. work on “Electronic
transport, Fermi surface properties, and lattice dynamics of some
topological semimetals" and currently holding a post-doctoral position
at the Chemistry Dept, Princeton University.

2.5. Ph. D. Awarded

@)

(i)

(iii)

(iv)

v)

(vi)

(vii)

Dr. Piyali Majumder [Prof. Debashis Mukhopadhyay] A study on
common pathways of Alzhemer’s disease and diabetes:
commonalities, causes and consequences. University of Calcutta,
May, 2019.

Dr. Sabyasachi Sen [Prof. Chandrima Das] The Role Of Trans-
Activating Factor TCF-19 in Decoding the Epigenetic Landscape of
Chromatin. University of Calcutta, June, 2019.

Dr. Dipayan Bose [Prof. Abhijit Chakrabarti] Chaperone activity of
spectrin: molecular origin of specificity. Homi Bhabha National
Institute. Mumbai. November, 2019.

Dr. Shramana Chatterjee [Prof. Udayaditya Sen] Crystal structure of a
unique LMWPTP from Vibrio cholerae and its functional studies. Homi
Bhabha National Institute, Mumbai, January, 2020.

Dr. Isha Sengupta [Prof. Chandrima Das| Dynamic Chromatin
Association and Function of Transcription Co-Factor Sp110, A Bona
Fide Non-Histone Protein. University of Calcutta, February, 2020.

Dr. Saran Chattopadhyaya [Prof. Subrata Banerjee] DNA Replication-
Repair In megakaryopoiesis. Homi Bhabha National Institute,
Mumbai, February, 2020.

Dr. Roopam Sinha [Prof. Ambar Ghosal] Impact of symmetries: A
phenomenological study on neutrino mass model, Homi Bhabha
National Institute. Mumbai, October, 2019.
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(viii) Dr. Subha Samanta [Prof. M. S. Janaki] Nonlinear Dynamics OF

(ix)

(x)

(xi)

(xii)

Regular and Chaotic Magnetic Fields, Homi Bhabha National
Institute. Mumbai, July, 2019.

Dr. Avik Banerjee [Prof. Arnab Kundu]| Aspects of AdS/CFT with
fundamental flavours. Homi Bhabha National Institute, Mumbai,
October, 2019

Dr. Bankim Chandra Das [Prof. Sankar De| Experimental and
theoretical studies of electromagnetically induced phenomena in
atomic rubidium. Homi Bhabha National Institute, Mumbai,
December, 2019.

Dr. Swasti Nandan [Prof. Subir Sarkar and Prof. Sunanda Banerjee]
Search for di-Higgs production with CMS data at Vs = 13 TeV at the
LHC, Homi Bhabha National Institute, Mumbai, July, 2019.

Dr. Arnab Singh [Prof. Milan K. Sanyal and Prof. Mrinmay
Mukhopadhyay| Low Dimensional Magnetic Structures. Homi Bhabha
National Institute, Mumbai, February, 2020.

(xiii) Dr. Anshu Chatterjee [Prof. Pratik Majumdar| Search for very high

energy gamma-ray from galactic sources & development of calibration
system for future imaging telescope. Homi Bhabha National Institute,
Mumbai, July, 2019.
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CHAPTER 3
FACILITIES

3.1. Major Activities of Computer Section

The wired network of the Institute which was commissioned in 2007 was
upgraded in 2019. The new network has a 20G backbone with capability of
extending limited number of 10G connectivity to select nodes on a need basis.
The hardware Firewall/Unified Threat Management (UTM) system for
perimeter and end points, was placed in the network replacing its software
counterpart some time back. The IT security needs of these installations and
that of the Institute at large are taken care of following guidelines of the
CISAG (Computer & Information Security Advisory Group), DAE.

The section has two High Performance Computing (HPC) systems for scientific
programming needs: (i) RISC based architecture having a theoretical peak
performance about 800 GFLOPs (ii) HPC cluster based on Intel x86
architecture having a theoretical peak performance about 1 TFLOPs. A new
HPC system with 15 nodes with high speed modern 10G interconnect was
commissioned in 2019.

SINP website was developed following the Guidelines of Indian Government
Website (GIGW) and has obtained the certification of Standardization Testing
and Quality Certification (STQC), GOI.

Swipe entries at the Security Gates are now updated to the Oracle database
in real time via the E-attendance viewing application. Employees can view
their attendance entries without worrying about their browser versions.

A portal for pensioners was developed for the pensioners/family pensioners of
the Institute to enable them to view their monthly pension sheets as well as
pension related notices remotely.

Various other important modules of e-Gov have been developed by the
Software Development Team, namely Leave Management System (LMS),
Salary processing, pay slip generation & viewing, Medical Bill Processing
System, Generation of release letter for No Dues Clearance of the students,
Pension Processing and Online Report Viewing facility, Provident Fund (PF)
management system.

Several software modules with Oracle database in back end and APEX as the
front end were developed or modified with added features and are in
production. Some of the software modules are Salary, PF loan and investment
management, Student release order, Pension etc.
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3.2. Augmentation of Electrical Infrastructure

With the commissioning of 4 numbers of f\W
(625 KVA) DG Sets, present capacity of #7
emergency power has been enhanced from
around 500 KVA to 3000 KVA. Also, the
33KV /440V Substation augmentation work is _
being done which shall increase the capacity
from 4 MW to 7 MW. 1

3.3. Installation of New EPABX

An IP based EPABX with server gateway
architecture has been installed in the year 2019-20 |
to upgrade the old analogue exchange. The EPABX
presently has 100 IP Phones and 1000 Analogue
phones. The Capacity may be increased up to
25000 lines.

There are 3 nos of Primary Interface Lines (PRI),
two of them are used for the main outgoing and
incoming connections. The 3rd one is used for the
Anunet voice calling.

Other than that, the general features such as Call
forward, Call Back, auto night mode, conference
etc. features are also available in the EPABX.
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CHAPTER 4

RESEARCH OUTPUT IN TERMS OF PUBLICATIONS OF
SCIENTIFIC ARTICLES

(1t April 2019 - 31%t March 2020)

In this period about 421 scientific articles (out of which 183 are with
international collaboration) have been published in 143 scientific journals
whose average Impact Factor is 4.255. Among these, 110 scientific articles
(out of which 66 are with international collaboration) have appeared in high
impact journals (I.LF. 2 5 = 110) and 75 (out of which 38 are with
international collaboration) articles are having IF =2 6 like Nature, Annals of
the Rheumatic Diseases, Nature Communications, Plant Cell, Chemistry of
Materials, ACS Applied Materials & Interfaces, Physical Review Letters,
Advanced Optical Materials, Chemsuschem, Astrophysical Journal and
Supplement Series, Diabetologia, Sensors and Actuators B, Solar Energy
Materials and Solar Cell, Nanoscale, Food Chemistry, Applied Surface
Science, Free Radical Biology and Medicine and etc.
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CHAPTER 5
AWARDS & DISTINCTIONS

Dr. Chandrima Das Awarded “S. Ramachandran - National
Bioscience Award for Career Development - 2019” by the
Department of Biotechnology

Dr. Chandrima Das, Associate Professor-F at the
Department of Biophysics and Structural Genomics
Division of Saha Institute of Nuclear Physics has been
selected as one of the recipients of National Bioscience
Awards for Career Development.
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CHAPTER 6
CONFERENCES, SEMINARS & WORKSHOPS
6.1. YSC 2019

Young Scientists’ Colloquium 2019 (YSC-2019) of Materials Research Society
of India (MRSI), Kolkata Chapter was organized at SINP on September 17,
20109.

6.2. School and Symposium on Advances in
Biomedical Mass Spectrometry

The Biophysics and Structural Genomics Division organized a School and a
Symposium on the Advances in Biomedical Mass Spectrometry with focus on
its applications in diseases including cancer during Nov 11-14, 2019.

6.3. AAPCOS Workshop

On the occasion of 100 years of Saha lonisation Equation by Prof. Meghnad
Saha, Advances in Astroparticle Physics and Cosmology, AAPCOS 2020 was
organised during 6-10 January, 2020 at SINP.
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6.4. Saha Theory Workshop

Theory Division of Saha Institute of Nuclear Physics hosted its fifth “Saha
Theory Workshop 2020: Amplitudes and Correlators” during January 13 to
January 17, 2020.

6.5. SLENA Workshop 2020

A School cum Workshop on Low Energy Nuclear Astrophysics, SLENA 2020
was organized during February 10-14, 2020 at the Saha Institute of Nuclear
Physics, Kolkata.
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CHAPTER 7
SPECIAL EVENTS
7.1. Foundation Day of SINP

70th Foundation day of Saha Institute of
Nuclear Physics was celebrated on January
11, 2020. Prof. Gautam Bhattacharyya,
Director, SINP addressed all the past and
present members of SINP, followed by the
release and screening of a film on Prof.
Meghnad Saha and a visit to the Meghnad
Saha Gallery.

N o WS N

Smt. Richa Bagla, Jt. Secretary (Finance), DAE and member, SINP GC garlanding the bust of
Prof. Saha.
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7.2. Film on Meghnad Saha

On the occasion of the 125t birth anniversary of Prof. Meghnad Saha, a film
was made by Satyajit Ray Film & Television Institute, Kolkata that was
released on 11th January, 2020.

7.3. Flag Hoisting and Saluting on Independence Day,

August 15, 2019

7.4. “Swachhata hi Seva” Campaign at SINP

On the occasion of Swachhata Diwas, all the
members of the Institute were requested to avoid
usage of plastic materials & wastage of water, to
maintain overall cleanliness. The usage of ceramic
cups in place of plastic & paper cups in the
canteen has been enforced. Special plantation drive
was carried out inside the campus to make the

environment greener. Special cleanliness drive has
been undertaken in the Institute on Oct. 01 & 02, 2019. The renovation of

necessary plumbing works & installation of
sprinklers to water the garden areas have been

completed. Disposal of biological wastes through

proper channel is being continued. Several LED
bulbs are installed in place of CFL & incandescent
bulbs to minimize electrical expenditure. We have
taken utmost care to negate unwanted stagnant
water through regular monitoring.
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7.5. Safety Meet

The annual Safety and Occupational Health Awareness Programme was held
on December 5, 2019. The program comprised of a lecture by Prof. Subroto
Chakrabarty of W. B. Academy of Pediatrics on “Lessons Learned from
Dengue Epidemic in Kolkata". This was followed by demonstration of fire
Equipment and Evacuation drill in which all the members of the Institute
took part.

7.6. Gallery on Meghnad Saha

A Gallery depicting various phases of the life and works of Prof. Meghnad
Saha has been completed. It is open for all and housed in the atrium of the
Phase III building of SINP.
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CHAPTER 8
FUTURE PROGRAMME OF THE INSTITUTE

The future programmes of the Institute are broadly divided into three major
projects. In the following, the major research activities to be undertaken in
each of the three programmes together with the scope under each activity is
listed:

Basic Research in Nuclear and High Energy Physics

This project encompasses (a) basic research at the frontiers of Nuclear,
Astroparticle, Atomic, Molecular, Plasma and Theoretical physics and (b)
utilization and augmentation of two national research facilities namely,
Facility for Research in Experimental Nuclear Astrophysics (FRENA) and
Jaduguda Underground Science Laboratory (JUSL) for dark matter search.
These facilities will be unique of their kind in India.

Scope of the Project

e Utilization and wupgradation of a national accelerator facility for
research in nuclear astrophysics (FRENA).

e Augmentation of research facilities for utilization at national and
international accelerator centres.

e Development and installation of fast timing photon spectrometer,
magnetic spectrometers for electrons and recoils.

e Molecular Beam Spectroscopy Laboratory to perform Vibrational
Mediated Photo-dissociation (VMP) of atoms, molecules and clusters.

e Storage and retrieval of light pulses in cold and hot atomic medium
using coherent manipulation of photons.

e Fabrication of a muon telescope capable of discriminating materials
having different atomic numbers.

e Construction and setting up of surface laboratory at Jaduguda site
above ground.

e Quantitative evaluation of the radiation background at the
underground site at Jaduguda.

e (Quantitative response of suitable scintillating crystals to electrons,
gamma rays and neutrons.

e Detector development for Dark Matter search experiment and
observational TeV gamma-ray astronomy.

e Installation of a facility for compute-clusters and development of
scientific software in advanced areas of theoretical research.
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e Operation, maintenance and Data Collection from 2nd station of muon
spectrometer of ALICE.

¢ Physics analysis from data collection with ALICE and CMS detectors at
Large Hadron Collider, CERN.

Basic and Applied Research in Biophysical and
Material Sciences

This basic and applied research project has two major research activities to
begin with, namely, (a) integrated cancer research initiative, and (b) synthesis
and characterization of novel materials and devices. The first activity will
focus on the alterations in cellular architecture and metabolic
reprogramming, in tandem with the interaction of tumours with their micro-
environment, which might determine the fate of cancer cells. The second
activity aims to develop and study the energy efficient functional materials
and devices (EEFMD) and to understand the structures and properties of
controlled low dimensional (LD) systems with emphasis on the nano-
structuring, ordering and surface interface tuning (NOSIT) of energy
harvesting materials (EHMs). In future we would like to be in the forefront of
Biophysics and Smart Materials.

Scope of the Project

¢ Cellular and molecular basis of cancer.

e Structural insights on viral and human proteins.

e Novel cancer biomarkers and therapeutic strategies.

e Epidemiological correlation of level of radioactivity and oxidative stress
with cancer.

e Installation of UPAINT Imaging, Liquid Handling system for
crystallization, EPR, Quantitative ESI-MS and an animal house.

e Synthesis and characterization of materials and device structures
having large local/non-local magnetoresistance and topological
properties.

e Demonstration of next-generation coherent electronics based on
topologically protected states.

e Synthesis of efficient magnetocaloric, spin-caloric and thermoelectric
materials/devices.

e Controlled growth of LD EHMs, characterization of their structures
using scattering, microscopy and spectroscopic techniques facilities
and finally measurement their properties.

e Installation of a small and wide-angle X-ray scattering (SAXS-WAXS)
and a versatile scanning electron microscope (VSEM) facilities.
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e Plans to tilt the X-ray beam from the synchrotron source with a mirror
to measure the in-plane grazing incidence diffraction from the liquid
surfaces and determine the structure of the assembly of nanoparticles/
biomolecules on the liquid surface at the SINP beamline facility at
RRCAT.

Infrastructure Developments (ID)

The primary aim of the project is to develop, upgrade and maintain the
central facilities of the Institute that are open to use for all students, staff,
faculty members and visitors. The central facilities consist of several activities
of the Institute, such as training of personnel, outreach programs, research,
workshop, fire fighting & safety, civil & electrical works, repairing and
upgrading sites, central computing facility, network infrastructure, etc. The
full project will be implemented through various sections and facilities of the
Institute. The project will provide support to the HRD component of the
Institute.

Scope of the Project:

e Qutreach programs.

e Re-modeling of Library and M N Saha Archive.

e Campus e-Surveillance (CCTV).

e Procurement of Safety equipment (Radiation, Fire, Chemical and
others).

e Renovation & Installation of Fire fighting pipe line above the ground.

¢ Construction of new campus in Belgachia.

¢ Installation and Distribution of transformer system.
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CHAPTER 9

EMPLOYEE STRENGTH INCLUDING MALE-FEMALE

RATIO
Men-in-position as on 31.03.2020
. Filled
Category Sanctioned up Male | Female
post (No.)
(No.)

Scientific 139 79 65 14
Technical 173 115 108 7
Administrative 85 63 49 14
Auxiliary 118 58 55 3
Canteen 15 11 11 0
Total 530 326 288 38
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CHAPTER 10
AUDITED STATEMENTS OF ACCOUNTS
2019-2020
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K. SHARMA & CO.

CHARTERED ACCOUNTANTS

INDEPENDENT AUDITORS’ REPORT
TO THE MANAGEMENT OF
SAHA INSTITUTE OF NUCLEAR PHYSICS

1. Report of the Financial Statements

We have audited the accompanying financial statements of SAHA INSTITUTE OF NUCLEAR PHYSICS,
which comprises of the Balance Sheet as at March 31, 2020 and the Income & Expenditure Account and
Receipts & Payments Account for the year ended, and a Summary of significant accounting policies and
other explanatory information.

2. Management's Responsibility for the Financial Statements

Management is responsible for the preparation of these financial statements that give a true and fair view
of the financial position, financial performance of the Institute in accordance with the generally accepted
accounting practices followed in India. This responsibility includes the design, implementation and
maintenance of internal control relevant to the preparation and presentation of the financial statements
that give a true and fair view and are free from material misstatements, whether due to fraud or error.

3. Auditor's Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conduct
our audit in accordance with the Standard in Auditing issued by the Institute of Chartered Accountants of
India. Those Standards require that we comply with ethical requirements and plan and perform the audit
to obtain reasonable assurance about whether the financial statements are free from material
misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in
the financial statements. The procedures selected depend on the auditor's judgement, including the
assessment of the risks of material misstatement of the financial statements, whether due to fraud or
error, In making those risk assessments, the auditor considers internal control relevant to the Institute’s
preparation and fair representation to the financial statements in order to design audit procedures that
are appropriate in the circumstances. An audit also includes evaluating the appropriateness of
accounting policies used and the reasonableness of the accounting estimates made by the management
as well as evaluating the overall presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis of
our audit opinion.

4. Opinion

a) Management has started maintaining Fixed Assets Register from 2002-03 to 2019-20. All
columns of the Fixed Assets Register has been filled as per GFR. However, date of installation,
identification, location are not mentioned. There has been addition of Fixed Assets valued at Rs.
7,63,54,783.16 /- during the year. Physical verification of Fixed Assets has not been done, In
view of the forgoing comments, it is not possible to opine on correctness or otherwise of the

Fixed Assets.

b) Miscellaneous Advance: The balance in Miscellaneous Advance of 4.05 lacs in 2018-19 which
has come down to Rs.1.97 lacs in 2019-20 pertaining to advances for more than 10 years. The
balance as on 31 March, 2020 is Rs 9.64 Lacs.

c) Substantial amount is recoverable from sponsors of project. Such recoverable includes 29
projects sponsored by CSIR, DST, UGC, DAE. The value of which is 1.23 crores approx.
Efforts should be made to realise the same to make good the outgoing.

d) Unspent grants under current liabilities for ongoing projects remained static / unadjusted for 3
years or much earlier period. Necessary steps to be taken to adjust the same.
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e) In case of precious metal, physical verification has been done upto 2018-19 and verification for
2019-20 expected to be carried out.

Subject to the above observations in our opinion and to the best of our information and according to the
explanations given to us, the financial statements give a true and fair view in conformity with the

accounting principles generally accepted in India.

i) In case of the Balance Sheet of the State of affairs of the SAHA INSTITUTE OF

NUCLEAR PHYSICS as at 31st March, 2020.
ii) Inthe case of Income & Expenditure Account, of the deficit for the year ended on that date.

ii) In the case of the Receipt & Payments Account, of the transactions during the year ended on that

date.
For K. Sharma & Co.
Chartered Accountants
FRN 302045E
UDIN20005313AAAAADS908

A

<

(K. K. Sharma)
Partner
Membership No.005313

Place :Kolkata
Date :21.09.2020
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REPORT ON OTHER LEGAL AND REGULATORY REQUIREMENTS

As required on the above matters, we report that:

a) We have sought and obtained all the information and explanation which to the best of our
knowledge and belief were necessary for the purpose of our audit.

b) In our opinion proper books of accounts as required by law have been kept by Institute so far as
appears from our examination of those books.

c) The Balance Sheet and the statements of Income and Expenditure dealt with by this report are in
agreement with the books of account.

For K. Sharma & Co.
Chartered Accountants
FRN 302045E
UDIN20005313AAAAADS5908

-—_‘_—.—_‘_'—__ﬁ-
|r(T(. K. Sharma)
Partner
Membership No.005313

Place : Kolkata
Date :21.09.2020
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Balance Sheet as at 31st March, 2020

Schedule
CAPITAL FUND & LIABILITIES
CORPUS / CAPITAL FUND 1
RESERVE & SURPLUS 2
EARMARKED FUNDS / ENDOWMENT FUNDS 3
SECURED LOANS & BORROWINGS 4
UNSECURED LOANS & BORROWINGS 5
DEFFERED CREDIT LIABILITIES 6
CURRENT LIABILITIES AND PROVISIONS 7
TOTAL
ASSETS
FIXED ASSETS
Gross Block 8
Less : Accumulated Depreciation 8
INVESTMENTS- FROM EARMARKED/
ENDOWMENT FUNDS 9
INVESTMENTS- OTHERS 10
CURRENT ASSETS, LOANS & ADVANCES 11
EXCESS OF EXPENDITURE OVER INCOME
TOTAL
SIGNIFICANT ACCOUNTING POLICES 24
CONTINGENT LIABILITIES AND
NOTES ON ACCOUNTS 25

The Schedules referred to above form part of these Accounts

2019-20

647549933.95

5162540.00

5071026213.81

2018-19

589705739.79

5223661.00

4771354511.13

5723738687.76

5366283911.92

4599295893.23
3024261705.38

4524809324.07
2858791379.12

15675034187.85

3237223.00

627305556.76

3518161720.15

1666017944.95

81456880.00

685388582.08

2933420504.89

5723738687.76

5366283911.92

,

‘ 0\ \\‘_‘ <
ﬂ/ﬂ,u"f" Nt

(B. S. Kadian)

(V.P. Mlshra )

Accounts Officer Registrar

In terms of our attached Report of even date
For K. Sharma & Co

Chartered Accountants RMA
FRN 302045E S te
// X« =
* ( KOLKATA- 1,
(K. KrSharma) }%ki\\_ _,Jé;r
Partner RETAES

Membership No. 005313

1/B, Old Post Office Street, Room No.8, (First Floor),
Kolkata - 700 001

Dated :- 21/09/2020

( Gautam Bhattacharyya )
Director



SAHA INSTITUTE OF NUCLEAR PHYSICS

Income & Expenditure Account for the year ended 31st March, 2020

INCOME : -

Income from Sales/Services
Grants

Fees / Subscriptions

Income from Investments
Income from Royalty, Publication
Interest Earned

Other Income

Increase / Decrease in stock of finished goods
and works-in-progress

Excess of Expenditure over Income
transferred to Balance Sheet

EXPENDITURE : -

Establishment Expenses

Other Administrative Expenses
Expenditure on Grants, Subsidies
Interest

Depreciation

The Schedules referred to above form part of these Accounts

Schedule

12

13

14

15

16

17

18

19

20

21

22

23

2019-20

1081595.00

1191782615.77

10085325.00

584741215.26

2018-19

397970.00

1115567556.45

10330789.00

633569410.99

1787690751.03

1759865726.44

1355286686.84

265899223.93

3835.00

166501005.26

1334477365.98

246217144.07

6525.40

179164690.99

1787690751.03

1759865726.44

X\
Lm I\ g - .
U/‘ \; A /‘Gm.«law Qo es—pp
(V. P: Mlshra ) (B.S. ‘Kadian ) ( Gautam Bhattacharyya )
Accounts Officer Registrar Director

In terms of our attached Report of even date
For K. Sharma & Co
Chartered Accountants
FRN 302045E
A,

F‘—'—_‘—'_“
(K. Sharma)

Partner
Membership No. 005313

1/B, Old Post Office Street, Room No.8, (First Floor),

Kolkata - 700 001
Dated :- 21/09/2020



SAHA INSTITUTE OF NUCLEAR PHYSICS

Receipts & Payments Account for the year ended 31st March, 2020

Receipts 2018-19 | 2019-20 | Payments | 2018-19 | 2019-20 |
Opening Balance b/f :-
Cash in hand 30.00 Establishment Expenses 87,01,92,025.98 93,49,01,693.84
Current Account Balances 31,05,12,088.22 24,51,08,395.19 Administrative Expenses 24,19,14,522.07 26,25,03,723.93
Bank Charges 6,525.40 3,835.00
Grant-in-aid received from DAE :- Assets 17,14,93,860.56 7,44 ,86,569.16
Recurring 1,02,79,00,000.00 1,14,03,00,000.00 Investment
Non-Recurring 4,55,91,401.57 Expenses paid for ongoing projects of other agencies 6,19,82,756.59 5,77,88,988.99
Grant received from other agencies HBA & Other Advances paid 8,55,918.00 9,42,800.00
for on going projects 6,98,90,213.00 3,70,64,272.00 Margin Money deposit 7,72,78,728.00 2,53,08,754.00
HBA & Other Advance recovery 22,36,179.00 22,76,404.00 Other Deposit 1,20,24,400.00 5,000.00
Investment 9,16,07,316.00 7,82,19,657.00 Advances paid 1,33,86,765.00 1,40,84,394.00
Realisation of Margin Money Deposit 15,35,74,691.00 2,76,55,839.00 Last Year's provision paid 58,09,181.00 53,33,301.00
Realisation from other Deposit 44,000.00 36,000.00 Last Year's current liabilities paid 2,72,39,380.00
Realisation of other advances 1,50,49,684.00 1,19,62,505.00 Pension Fund Payments 1,10,004.00
Interest Received Closing Balance c/f :-
Income Receipts 1,07,28,759.00 1,11,66,920.00 Cash in hand 7,832.00
Liabilities (Deposits) 86,00,681.60 Current Account Balances 24,51,08,395.19 18,70,82,665.87
Pension Fund Receipts 1,58,096.00 1,68,888.00

. MJ”“‘
(V. P~Wishra )

Accounts Officer

In terms of our attached Report of even date

For K. Sharma & Co
Chartered Accountants
FRN 30?045E

f z 'K\_/*ﬂuu\. A

(K K sStarma)y——
Partner

Membership No. 005313

1,72,72,92,457.79

1,56,25,59,561.79

1/B, Old Post Office Street, Room No.8, (First Floor),

Kolkata - 700 001
Dated :- 21/09/2020

(B. S. Kadian)
Registrar

1,72,72,92,457.79

1,56,25,59,561.79

MWW

( Gautam Bhattacharyya )
Director



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 1 Corpus / Capital Fund
Opening Balance (DAE) as on 1st April, 2019

Add: Non-Recurring (Plan) Grant utilised
for Capital expenditure
Recurring (Non-Plan) Grant utilised
for Capital expenditure

5,24,95,100.36

53,49,093.80

Balance of Capital Fund (DAE) as at year end

Schedule : 2 Reserve & Surplus
Schedule : 3 Earmarked Funds

A A.P.Patra Memorial Prize Fund
New Pension Fund :-
Employees' Subscription
Employer's Contribution
Interest received

B Revolving Fund for HBA & Other Adv
Transfer from/ (to) Recurring Grant
for HBA Fund -13,33,604.00

-1,50,64,899.96

2019-20

58,97,05,739.79

5,78,44,194.16

7,18,04,368.34

2,33,93,529.22

64,75,49,933.95

64,75,49,933.95

64,899.00

1,61,991.00
1,61,991.00
1,27,942.00

5,16,823.00

Interest received on HBA & Other Advances

Total

Schedule : 4 Secured Loans & Borrowings

Schedule : 5 Unsecured Loans & Borrowings
Schedule : 6 Deffered Credit Liabilities
Schedule : 7 Current Liabilities & Provisions
A. Current Liabilities
1 Unspent Grant from on going Projects
BIRAC - Sangram Bagh
CSIR- Consolidated Grant

CSIR- Avik Basu
CSIR- Bijoy Kr. Daga

X L
(’E CKOLKATA-1), )
St J)E

).?;“vau_l_,&@‘
RED ACT

-1,63,08,503.96
2,10,44,220.96

-1,36,84,638.96

-13,80,261.00

2018-19

49,45,07,842.23

9,561,97,897.56

58,97,05,739.79

58,97,05,739.79

64,075.00

1,61,991.00
1,61,991.00
2,37,946.00

6,26,003.00

46,45,717.00

51,62,540.00

2,45,490.16
8,80,005.18
2,34,822.00

54,221.00

-1,50,64,899.96
1,96,62,5657.96

45,97,658.00

52,23,661.00

2018-19

7,33,200.00
8,80,005.18
2,34,822.00
54,221.00
Contd.



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 7 Current Liabilities & Provisions (Contd.)

CSIR- Debabrata Ghose
CSIR- Arindam Biswas
CSIR- Anindita Karmakar
CSIR- Ayan Kumar Patra
CSIR- Arnab Bhattacharyya
CSIR- Farhana Islam

CSIR- Indranil Mukherjee
CSIR- K. Chhabita Saha
CSIR- Kalipada Das

CSIR- Kallor Bera

CSIR- Madhumita Choudhury
CSIR- Meduri C. Kumar
CSIR- Moin Shaikh

CSIR- Mausumi Mondal
CSIR- Nabanita Deb

CSIR- Neha Rai

CSIR- Nupur Biswas

CSIR- Partha Sarthi Guin
CSIR- Polash Banerjee
CSIR- Prithewish Dutta
CSIR- Rabindra Nath Bhowmick
CSIR- Rahul Banerjee

CSIR- Ramanuj Banerjee
CSIR- Samsul Islam

CSIR- Samik Dutta Gupta
CSIR- Samir Nath Mallick
CSIR- Sanchayita Mondal
CSIR- Sanghamitra Raha
CSIR- Satyaki Chatterjee
CSIR- Sayantani Ghosh
CSIR- Sebabrata Maity
CSIR- Sibnath Roy
CSIR-Smruti Medha Mishra
CSIR- Sohan Kr. Jha

CSIR- Sourav Karar

CSIR- Sourav Sadhukhan
CSIR- Souvik Mondal

CSIR- Souvik Dey

CSIR- Sreeja Chakrabarti
CSIR- Subhankar Mandal
CSIR- Sukanya Bhattacharya
CSIR- Sukhendu Saha
CSIR- Suman Dey

CSIR- Tanmoy Ghosh
CSIR-Tukai Singha

CSIR- Ujjal Kr. Gayen

CSIR- Upala Mukhopadhyay
CSIR- Vimal Kumar

DAE- RRF- Naba Kumar Mondal
DAE- RRF- Pijushpani Bhattacharjee
DAE-RRF-Satyajit Saha
DBT- Anindita Das

DBT- Amrita Sengupta

DBT- Chandrima Das

DBT- Debashis Mukhopadhyay

2019-20

2,562,910.00
26,202.00
13,334.00
20,000.00
20,000.00
13,334.00
40,000.00
1,01,729.00
74,522.00
54,738.00
38,679.00
1,41,222.00
25,210.00
236250.00
48,243.00
35,245.00
32,105.00
53,489.00
1,98,227.00
77,645.00
1,01,5670.00
1,15,299.00
1,63,558.00
20,000.00
62,998.00
22,701.00
31,293.00
4,52,044.22
7,974.00
49,175.00
26,261.00
46,570.00
32,986.00
1,03,132.00
2,01,795.00
11,366.00
66.00
10,437.00
69,608.00
20,000.00
1,33,805.00
13,334.00
13,334.00
20,000.00
13,334.00
61,485.00
20,000.00
13,334.00
3,11,017.00
94,918.00
6,73,623.00
2,10,957.00
1,95,447.00
23,57,892.00
677.00

2018-19

72,910.00
6,202.00

20,000.00

1,01,729.00
74,522.00
54,738.00
38,679.00
1,41,222.00
25,210.00
2,36,250.00
48,243.00
35,245.00
32,105.00
53,489.00
1,98,227.00
77,645.00
1,01,570.00
1,15,299.00
1,53,558.00
7,720.00
62,998.00
22,701.00
31,293.00
4,52,044.22
7,974.00

' 49,175.00
20,000.00
46,570.00

1,03,132.00
2,01,795.00

66.00
69,608.00

1,33,805.00

61,485.00
2,896.00

2,35,873.00
1,49,665.00

32,507.00
5,74,520.00

677.00
Contd.
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CSIR- Debabrata Ghose
CSIR- Arindam Biswas
CSIR- Anindita Karmakar
CSIR- Ayan Kumar Patra
CSIR- Arnab Bhattacharyya
CSIR- Farhana Islam

CSIR- Indranil Mukherjee
CSIR- K. Chhabita Saha
CSIR- Kalipada Das

CSIR- Kallor Bera

CSIR- Madhumita Choudhury
CSIR- Meduri C. Kumar
CSIR- Moin Shaikh

CSIR- Mausumi Mondal
CSIR- Nabanita Deb

CSIR- Neha Rai

CSIR- Nupur Biswas

CSIR- Partha Sarthi Guin
CSIR- Polash Banerjee
CSIR- Prithewish Dutta
CSIR- Rabindra Nath Bhowmick
CSIR- Rahul Banerjee

CSIR- Ramanuj Banerjee
CSIR- Samsul Islam

CSIR- Samik Dutta Gupta
CSIR- Samir Nath Mallick
CSIR- Sanchayita Mondal
CSIR- Sanghamitra Raha
CSIR- Satyaki Chatterjee
CSIR- Sayantani Ghosh
CSIR- Sebabrata Maity
CSIR- Sibnath Roy
CSIR-Smruti Medha Mishra
CSIR- Sohan Kr. Jha

CSIR- Sourav Karar

CSIR- Sourav Sadhukhan
CSIR- Souvik Mondal

CSIR- Souvik Dey

CSIR- Sreeja Chakrabarti
CSIR- Subhankar Mandal
CSIR- Sukanya Bhattacharya
CSIR- Sukhendu Saha
CSIR- Suman Dey

CSIR- Tanmoy Ghosh
CSIR-Tukai Singha

CSIR- Ujjal Kr. Gayen

CSIR- Upala Mukhopadhyay
CSIR- Vimal Kumar

DAE- RRF- Naba Kumar Mondal
DAE- RRF- Pijushpani Bhattacharjee
DAE-RRF-Satyajit Saha
DBT- Anindita Das

DBT- Amrita Sengupta

DBT- Chandrima Das

DBT- Debashis Mukhopadhyay

Schedule : 7 Current Liabilities & Provisions (Contd.) 2019-20

2,52,910.00
26,202.00
13,334.00
20,000.00
20,000.00
13,334.00
40,000.00
1,01,729.00
74,522.00
54,738.00
38,679.00
1,41,222.00
25,210.00
236250.00
48,243.00
35,245.00
32,105.00
53,489.00
1,98,227.00
77,645.00
1,01,570.00
1,15,299.00
1,53,558.00
20,000.00
62,998.00
22,701.00
31,293.00
4,52,044.22
7,974.00
49,175.00
26,261.00
46,570.00
32,986.00
1,03,132.00
2,01,795.00
11,366.00
66.00
10,437.00
69,608.00
20,000.00
1,33,805.00
13,334.00
13,334.00
20,000.00
13,334.00
61,485.00
20,000.00
13,334.00
3,11,017.00
94,918.00
6,73,623.00
2,10,957.00
1,95,447.00
23,57,892.00
PO 677.00

2018-19

72,910.00
6,202.00

20,000.00

1,01,729.00
74,522.00
54,738.00
38,679.00
1,41,222.00
25,210.00
2,36,250.00
48,243.00
35,245.00
32,105.00
53,489.00
1,98,227.00
77,645.00
1,01,5670.00
1,15,299.00
1,53,558.00
7,720.00
62,998.00
22,701.00
31,293.00
4,562,044 22
7,974.00
49,175.00
20,000.00
46,570.00

1,03,132.00
2,01,795.00

66.00
69,608.00

1,33,805.00

61,485.00
2,896.00

2,35,873.00
1,49,665.00

32,507.00
5,74,520.00

677.00
Contd.



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 7 Current Liabilities & Provisions (Contd.)

DBT- H. Raghuraman

DBT- Nitaipada Bhattacharya - 3
DBT-Nilanjan Das

DBT- Oishee Chakrabarti

DBT- Semanti Ghosh

DBT- Soma Mondal

DBT-Subhendu Roy

DBT- Subhabrata Majumder

DBT- Supriya Khanra
DBT-NBACD-Chandrima Das
DRDO- Dulal Senapati

DST- Helium (Andaman)

DST- Helium (Brainstorming)

DST- Helium (Isotope)

DST- HENPP (ALICE)

DST- HENPP- CMS

DST- Indranil Das

DST- INSPIRE- Madhurima Pandey
DST- INSPIRE- Sridhar Tripathy
DST- J.C.Bose Fellowship-BKC
DST- J.C.Bose Fellowship-MKS
DST- J.C.Bose Fellow (G. Bhattacharyya)
DST- J.C.Bose (Naba Kumar Mondal)
DST- Rudranil Basu

DST- SERB- Arti Garg

DST- SERB-A.N.S. lyenger-2

DST- SERB- Balaram Dey

DST- SERB- Bibekananda Maji
DST- SERB- Chandragiri Venkatesh
DST- SERB-Chandrima Das

DST- SERB- Chandrima Das (2)
DST- SERB- Chandrima Das (3)
DST- SERB-Chandrima Jash

DST- SERB- Debmita Chatterjee
DST- SERB- Dipankar Bhattacharya
DST- SERB- Haridas Pai

DST- SERB- H.Raghuraman

DST- SERB- Jadunath De

DST- SERB- Kaushik Sengupta
DST- SERB- Lakshmi Maganti

DST- SERB- Nikhil Chakraborty
DST- SERB- Nuclear Astrophysics
DST- SERB- Qishee Chakrabarti
DST- SERB- Padmaja Prasad Mishra
DST- SERB- Pijushpani Bhattacharya
DST- SERB- Radhey Shyam

DST- SERB- Rakesh Kr. Mishra
DST- SERB- Sangram Bagh

DST- SERB- Sangram Bagh (2)
DST- SERB- Sansa Dutta

DST- SERB- Shamik Gupta

DST- SERB- Shravanti Mukherjee
DST- SERB- S. K. Manna

DST- SERB- Siddhi Chaudhuri
DST- SERB- Srabani Karmakar

DST- SERB- Subrata Mondal é
1‘3:_ r
’,

2019-20
1,00,58,231.10
70,576.00
38,439.00
12,561,875.00
62,184.00
1,09,493.00
17,36,393.00
2,20,283.00

7,00,000.00
22,74,751.62
7,96,836.36
7,444.50
6,83,5626.79
55,46,484.87
7,54,682.54

1,7568.00
1,83,856.00
11,22,178.31

8,36,786.00

14,32,209.00
59,083.00

4,00,587.00
41,725.00
14,628.30
9,10,612.40
56,50,982.00

3,85,834.00
1,31,754.00
4,29,001.17
6,72,668.70
1,77,997.00

45,340.00

3,10,891.00
25,08,500.00
5,04,317.00

6,04,107.00
10,41,975.60

2,36,298.00

8,51,202.00
9,441.00
5,69,716.00
73,041.00

2018-19
2,42,14,914.00
70,576.00

5,00,000.00
1,41,910.00
1,47,652.00

1,57,5671.00

15,90,295.00
7,96,836.36
7,444 .50
6,83,526.79
1,59,46,980.95
9,33,765.54
4,64,170.00

47,036.00
8,00,987.31
15,34,406.30
7,85,820.00
4,84,002.00
2,65,151.00
37,18,000.00
6,61,510.00
5,54,061.00
3,35,000.00
1,30,700.00
4,28,351.30
14,89,000.00

26.00

3,35,000.00
8,40,194.36
11,10,516.00
1,03,835.00
3,04,430.00
1,23,371.00
1,65,340.00
50,000.00
15,53,220.00

5,45,000.00
2,12,446.00
1,62,979.00
2,229.00
24,22.640.00
1,10,460.00
3,35,000.00
48,665.00
4,77,833.00
3,71,479.00
3,35,000.00
81,017.00
Contd.



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 7 Current Liabilities & Provisions (Contd.)

DST- SERB- Udayaditya Sen
EURO- INDIA - GRID

IFCPAR- Gautam Bhattacharya
INSA- Bilwagopal Ghosh
SINP-BARC

UGC- Abhishek Sau

UGC- Benazir Alam

UGC- Debdatta Mookherjee
UGC - Jay Chandran

UGC- Swadesh Mondal
Publication Grant for Works of Meghnad Saha
Stitchtung Fund Research Grant

Other Current Liabilities

Deposit Against House Allotment
Deposit for Earnest Money

Deposit for Security Money

Retention Money Deposit

Income Tax deducted at source
Professional Tax

GPF Subscription

VPF Subscription

P.F. Loan Recovery

SINP Co-Operative Dues Recovery
Life Insurance Premium

House Building Loan( Banks)
Recurring Grant (Salary) carried over
Recurring Grant (General) carried over
Non - Recurring Grant carried over
Unclaimed Medical Expenses

GSLIS Premium Recovery

GSLIS Maturity Claim

Salary Payable

Pension Payable

SINPEU- Members' Subscription

PM National Relife Fund

BARC- A/c Director, SINP

BARC- Co-Operative Dues Recovery
Misc. Recovery

Employee's Subs. to New Pension Fund Trust
Employer's Subs. to New Pension Fund Trust
Interest on Margin Money

Interest on STD

Provisions

Provision for Electricity Charges

Provision for Audit Fees

Provision for Accrued Gratuity

Provision for Accrued Leave Encashment
Provision for Accrued Pension

/f\i’;‘ii\n SN
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2019-20
4,77,061.00
6,66,969.00

19,856.00
51,773.00
1,444.00
13,673.00
14,769.00
15,386.00
96,158.00
3,00,000.00
14,49,599.00

5,52,13,989.82

2018-19
7,57,117.00
6,66,969.00

68,835.00
19,856.00
51,773.00
1,444.00
13,673.00
14,769.00
15,386.00
96,158.00
3,00,000.00
14,49,599.00

7,57,91,521.81

53,09,063.00
83,19,517.00
71,457.00
61,06,971.00
64,707.00
17,33,986.00
30,50,620.00
4,16,065.00
25,90,957.00
2,78,835.50

1,29,19,417.32
1,85,01,510.72
4,97,22,107.35
8,143.00
26,640.00
8,925.00
2,55,40,892.10
1,96,92,663.00

3,62,440.00
8,13,654.00
8,13,654.00
13,05,231.00
85,15,100.00

5,000.00
50,40,401.00
48,18,657.00

71,457.00
78,703.00
74,255.00
19,20,666.00
30,09,520.00
4,04,198.00
26,36,415.00
3,01,096.10
72,834.00
2,37,577.16
26,72,307.99
18,62,26,356.17

8,143.00

29,340.00
90,290.00
2,79,85,910.90
1,99,04,741.00
53,520.00
4,333.00
24,820.00
1,080.00
3,52,440.00
7,29,210.00
7,29,210.00
11,60,615.00
67,48,096.00

16,61,62,555.99

26,53,91,192.32

48,14,376.00
20,000.00
27,07,38,689.00
19,45,36,683.00
4,37,95,39,920.00

57,21,498.00
20,000.00
27,35,62,141.00
19,40,70,411.00
3,95,67,97,747.00

4,84,96,49,668.00

4,43,01,71,797.00

5,07,10,26,213.81

4,77,13,54,511.13




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 8 Fixed Assets
GROSS BLOCK DEPRECIATION NET BLOCK
Net Sale/ Accumulated Adjustment Accumulated Net
Rate of Cost at Addition Disposal Total Depreciation Depreciation for Sale / Depreciation Book value
Depre- the beginning during during Cost at the at the begining during the Disposal atthe atthe
ciation of the year the year the year year end of the year year year end year end
% Rs. P Rs. P Rs. P Rs. P Rs. P Rs. P Rs. P Rs. P Rs. P
Fixed Assets
1 Leasehold Land Nil 24,98,280.27 24,98,280.27 - - 24,98,280.27
2 Building 10% 23,32,59,594.59 4,24,451.00 23,36,84,045.59 15,02,33,242.95 54,24,987.94 15,56,58,230.88 7,80,25,814.71
3 Building- Housing 5% 8,87,50,926.00 8,87,50,926.00 4,05,81,516.44 23,85,414.20 4,29,66,930.64 4,57,83,995.36
4 Building- Hostel 5% 24,67,171.00 24,67,171.00 14,03,101.99 53,203.41 14,56,305.40 10,10,865.60
5 Electrical Installation 10% 7,18,91,538.65 16,22,919.00 21,523.00 7,34,92,934.65 3,22,16,534.77 25,38,741.00 15,444.00 3,47,39,831.78 3,87,53,102.87
6 Plant, Machinery & Equipment 15% 3,58,68,46,976.27 5,46,40,544.16 5,990.00 3,64,14,81,530.43 2,20,20,24,621.84 14,17,82,192.77 2,34,38,06,814.61 1,29,76,74,715.82
7 Motor Vehicles 15% 44 86,602.51 11,77,511.00 33,09,091.51 15,76,242.61 96,099.59 4,34, 977.00 12,37,365.20 20,71,726.31
8 Furniture & Fixture 10% 3,79,86,321.91 12,63,029.00 3,92,49,350.91 1,72,81,661.09 15,05,255.60 1,87,86,916.69 2,04,62,434.22
9 Office Equipments 15% 3,38,64,877.90 27,13,525.00 3,45,160.00 3,62,33,342.90 1,61,26,983.00 20,69,993.49 2,65,214.00 1,79,31,762.49 1,83,01,580.41
10 Computer/Peripherals 40% 43,15,68,521.85 1,50,26,574.00 3,18,030.00 44,62,77,065.85 38,20,63,283.84 98,45,069.49 3,15,044.00 39,15,93,309.33 5,46,83,756.52
11 Library Books 15% 3,10,63,290.64 6,63,741.00 3,17,27,031.64 1,52,75,596.49 7,99,934.28 1,60,75,530.77 1,56,51,500.87
12 Other Fixed Assets 15% 1,25,122.48 1,25,122.48 8,594.10 113.48 8,707.57 1,16,414.91
4,52,48,09,324.07 7,63,54,783.16 18,68,214.00  4,59,92,95,893.23 2,85,87,91,379.12  16,65,01,005.26  10,30,679.00  3,02,42,61,705.38  1,57,50,34,187.85
Previous year 4,35,33,15,463.51 17,40,60,095.56 25,66,235.00 4,52,48,09,324.07 2,68,15,80,108.13 17,91,64,690.99 19,53,420.00 2,85,87,91,379.12 1,66,60,17,944.95




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 9 Investments-from earmarked /
endowment funds

Schedule : 10 Investments- Others

Short Term deposits with Scheduled Banks:-
A.P. Patra Prize Fund Investment
Stitchtung Fund Research Grant
Short Term Deposits

Schedule : 11 Current Assets, Loans & Advances

A. Current Assets
Cash balance in hand
Bank balances on Current Account
with Scheduled Banks

B. Loans, Advances & Other Current Assets

1 Loans Interest bearing Loan to Staff :-
House Building Advances
Motor Car Advance
Motor Cycle/Scooter Advance
Computer Advance

2 Advances & Other Amounts Recoverable
in cash or in kind or for value to be received

a) Deposits -
Deposit for Gas Cylinders
Deposit with Calcutta Telephones
Deposit with CESC (Belgachia)
Deposit with CESC (KMDA )
Deposit with DAVP, Govt of India
Deposit with Salt Lake Service Station
Deposit for Custom Duty
Deposit for Margin Money against L/C
Deposit with DCSEM
Deposit for Electricity with VECC

2019-20

50,000.00
14,06,880.00
17,80,343.00

32,37,223.00

2018-19

50,000.00
14,06,880.00
8,00,00,000.00

7,832.00

18,70,82,665.87

8,14,56,880.00

0.00

24,51,08,395.19

18,70,90,497.87

24,51,08,395.19

39,12,539.00
3,25,085.00
42,626.00
3,65,467.00

38,00,724.00
3,78,905.00
74,722.00
3,43,307.00

46,45,717.00

45,97,658.00

16,50,026.05
82,000.00
1,37,969.00
6,84,000.00
2,431.80
16,000.00
99,378.58
1,86,84,916.00
38,85,00,000.00
1,00,00,000.00

16,86,026.05
82,000.00
1,37,969.00
6,84,000.00
2,431.80
16,000.00
99,378.58
2,10,32,001.00
38,85,00,000.00
1,00,00,000.00

41,98,56,721.43

42,22,39,806.43




b)

d)
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Advance to Staff for Expenses:-

Travelling Advance

Leave Travel Concession Advance

Festival Advance
Medical Advance
Miscellaneous Advance
Contingency Advance

Advances to Others:-
Advance to Suppliers

Expenditure incurred for Projects and

Recoverable from Sponsors:-

CSIR- AN.S lyenger

CSIR- Banani Mukhopadhyay
CSIR- Buddhadev Mukherjee
CSIR- Dhruba Gupta

CSIR- Kakoli Banerjee

CSIR- Kamalika Roy

CSIR- Malabika Sen

CSIR- Pool(Moumita Maity)
CSIR- Partha Saha(1)

CSIR- Puneet Mishra

CSIR- Rajib Sarkar

CSIR- Sreyasi Dutta

CSIR- Satya Ranjan Halder
CSIR- Suchandra Bandopadhya
CSIR- Tanwi Ghosh

DAE- INO

DAE- Raja Ramanna Fellowship
DBT-Sampa Biswas

DST- Debi Choudhuri 3

DST- Helium (J&K)

DST- Helium (ONGC)

DST- ICONSAT-2003(MKS)
DST- Indranil Das

DST- Partha Saha

DST- SERB- Dhrubojyoti Roy
INDUS-II (MKS)

SINP-VECC

UGC- Consolidated Grant
UGC - D. Mukhopadhyay

2019-20

20,09,000.00
1,79,000.00
4,875.00
21,337.00
9,64,167.86
1,03,731.00

32,82,110.86

2018-19

5,39,000.00
11,200.00
4,875.00
14,970.00
4,05,421.86
1,855.00

44,269.00

9,77,321.86

44,269.00

2,27,169.00

2,27,169.00

9,997.00
44,082.00
1,830.00
500.00
2,96,743.00
40,528.00
1,74,200.00
2,119.00
59,312.50
1,17,594.00
11,453.00
26,431.00
71,422.00
500.00
11,545.00
1,35,929.80
5,850.00
12,997.00
17,244.00
5,43,182.29
30,715.03
6,917.00
1,48,009.00
1,13,242.00
22,632.00
60,78,181.08
43,06,028.00
53,556.90
43,500.00

9,997.00
44,082.00
1,830.00
500.00
2,96,743.00
40,528.00
1,74,200.00
2,119.00
59,312.50
1,17,594.00
11,453.00
26,431.00
71,422.00
500.00
11,545.00
1,35,929.80
5,850.00
12,997.00
17,244.00
5,43,182.29
30,715.03
6,917.00

1,13,242.00
22,632.00
60,78,181.08
43,06,028.00
53,556.90
43,500.00

1,23,86,240.60

1,22,38,231.60

GRAND TOTAL

62,73,05,556.76

68,53,88,582.08




Schedule : 12 Income from Sales/Services

Processing Charges for Liquid Nitrogen
Accommodation Charges Received

Schedule : 13 Grant/ Subsidies

i) Revenue Expenditure incurred from :-

Non-Recurring Grant
Recurring Grant-Salaries
Recurring Grant-General

Schedule : 14 Fees / Subscriptions

Schedule : 15 Income from Investments

Schedule : 16 Income from Royalty,
Publication

Schedule : 17 Interest Earned

Schedule : 18 Other Income

Hostel Rent
Standard Licence Fees

Contr. Medical Benefit Scheme Premium

Misc Income
Income from Projects

Schedule : 19 Increase / Decrease in
stock of finished goods and

works-in-progress

SAHA INSTITUTE OF NUCLEAR PHYSICS

2019-20

4,320.00
10,77,275.00

10,81,595.00

8,40,09,148.46
92,17,18,159.84
18,60,55,307.47

1,19,17,82,615.77

2018-19

11,010.00
3,86,960.00

3,97,970.00

8,92,63,837.83
85,44,88,150.98
17,18,15,567.64

1,19,17,82,615.77

26,225.00
6,81,758.00
65,30,435.00
14,73,254.00
13,73,653.00

1,00,85,325.00

1,11,55,67,656.45

1,11,55,67,556.45

34,550.00
6,68,554.00
64,25,732.00
5,24,618.00
26,77,335.00

1,03,30,789.00




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 20 Establishment Expenses

Salaries, Allowances, Fellowship, Associateship

and Contribution to CPF & Pension Fund

Gratuity

Leave Encashment

Pension, Family Pension and Ex-gratia
Payment during the year

Add : Closing Provision made

Less : Opening Provision written off
Honorarium to Visiting Professor
Children's Tution Fees
Leave Travel Concession
Medical Expenses
Staff Uniform & Liveries
Student Contingency Expenses
Ph.D. Registration Fees
Telephone Charges Reimbursement

23,84,50,232.00

4,37,95,39,920.00

4,61,79,90,152.00
3,95,67,97,747.00

Schedule : 21 Other Administrative Expenses

Consumables, Stores and Spare Parts
Electricity Charges

Repairs & Maintenance

Overtime Allowance

Consolidated Pay

Stipend

Rent, Rates & Taxes

Vehicle Running, Maint., Insurance & Taxes

Transport Charges

Postage, Telephone and Internet Charges

Printing & Stationery

Travelling & Conveyance
Seminar, Conference & Workshop
Subscription & Contribution
Auditor's Remuneration
Hospitality Expenses

Legal Charges

Freight Charges

Advertisement & Publicity
Agency Expenses

Misc Expenses

Software

Journals

Book Binding Charges
Professional Fees
Accommodation Charges Paid
NPS Uploading Charges

Loss on Sale of Copier Machine
Loss on Sale AC Machine

Loss on Sale of Vehicle

Schedule : 22 Expenditure on Grants,
Subsidies

Schedule : 23 Interest

Bank Charges

2019-20

58,29,98,809.68
3,50,60,974.00
3,36,43,948.00

66,11,92,405.00
6,15,753.16
40,51,951.00
32,30,291.00
3,12,17,047.00
55,900.00
13,34,595.00
8,51,000.00
10,34,013.00

20,78,19,355.00

3,95,67,97,747.00
4,16,46,17,102.00
3,49,72,33,755.00

2018-19

57,78,03,518.00
4,30,27,775.00
47,13,151.00

66,73,83,347.00
7,94,114.98
26,14,334.00
60,43,512.00
2,90,48,963.00
17,850.00
16,89,697.00
2,46,500.00
10,94,604.00

1,35,52,86,686.84

1,33,44,77,365.98

2,68,69,862.08
5,10,62,398.00
6,70,90,719.58
26,697.00
19,43,707.00
4,84,159.00
3,022.00
5,41,938.00
15,65,950.00
22,25,488.00
35,32,492.88
1,39,17,200.00
9,77,298.00
20,14,226.08
20,000.00
22,57,443.00
1,82,200.00
1,00,700.00
76,209.00
4,26,46,550.00
11,38,775.00
19,61,006.00
4,41,59,266.31
5,414.00
14,780.00
3,41,529.00
17,774.00
49,946.00
4,279.00
6,68,195.00

4,79,59,141.77
4,75,59,514.00
3,59,86,224.10
35,043.00
16,69,420.00
3,89,257.00
1,81,026.00
4,15,675.00
11,63,430.00
7,15,544.00
42,71,629.87
1,56,17,559.34
3,13,225.00
21,22,392.03
39,000.00
22,44,361.00
2,56,100.00
93,231.00
11,34,055.00
2,34,47,802.00
39,78,079.00
1,02,17,777.70
4,57,49,906.26
0.00

38,710.00
2,19,899.00
16,813.00

0.00
3,82,329.00

26,58,99,223.93

24,62,17,144.07

3,835.00

6,525.40

3,835.00

6,525.40




Statement of Utilisation of Grant during 2019-20

Opening Balance of Unspent Grant

Add: Grant Received during the year
Less: Unspent Plan Grant refunded

Total Grant

Less: Grant Utilised during the year :-
Capital Expenditure:
Fixed Assets
Margin Money Deposit

Revenue Expenditure:
Expenses
Less: Income

Current Assets, Loans & Advances:

Misc. Advance

Advance for Contingency
TA Advance

Advance to Suppliers
Festival Advance

LTC Advance

Medical Advance

Prov for Elec Charges
Prov for Audit Fees

Sub-total
Transfer from HBA & Other Fund
Total Utilisation

Closing Balance of Unspent Grant

Grant from Deptt of Atomic Energy

Recurring
Salaries
2,37,577.16

General
26,72,307.99

93,44,00,000.00 20,59,00,000.00

Total
29,09,885.15

1,14,03,00,000.00

Non-Recurring
18,62,26,356.17

0.00

93,46,37,577.16 20,85,72,307.99

1,14,32,09,885.15

18,62,26,356.17

68,91,569.80
-15,42,476.00

92,82,48,594.84 18,57,07,649.47
-65,30,435.00  -46,07,644.00

2,44,696.00
68,817.00
1,65,000.00
0.00

0.00
1,67,800.00
6,367.00
42,82,622.00
20,000.00

92,17,18,159.84 18,60,55,307.47
-13,33,604.00
92,17,18,159.84 19,00,70,797.27

1,29,19,417.32 1,85,01,510.72

68,91,569.80
-15,42,476.00

1,11,39,56,244.31
-1,11,38,079.00

2,44,696.00
68,817.00
1,65,000.00
0.00

0.00
1,67,800.00
6,367.00
42,82,622.00
20,000.00

1,10,77,73,467.31
-13,33,604.00
1,11,17,88,957.11

3,14,20,928.04

6,75,94,999.36
-1,50,99,899.00

8,27,29,939.46

3,14,050.00
33,059.00
11,15,000.00
-1,82,900.00

8,40,09,148.46

13,65,04,248.82

4,97,22,107.35



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2020

Schedule : 24  Significant Accounting Policies

1. ACCOUNTING CONVENTION

The financial Statements are prepared on the basis of historical cost convention
unless otherwise stated and on the accrual method of accounting w.e.f. 1** April,
2002. Provision is made for statutory dues and the rest are recorded on payment
basis

2. INVENTORY VALUATION

Consumables, Stores, Spare Parts & Stationery etc. are valued at cost and charged
off to the Revenue in the year of purchase.

3. INVESTMENTS

Investments are carried at cost and cost includes acquisition expenses like
brokerage, transfer stamps, bank charges, etc. Incomes on investments are
accounted on accrual basis.

4. FIXED ASSETS

4.1 Fixed Assets are stated at cost of acquisition inclusive of inward
freight, insurance, packing and forwarding charges, delivery expenses,
duties, taxes and all other incidental and direct expenses related to
acquisition. In respect of projects involving construction, related pre-
operational expenses form part of the value of the assets capitalized.

42  Fixed Assets received by way of non-monetary grants (other than
towards the Capital Fund), were used to capitalize at values stated, by
corresponding credit to capital reserve. However, as per directives given by
administrative ministry all such reserves are now transferred to Capital
Fund.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2020

- DEPRECIATION

Depreciation on Fixed Assets has been provided on Written Down Value
Method as per rates specified in the Income Tax Act, 1961:

A Land : Nil
Building (Housing) : 5%
C Building (Office & Laboratory) : 10%
D Plant & Machinery : 15%
E Electrical Installation : 10%
F Computer / Peripherals : 40%
G Office Equipments : 15%
H Vehicles 3 15%
[ Furniture : 10%
J Books : 15%
K Other Fixed Assets : 15%

Depreciation has been charged for the full year on additions made during the year. No
depreciation is charged on assets which are sold during the year.

Book Value of assets purchased before 01.04.2002 and sold are written off to the
Income & Expenditure Account in the year of sale. Realizations made from sale of scrap
are taken as miscellaneous income in the year of receipt in case of assets purchased before
01.04.2002.

Full depreciation is provided on assets costing Rs. 5,000/= or less. Such provision for
depreciation is charged to Income & Expenditure Account every year since 2002-03 which
has a consequential effect on surplus/deficit of that year.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2020

6. GOVERNMENT GRANTS & SUBSIDIES

Recurring (Non Plan) and Non Recurring (Plan) grants received from Department
of Atomic Energy (DAE), Government of India are treated as follows:

a) The grants are accounted for on realization basis.

b) That portion of Plan and Non Plan Funds utilised for Revenue Expenditure
is taken to Income & Expenditure Account as Income.

c) That portion of Plan and Non Plan Funds utilized for Capital Expenditure is
added to as Capital Fund.

d) The balance available under Plan & Non Plan Grants is exhibited as
Unspent Balance carried forward in the Liabilities side of the Balance Sheet
under the head Current Liabilities & Provision.

(e) Amount of Recurring (Non-Plan) and Non-Recurring (Plan) Grant received
from Ministries/Departments/Agencies other than Department of Atomic
Energy, Govt. of India and utilized for Capital and Revenue expenditure
have been treated as expenditure for the specific projects.

% FUNDS FOR PROJECTS/SCHEMES:
All grants in respect of Projects/Schemes are accounted on realization basis.

The unspent amount of grants received in respect of the Projects/Schemes is shown
under Current Liabilities in the Balance Sheet under the head ‘Receipts against
ongoing sponsored projects/schemes’ and excess of payments made over the grants
received in respect Projects/Schemes are shown under Current Assets in the
Balance Sheet under the head ‘Payments against ongoing sponsored
projects/schemes’.

8. FOREIGN CURRENCY TRANSACTIONS

Transactions denominated in Foreign Currency are accounted at the exchange rate
prevailing on the date of the transactions.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2020

9. RETIREMENT BENEFITS

Provision for Gratuity and Leave Encashment are made on the basis of actuarial
valuation of accrued liability towards Gratuity, Leave Encashment of existing
employees after deducting opening provision.

Similar provision is also made for Pension of employees covered under Institute’s
old pension scheme on the basis of actuarial valuation of accrued liability towards
pension.

This year it has resulted in significant deficit of expenditure over income as the
closing provision is more than the opening provision.

Schedule : 25 CONTINGENT LIABILITIES AND NOTE ON ACCOUNTS

8 CONTINGENT LIABILITIES

In respect of Letters of Credit opened by Bank on behalf of the Institute
Rs.1,86,84,916/- (Previous year Rs.2,10,32,001/-) for which similar amount has
been kept under Margin Money Deposit Account with the Scheduled Bank .

Contingent liability for court cases filed against Institute pending for decision is not
ascertainable at the moment.

2, CURRENT ASSETS, LOANS AND ADVANCES
In the opinion of the Management, the Current Assets, Loans and Advances have a
value on realization in the ordinary course of business, equal at least to the
aggregate amount shown in the Balance Sheet.

3. TAXATION

In view of there being no taxable income under the Income Tax Act, 1961, no
provision for Income Tax has been considered necessary.



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2020

4. FOREIGN CURRENCY TRANSACTIONS

(Amount. in Rs.)

Current year previous year
a) Value of Imports Calculated on CIF basis
Capital Equipments including in-transit 3,37,91,302.06 11,80,98,714.78
b) Stores, Spare and Consumables
Including in-transit 39,92,440.24 1,56,91,885.35
c) Journals 2,95,22.732.32 4,23,10,797.94
5. Corresponding figures for the previous year have been regrouped / rearranged,
wherever necessary.
6. Schedules 1 to 25 are annexed to and form an integral part of the Balance Sheet as
at 31 March, 2020 and the Income and Expenditure Account for the year ended on

that date.

7. FIXED ASSETS

Fixed Assets have been regrouped on 31% March, 2002 for the purpose of charging
Depreciation. The Fixed Assets are subject to physical verification and updating of
Fixed Assets Register.

8. DEPRECIATION

Depreciation of Assets has been brought to the Accounts only from 2002-03 as per
the uniform format of accounts in Central Autonomous Bodies recommended by the
Ministry of Finance, Government of India. Depreciation has been provided only
from the additions made during the year from. 1 April 2002. Depreciation for
earlier years shall be provided in subsequent years after completion of Asset
Inventory.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2020

10.

11.

RETIREMENT BENEFITS

Provision for accrued liability towards Gratuity, Leave Encashment and Pension has
been made on actuarial valuation basis.

REVOLVING FUND FOR HBA & OTHER ADVANCES

Recurring Grant (Non-Plan) received in earlier years from Department of
Atomic Energy, Government of India, towards House Building and other interest
bearing advances and Interest received on House Building and Other Advances are
the corpus of Revolving HBA Fund from which advances are made to the
employees for the purpose of House Building, Motor Car, Personal Computer,
Motor Cycle/Scooter, Bi-cycle and Table Fan purchases. Recoveries made and
Interest received during the year are added to the Revolving HBA Fund. Surplus
amount, if any, are transferred to Recurring Grant for that year.

The excess of expenditure over income has been shown in the Balance Sheet on the
Assets side from F.Y 2016-17. Earlier it has been adjusted against Capital A/c.
The change in policy has been done as it would result in negative Capital A/c due to
the charging of provisions on depreciation and actuarial valuation of retirement
liability.

Signatures to Schedules 1 to 25

(V. P. Mishra) (B. S. Kadian) (Gautam Bhattacharyya)
Accounts Officer Registrar Director

For K. Sharma & Co.
Chartered Accountants

FRN 302045E
/e

(K. K..Sharma)
Partner
Membership No.005313

1/B, Old Post Office Street, Room No.8, (First Floor),
Kolkata 700 001
Dated — 21* September, 2020



Name of the Institute:

Action Taken Report on Auditor’s Report
On Annual Accounts for 2019-20

SAHA INSTIUTE OF NUCLEAR PHYSICS

SL

No.

Auditors’ Comments

Action Taken

1.

We have audited the accompanying
financial statements of SAHA INSTITUTE
OF NUCLEAR PHYSICS, which comprises
of the Balance Sheet as at March 31, 2020
and the Income & Expenditure Account and
Receipts & Payments Account for the year
ended, and a Summary of significant
accounting policies and other explanatory
information.

Noted

Management is responsible for the
preparation of these financial statements that
give a true and fair view of the financial
position, financial performance of the
Institute in accordance with the generally
accepted accounting practices followed in
India. This responsibility includes the
design, implementation and maintenance of
internal control relevant to the preparation
and presentation of the financial statements
that give a true and fair view and are free
from material misstatements, whether due to
fraud or error.

Noted

Our responsibility is to express an opinion
on these financial statements based on our
audit. We conduct our audit in accordance
with the Standard in Auditing issued by the
Institute of Chartered Accountants of India.
Those Standards require that we comply
with ethical requirements and plan and
perform the audit to obtain reasonable
assurance about whether the financial
statements are free from material
misstatement.

An audit involves performing procedures to
obtain audit evidence about the amounts and
disclosures in the financial statements. The
procedures selected depend on the auditor’s
judgement, including the assessment of the
risks of material misstatement of the
financial statements, whether due to fraud or
error, In making those risk assessments, the
auditor considers internal control relevant to
the Institute’s preparation and fair
representation to the financial statements in

Noted




order to design audit procedures that are
appropriate in the circumstances. An audit
also includes evaluating the appropriateness
of accounting policies used and the
reasonableness of the accounting estimates
made by the management as well as
evaluating the overall presentation of the
financial statements.

We believe that the audit evidence we have
obtained is sufficient and appropriate to
provide a basis of our audit opinion.

4.(a)

Management has started maintaining Fixed
Assets Register from 2002-03 to 2019-20.
All columns of the Fixed Assets Register
has been filled as per GFR. However, date
of installation, identification, location are
not mentioned. There has been addition of
Fixed Assets valued at Rs. 7,63,54,783.16 /-
during the year. Physical verification of
Fixed Assets has not been done, In view of
the forgoing comments, it is not possible to
opine on correctness or otherwise of the
Fixed Assets.

Asset Register as per GFR has
already been prepared for the
financial year 2002-03 to 2019-
20.

Physical verification has been
completed for F.Y 2016-17,
2017-18 & 2018-19.

(b)

The balance in Miscellaneous Advance of
4.05 lacs in 2018-19 which has come down
to Rs.1.97 lacs in 2019-20 pertaining to
advances for more than 10 years. The
balance as on 31st March, 2020 is Rs 9.64
lacs.

Noted and efforts are being made
to settle older cases of Rs.1.97
lacs during the current financial
year.

(©)

Substantial amount is recoverable from
sponsors of project. Such recoverable
includes 29 projects sponsored by CSIR,
DST, UGC, DAE. The value of which is
1.23 crores approx. Efforts should be made
to realise the same to make good the
outgoing.

Noted and efforts are being made
to adjust the same during the
current financial year.

(d)

Unspent grants under current liabilities for
ongoing projects remained static /
unadjusted for 3 years or much earlier
period. Necessary steps to be taken to adjust
the same.

Noted

(e)

In case of precious metal, physical
verification has been done upto 2018-19 and
verification for 2019-20 expected to be
carried out.

Noted

Subject to the above observations in our
opinion and to the best of our information
and according to the explanations given to
us, the financial statements give a true and
fair view in conformity with the accounting
principles generally accepted in India.

Noted




K. SHARMA & CO.

CHARTERED ACCOUNTANTS

INDEPENDENT AUDITORS’ REPORT
TO THE MANAGEMENT OF
SAHA INSTITUTE OF NUCLEAR PHYSICS
PENSION ACCOUNT

1. Report of the Financial Statements
We have audited the attached Receipts and Payments account of SAHA INSTITUTE OF NUCLEAR
PHYSICS PENSION ACCOUNT as at March 31, 2020.

2. Management’s Responsibility for the Financial Statements

Management is responsible for the preparation of these financial statements that give a true and fair
view of the financial position, financial performance of the Institute in accordance with the generally
accepted accounting practices followed in India. This responsibility includes the design,
implementation and maintenance of internal control relevant to the preparation and presentation of
the financial statements that give a true and fair view and are free from material misstatements,
whether due to fraud or error.

3. Auditor's Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We
conduct our audit in accordance with the Standard in Auditing issued by the Institute of Chartered
Accountants of India. Those Standards require that we comply with ethical requirements and plan
and perform the audit to obtain reasonable assurance about whether the financial statements are
free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and
disclosures in the financial statements. The procedures selected depend on the auditor's
judgement, including the assessment of the risks of material misstatement of the financial
statements, whether due to fraud or error, In making those risk assessments, the auditor considers
internal control relevant to the Institute’'s preparation and fair representation to the financial
statements in order to design audit procedures that are appropriate in the circumstances , An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of
the accounting estimates made by the management as well as evaluating the overall presentation of
the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis
of our audit opinion.

4. Opinion

In our opinion and to the best of our information and according to the explanations given to us, the
financial statements give a true and fair view in conformity with the accounting principles generally
accepted in India.

In the case of Receipts and Payments Account of the transactions for the year ended on that
date.
For K. Sharma & Co.
Chartered Accountants
FRN 302045E
UDIN20005313AAAAADS908

M,

¢

(K. K. Sharma)
Partner
Membership No.005313
Place : Kolkata
Date :21.09.2020

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks.ccu@gmail.com



To

To

To

To

SAHA INSTITUTE OF NUCLEAR PHYSICS

PENSION ACCOUNT
Receipts & Payment Account for the year ended 31st March, 2020
Receipts 2018-19 2019-20 Payments 2018-19 2019-20
Rs. Rs. Rs. Rs.

Opening Balance :

In Current Accout with

1,43,32,786.10

2,01,81,776.70

By

Pension Account

14,15,38,322.00

17,10,51,382.00

State Bank of India Manicktala Br. By Family Pension 3,33,35,192.00 3,95,82,277.00
Amount Transferred from 20,28,00,000.00 23,52,00,000.00 By Ex-gratia 1,24,092.00 1,11,527.00
Saha Institute of Nuclear Physics
General Account By New Pension Scheme Account 12,18,492.00 14,04,421.00
Amount adjusted on account of 32,36,351.00 37,14,262.00 By Commutation of Pension 2,39,70,578.00 4,31,70,627.00
Medical Allowance & contribution
By Income Tax Payment 85,96,679.00 1,14,01,382.00
Income Tax recovery 85,96,679.00 1,14,01,382.00
By Bank Charges 684.40 649.00
By Closing Balance : 2,01,81,776.70 37,75,155.70
In Current Accout with
State Bank of India, Manicktala Br.
22,89,65,816.10 27,04,97,420.70 22,89,65,816.10 27,04,97,420.70

r

\ al . Jw
— o Oflgedioy \\ \w;’i MV
(Gautam Bhattacharyya) (B. S. Kadian) (V. P. Mishra)

Director Registrar Accounts Officer
For K. Sharma & Co.

CHARTERED ACCOUNTANTS
FRN 302045E

ML
(K K Shama) ————
Partner
Membership No. 005313
1/B, Old Post Office Street
Room No.8 (First Floor)
Place : Kolkata-700001
Dated : 21/09/2020




Action Taken Report on Auditor’s Report
On Pension Account 2019-20

SL.

No.

Auditors’ Comments

Action Taken

We have audited the attached Receipts and
Payments account of SAHA INSTITUTE OF
NUCLEAR PHYSICS PENSION
ACCOUNT as at March 31, 2020.

Noted

Management is responsible for the
preparation of these financial statements that
give a true and fair view of the financial
position, financial performance of the
Institute in accordance with the generally
accepted accounting practices followed in
India. This responsibility includes the design,
implementation and maintenance of internal
control relevant to the preparation and
presentation of the financial statements that
give a true and fair view and are free from
material misstatements, whether due to fraud
Or erTor.

Noted

Our responsibility is to express an opinion on
these financial statements based on our audit.
We conduct our audit in accordance with the
Standard in Auditing issued by the Institute of
Chartered Accountants of India. Those
Standards require that we comply with ethical
requirements and plan and perform the audit
to obtain reasonable assurance about whether
the financial statements are free from material
misstatement.

An audit involves performing procedures to
obtain audit evidence about the amounts and
disclosures in the financial statements. The
procedures selected depend on the auditor’s
judgement, including the assessment of the
risks of material misstatement of the financial
statements, whether due to fraud or error, In
making those risk assessments, the auditor
considers internal control relevant to the
Institute’s preparation and fair representation
to the financial statements in order to design
audit procedures that are appropriate in the
circumstances , An audit also includes
evaluating the appropriateness of accounting
policies used and the reasonableness of the
accounting  estimates made by the
management as well as evaluating the overall
presentation of the financial statements.

Noted




We believe that the audit evidence we have
obtained is sufficient and appropriate to
provide a basis of our audit opinion.

In our opinion and to the best of our
information and according to the explanations
given to us, the financial statements give a
true and fair view in conformity with the

accounting principles generally accepted in
India.

In the case of Receipts and Payments
Account of the transactions for the year ended
on that date.

Noted




K. SHARMA & CO.

CHARTERED ACCOUNTANTS

INDEPENDENT AUDITORS’ REPORT
TO THE MANAGEMENT OF
SAHA INSTITUTE OF NUCLEAR PHYSICS
PROVIDENT FUND ACCOUNT

1. Report of the Financial Statements

We have audited the attached Receipts and Payments account of SAHA INSTITUTE OF NUCLEAR
PHYSICS PROVIDENT FUND, which comprise the Balance Sheet as at March 31, 2020, and the
Revenue Account for the year ended, and a summary of significant accounting policies and other
explanatory information.

2. Management’'s Responsibility for the Financial Statements

Management is responsible for the preparation of these financial statements that give a true and fair view
of the financial position, financial performance of the Institute in accordance with the generally accepted
accounting practices followed in India. This responsibility includes the design, implementation and
maintenance of internal control relevant to the preparation and presentation of the financial statements
that give a true and fair view and are free from material misstatements, whether due to fraud or error.

3. Auditor's Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conduct
our audit in accordance with the Standard in Auditing issued by the Institute of Chartered Accountants of
India. Those Standards require that we comply with ethical requirements and plan and perform the audit
to obtain reasonable assurance about whether the financial statements are free from material
misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in
the financial statements. The procedures selected depend on the auditor's judgement, including the
assessment of the risks of material misstatement of the financial statements, whether due to fraud or
error, In making those risk assessments, the auditor considers internal control relevant to the Institute’'s
preparation and fair representation to the financial statements in order to design audit procedures that
are appropriate in the circumstances , An audit also includes evaluating the appropriateness of
accounting policies used and the reasonableness of the accounting estimates made by the management
as well as evaluating the overall presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis of
our audit opinion.

4. Opinion

In our opinion and to the best of our information and according to the explanations given to us, the
financial statements give a true and fair view in conformity with the accounting principles generally
accepted in India.

a) Inthe case of Balance Sheet, of the state of affairs of the fund as at 31st March, 2020.
b) In the case of Revenue Account, of the surplus for the year ended on that date.

For K. Sharma & Co.
Chartered Accountants
FRN 302045E
UDIN20005313AAAAAD5S908

K

- h—‘__—_—________-———‘
(K. K. Sharma)
Place : Kolkata Partner
Date :21.09.2020 Membership No.005313

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks.ccu@gmail.com



2018-2019
Rs. P.

LIABILITIES

MEMBERS' ACCOUNT :
47,47,75,597.00 Balance as per last Account
Add :

2,43,65,756.00 Members' subscription during the year
3,54,52,590.00 Voluntary subscription during the year

33,45,93.943.00

3,65,82,224.00 Interest credited to members account
3,65,82,224.00

Less:
2,07,80,491.00 Non Refundable Withdrawals
6,32,66,516.00 Final Settlement during the year
8,40,47,007.00

REVENUE ACCOUNT :
Undistributed Balance :

8,47,50,048.86 Opening Balance
1,03,94,369.08 Add : Surplus during the year

9.51,44.417.94

58,22,73,577.94

L
(Gautam Bhattacharyya)
Director

Saha Institute of Nuclear Physics Provident Fund

Balance Sheet as on 31st March, 2020

2,23,17,885.00
3,64,58,140.00

2,90,72,872.00

8,78,48,897.00

2,73,73,000.00
7,45,43,011.00

10,19,16,011.00

For K. SHARMA & Co.
Chartered Accountants, FRN 302045E

(K. K. Sharma) \
Partner, Membership No. 005313.

1/B, Old Post Office Street, Room No. 8, (Fitst Floor),

Kolkata: 700 001
Dated: 21/09/2020

\

2019-2020 2018-2019
Rs. P. Rs. P.
48,71,25,876.00 54,61,50,000.00
99,09,009.00
-1,40,67,114.00
2,08,36,644.00
9,51,44,417.94 9,69,754.03
1,70,24,981.56
44,08,170.91
58,52,28,161.50 58,22,73,577.94

\ “ N

(B.S. Kadian)
Registrar

ASSETS

INVESTMENT :
Asper Schedule - A

Loan to members

Interest accrued but not due on
investment

Interest Receivable on Investment

Balance in Current Account with
State Bank of India, Main Branch

2019-2020
Rs. P.

54,01,30,429.00

92,70,869.00

2,13,92,493.00

3,34,637.90

1,40,99,732.60

58,52,28,161.50

s

(V.P. m

Accounts Officer



Saha Institute of Nuclear Physics Provident Fund
Revenue Account for the year ended 31st March, 2020

2018-2019 EXPENDITURE 2019-2020 2018-2019 INCOME 2019-2020
Rs. P. Rs.

Interest credited to

members' Account

3,58,74,231.00 2,87,30,604.00 4,66,43,199.08 Interest on Investment  4,71,58,712.81
3,69,000.00 Premium on purchase of Bonds 13,98,900.00
3,599.00 Bank Charges 4,227.25
1,03,96,369.08 Surplus carried forward 1,70,24,981.56
4,66.43,199.08 4,71,58,712.81 4.66,43,199.08 4,71,58,712.81

- — ] r,J(vﬂ
(Gautam Bhattacharyya) (B.S. (V.P. Mishra)
Director Registrar Accounts Officer

K. SHARMA & Co.
Chartered Accountants.

(K.K, Sharma) ——
Partner, Membership No. 005313.
1/B, Old Post Office Street

Room No. 8, (First Floor)

Kolkata: 700 001.

Dated: 21/09/2020




SAHA INSTITUTE OF NUCLEAR PHYSICS PROVIDENT FUND

Schedule of Investment as on 31st MARCH, 2020

Central Government Securities (CGS)/ State Development Bonds (SDL) Schedule-A
Sl. Central Government Securities/ Date of Date of| Rate of Face Value
No. Investment Maturity| Interest Rs. Rs.
1 Government Securities 2023 16-Dec-09 10-Nov-23 8.20% 55,00,000.00
2 Government Securities 2024 18-Mar-10 15-Sep-24 8.20% 35,00,000.00
3 |Government Securities 2026 16-Aug-10| 23-Mar-26( 8.00% 50,00,000.00
4  [Government Securities 2027 22-Dec-10 2-Aug-27 8.26% 65,00,000.00
5 |Government Securities 2022 7-Sep-11| 21-Sep-22 8.13% 1,85,00,000.00
6 |Government Stock 22-Jan-20{ 17-Dec-25 7.22% 1,48,62,180.00
5,38,62,180.00
7  |West Bengal State Development Loan (SWBSDL) 2021 23-Nov-15( 23-Nov-21 9.28% 1,06,60,000.00
8 |West Bengal State Development Loan (SWBSDL) 2021 23-Nov-15| 14-Sep-21 8.65% 60,00,000.00
9 |West Bengal State Development Loan (SWBSDL) 2026 11-Mar-16| 24-Feb-26 8.88% 1,00,00,000.00
10 |UP SDP SPL 2023 8-Sep-16 2-Jun-23 8.25% 1,00,00,000.00
11 |Himachal Pradesh UDAY SDL 2028 15-Mar-17| 28-Feb-28 8.17% 3,00,00,000.00
12 |Kerala SDL 2028 17-Oct-19 11-Apr-28 8.00% 50,00,000.00
13 [TN SDL 2027 5-Sep-19 15-Mar-27 7.85% 60,00,000.00
7,76,60,000.00
State Guranted Bonds
1 [West Bengal Financial Coprotion (WBFC) 10-May-13 30-Jan-23 9.65% 60,00,000.00
2 |West Bengal Infrastructure Development Bond (WBIDFC) 22-Apr-10 7-Apr-20 9.20% 1,50,00,000.00
3 |West Bengal Infrastructure Development Bond (WBIDFC) 16-Jun-10 7-Apr-20 9.20% 1,00,00,000.00
4 |West Bengal Infrastructure Development Bond (WBIDFC) 24-Sep-10 6-Apr-20 9.20% 1,20,00,000.00
5 |West Bengal Infrastructure Development Bond (WBIDFC) 21-Sep-15 6-Apr-20 9.20% 40,00,000.00
6 |Andhra Pradesh Power Finance Corporation Bond (APPFCL) 15-Nov-10|  15-Nov-22 8.74% 70,00,000.00
7 __|Rajasthan State Road Transport 26-Nov-12 1-Nov-20 9.70% 1,00,00,000.00
8 |Rajasthan State Road Transport 26-Nov-12 1-Nov-20 9.70% 50,00,000.00
9  [Punjab Financial Corportiaon 24-Jan-13| 16-Nov-22 9.80% 1,47,00,000.00
10 |Tamil Nadu Power Finance & Infructure Development 30-Jul-13| 29-May-23 9.19% 1,90,00,000.00
Corporation Ltd. (TNPFID) 2023
11 [Tamil Nadu Generation and Distribution Corporation Ltd. 20-Feb-15( 18-Dec-24 9.20% 90,00,000.00
(TANGEDCO Ltd.) 2024
12 [Rajasthan Rajya Vidyut Utpadan Nigam Limited 21-Sep-15 24-Dec-26 9.00% 30,00,000.00
13 |UP Power Corporation Limited 30-Jan-18| 20-Jan-26 9.75% 1,50,00,000.00

12,97,00,000.00




Schedule-A

Sl. Date of Date of|  Rate of Face Value
No. Bond / Securities of Public Financial Institutions Investment Maturity| Interest
1 IFCI Limited 2020 28-Jul-10 28-Jul-20 9.25% 1,20,00,000.00
2 |IFCI Limited 2026 5-Dec-12 1-Aug-26| 10.75% 60,00,000.00
3 |IFCI Bonds 2021 28-Nov-14 11-Jan-21 9.90% 2,00,00,000.00
4 |IFCI Bonds 2021 26-May-16 3-Nov-21 8.55% 1,50,00,000.00
5 IFCI Bonds 2021 14-Jul-16 3-Nov-21 8.55% 1,00,00,000.00
7 |Power Finance Corporation Bonds 2021 4-Sep-14 9-Dec-21 8.55% 1,20,00,000.00
8 Power Finance Corporation Bonds 2021 11-Oct-18 7-Jul-21 9.20% 2,90,00,000.00
9 |Power Finance Corporation Bonds 2024 11-Oct-18| 29-Dec-24 8.65% 1,50,00,000.00
10 |Power Finance Corporation Bonds 2024 19-Jun-19| 25-Dec-24 9.25% 1,80,00,000.00
11 |Industrial Development Finance Corporation Bond 2020 20-Jan-11 2-Dec-20 8.89% 20,00,000.00
12 |Industrial Development Finance Corporation Bond 2026 20-Apr-11 15-Apr-26 9.28% 80,00,000.00
13 |IDFC LTD NCD (IDFC PP 11/2016) 06/01/2023 20-Jul-15 6-Jan-23 8.73% 1,50,00,000.00
14 |Rural Electricity Corporation 2027 (REC 2027) 11-Apr-18| 10-Dec-27 7.70% 1,00,00,000.00
15 [Rural Electricity Corporation 2027 (REC 2025) 17-Oct-19 12-Jul-25 8.75% 1,20,00,000.00
16 |West Bengal State Electricity Transmission Company Limited
(WBSETCL) 18-May-15 26-Jul-21| 10.29% 1,20,00,000.00
17 ‘:\Y\?BStS Ié_errégl-a;l State Electricity Transmission Company Limited 30-Jan-18 26-Jul-21|  10.29% 1.50,00,000.00
18 |NTPC-SAIL Power Co. Ltd. 26-Jul-17 11-Jul-22 7.72% 1,00,00,000.00
19 |Union Bank Perp 11-Sep-17| 30-Mar-22 9.10% 1,00,00,000.00
20 |Kerala Financial Corporation NCD 25-Jul-18 4-Apr-22 8.69% 1,00,00,000.00
21 |State Bank of India 2028 31-Jan-19 2/112028 8.90% 1,00,00,000.00
22 |Fixed deposit on SBI, a strand Road, Kolkata 3-Dec-19 3-Dec-20 4,08,249.00
25,14,08,249.00
Sl. Date of Rate of Face Value
No. INVESTMENT IN MUTUAL FUND Investment Interest
1 SBI Magnum Balance Growth 15-Sep-17 25,00,000.00
2  |SBI Equity Hybrid Fund (G) 26-Jun-18 25,00,000.00
3 |ICICI Equity & Debt Fund (G) 21-Jun-18 50,00,000.00
4  [Aditya Birla Sun Life Equity Hybrid (G) 26-Jun-18 50,00,000.00
5 |HDFC Balanced Advantage Fund (G) 26-Jun-18 50,00,000.00
6 [Reliance Equity Hybrid Fund (G) 26-Jun-18 50,00,000.00
7  |SBI Equity Hybrid Fund (G) 23-Oct-19 25,00,000.00
2,75,00,000.00
Total Portfolio = 54,01,30,429.00




SCHEDULE -B

SAHA INSTITUTE OF NUCLEAR PHYSICS PROVIDENT FUND
31T MARCH, 2020

ACCOUNTING POLICIES & NOTES TO ACCOUNTS

1. SIGNIFICANT ACCOUNTING POLICIES:

(a) Accounting Convention:

The accompanying financial statements have been prepared in accordance
with the historical cost convention.

(b) Investments:
Investment are valued at cost.

2. Members’ Accounts Balance is Rs. 47,30,58,762.00

3i Previous year’s figures have been regrouped and / or rearranged wherever
necessary.
/_\ I‘. r \ {.\U\V“,/""/ X }h’
(Gautam Bhattacharyya) (B.S. Kadian) (V.P. Mishra)
Director Registrar Accounts Officer

K. SHARMA & CO.
CHARTERED ACCOUNTS

FRN 302045E
W
(KKSHARMA)

Partner

Membership No. 005313
1/B, Old Post Office Street,
Room No. 8, (First Floor),
Kolkata — 700 001

Dated : 21/09/2020




Action Taken Report on Auditor’s Report
On Provident Fund Account 2019-20

Sl Auditors’ Comments Action Taken
No.

1. | We have audited the attached Receipts and | Noted
Payments account of SAHA INSTITUTE OF
NUCLEAR PHYSICS PROVIDENT FUND,
which comprise the Balance Sheet as at
March 31, 2020, and the Revenue Account for
the year ended, and a summary of significant
accounting policies and other explanatory
information.

2. | Management is responsible for the | Noted
preparation of these financial statements that
give a true and fair view of the financial
position, financial performance of the
Institute in accordance with the generally
accepted accounting practices followed in
India. This responsibility includes the design,
implementation and maintenance of internal
control relevant to the preparation and
presentation of the financial statements that
give a true and fair view and are free from
material misstatements, whether due to fraud
Or error.

3. | Our responsibility is to express an opinion on | Noted
these financial statements based on our audit.
We conduct our audit in accordance with the
Standard in Auditing issued by the Institute of
Chartered Accountants of India. Those
Standards require that we comply with ethical
requirements and plan and perform the audit
to obtain reasonable assurance about whether
the financial statements are free from material
misstatement.

An audit involves performing procedures to
obtain audit evidence about the amounts and
disclosures in the financial statements. The
procedures selected depend on the auditor’s
judgement, including the assessment of the
risks of material misstatement of the financial
statements, whether due to fraud or error, In
making those risk assessments, the auditor
considers internal control relevant to the
Institute’s preparation and fair representation
to the financial statements in order to design
audit procedures that are appropriate in the
circumstances , An audit also includes
evaluating the appropriateness of accounting
policies used and the reasonableness of the




accounting  estimates made by the
management as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have
obtained is sufficient and appropriate to
provide a basis of our audit opinion.

In our opinion and to the best of our
information and according to the explanations
given to us, the financial statements give a
true and fair view in conformity with the
accounting principles generally accepted in
India.

a) In the case of Balance Sheet, of the state of
affairs of the fund as at 31st March, 2020.

b) In the case of Revenue Account, of the
surplus for the year ended on that date.

Noted
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