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gredTsed (379« 2016 & AT 2017)

AT TeaLe At frae o (maarsuadt) s =mas o & 9% gof J=faes g &
T G &, AT (T) TEEITeher |t 7 agies &=, wdt () veres e e, 2
TS =(FaT Ug 7 o, =i e siw worsar [ | (JY) #=faa aeret s,
T ATl 3T FTEUT T (3) ST 3T §XAATcH® S, e ThT $lie sorta

o [N o o
SITATART, YA T421 # T\ A=A

et arferr & i, sqaens Far, R vataued / 9w SiFea el e fiu=et @it

AT o ¢ | TERIET &7 TE 2|

[ECIEE] Faculties Research R.A./ | Ramanujam| Ph.D.
Fellows Post-Doc Fellow Awarded

TEEIITTEaa AT ST Fg[ve &= 6 6 1 6
g 13 13 5 5
TEATSE TEHT] AT 7 7 1 2
I TSI TIAT 3T FOr Aifaeht 8 13 2 1 5
BEEIREIEED 6 15 1 1 2
TATSHT AT 2 8 1 4
ERIEERERRIGED 12 21 9 6
e ATTehT 3 Freft &= 12 14 2 8
FTTTRISTRT 3fi¥ Tzt STTHT 7 15 3 8
PRI S srorfash sfhafasm 6 13 5 3
FHAFT ATET 8 10 3 6
FFELTA AT 2 2 1 1
T 89** 137 34 2 56

ATTeTRT THTT | TdF THNT T TqAThd L

** e wfga $or 90 gehrat

Fd 2016-17 & IO o9 TF (31) TEe UH.UH.HT AT A T AT Freq0 wrfss § omfie
T 1T 81 TR (1) ®|TaE AR S Aee (24) TREAT & Sy & g § gievtard B
21 AT AT <97 F faterer f3ean & e 2

TH AT § ATAT 56 ATIFHATAT I TTU=ST & TEATAT AT 97 | =UT 77 g1 TT 438 e
THRTLHT T ST F AT AT (62) IF TATE (ASUF 6) qHawTsh S| Wehfd, fEsme, vy
Fefored, s THe RE=, & IAT & TEF THSHT A TTae™ THIET & g, arft &t
e fasme, ot e o, i utaree §eRaen UT T, ARHERE, FHT I, UEd
ATITHEATS A, HIHEHA So( AT A 3L T A g15 TAST [hioTF i




Division-Wise Publications

M Applied Nuclear Physics W Astroparticle Physics & Cosmology Biophysics and Structural Genomics 9 Chemical Sciences
7 Computational Scietice B Condensed Matter Physics I Crystallography & Molecular Biology [ High Energy Nuclear & Particle Physics
[7 Nuclear Physics Plasma Physics Surface Physics and Matenial Science M Theory

THE SAATAT, HEITH F5 AARTEIT TgANT ST T THT & N [

Hew, THUASS 8 fOtEr T 9% ulerd ST HuHue T2

U TS IEA-THAIE (STeUds) § YT, R SIqudT § SSI-STHT 9gdT & JTeqH F g# |
STATA & AT H Rl Faedl (Fgeh) H AT o7 AT & THe HaTAT i AL & AT T
CETR-ARY T T HEHILT AT & & H TeAaT & T2 g1 AT TgANT F JATETH | TH1AqT
% iR weqia # 2oy U Bl

No. of Publications

100

80

60

Axis Title

a0

20

° ALICE l CMS |PICO, MAGIC, PICASSO‘ R3B
26 | 11

= No. of Publications 27

Bar Diagram of the Number of publications through International Collaboration
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TEATT F THSUATT o (&Y SlI¥ qTgL haf< e (ST ATHITT T (AT ) & ATAH | g A3 14

FTAFHT T AT (AT 8 3T T ATRET | AT Siafshar ITe i gl

PEv (IR
— W

THINMSTA, 10 AT, 2017 B A o TaARE & SR T uad

LA & AP, THIESTAT & FE NHER T & Aedr 3N oheR 3ifdde I grr =
T GREBR

W AaH Heerard 2017 # UfafBd S.dl. @ AT BT (STHE-SERB) @ HFATAS

ERIRIE



ST T HeF farvara

* TEETOTEamd WiTdent SiY Fg]ie s (i) Ree:

TECieand WiTdel 3T TZ0E A=A (THHET) RHAe 37 o @ |ifaat, Fg[e @a W, i #7087
TIHTI] ATl | Fel SEThe &30 H Sod A8 eTT TaTH Hdl gl GHierd = au & I, Rt & qaeat 9
TESATehe AITahl & Aaalsd, TANTHS T dgitas auar § fafssr ot o ore & 21 38 T

TOwTET / TS HTSr oY qUegre aed fSedex & AT qgqell & a7 g Iarsd ToIef @Il

IRT YT FSAT TAARA T B AHTT 6T GIEr &l F FHF gy eatda fue fi Fiwar #i1 gEa
THAEUAYT TIRTATAT § TANTHE T S Al T8 gl AR T & 00 qIgee et g3 feae #f
TTATRAT T ATHLOT Jal oY qHAT AfeaFT T § TG F ATHA Feah o B 1 g1 2919 "o ® &7
STANT Fieh A A FAALT FeAT AT TdqT AT 6 0 gresee T Rewex # FFar = g1 swreft d1gt
T -40 TT FaA =wFE TAN & 0 FA Ase Oeew 1 RS wasmsuadt # frar 1w g1 gorger
FEAIIT F @A & U FAL FT ATSC BedeX F WEY % Q@A & dqg F AT ST
A TUHTTHEA  Fel T2 G T F A Taw Fagmefierar gfvome 32 fReseai % arer vt B0 1w

g o & a7 fReae vHemsuadt 99g g1 2 MU 21 89 SNOLab & areafas |ita® (aaT I 3T S27
oo FrIwT | Reaey Afuved & forT THemeuadT | Atq-ared aaadrat § 9T o 2

EEEENIRICIRSCHIEREEICH

THTET RS & J5Ts 7 wish SEiele B (hive, HHE 3T ZTeT SHISE A HeTHed & wlal
TEANT | TF TSR a8 3T & A [ERT (TAUHET) & FHL Hl ol HLd 6 [T Hiera9= Fee &
R e FwTo e § onfae 81 = (BT usar), §aS UHereuaul 37 s usa § SSiaae i
THRATAAT o AT Hferarae Heeq & gl AT 747 g &l THeEuAdl & U J1a% S0 ¢l SHh TG0 Hl
TqT T & forw |t oA 9T g1 qE g IR B T AT v, S g, T Ay owE g 2017 §
FIATAT | T AT AT ST Merersd Tauady #7 ARt fFar 1 @7 g1 o % fiee 2w 2017 ®
gfwfeud oo o g

gTE sfeelede Aled ALha (Tauesegdl) feeae avoft 7 g1 &1 & ~ 10 & &1 it Iof1 HIAT % FIT 9gd 3¢
STt AT T AT 67 TF g=1 ST A1 g, S 7% S0 (31 9> 10 ST ar> 300 SE) # #wrs o
qHHeT q5l § | HiH® AT 3T FHI-de ITE Bedes ¥ AN 2T F7 ITANT I IHIEA 3T
ST ITHIGATLS o ST Al Tk FAAT GAT F Tgd 39 Hof1 TTHT (20T I & for fhar wm) et «fF
SFHTEETT o FAT | AT 0Tl FT H15 Agea 0l St dal T TAT $¥ THIOT 7 HAdl & o {9 qa1g
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T FOT H Tt A 0T At T2 AT HAWC ST S1g. 90T % A7 e g6 ||t & e 9 /ey
FTLTT TATIIT FTeA Al ATATT HeAAT g

I ToTT T Tl | e T = AT F (TRUGsH]) Srehud 1510-089 & ZrerehTicrs TaHTeT a5 T
U g [aeqd Teqg=, FHT TTHT T TG SAEH T (FHI-A2) e IL T2 UAT SeATehld FIT foraT I3 227 &7
SUART Tk TohAT AT 9T1 T8 AATAF T HT F Fe TR h0 TgATT T T 3fT ITF FeAqTAT T FuispeiT
T T farea e & steas o 17 sfiT @1+ 1510-089 F flares 9% T4 I i To9T H WL Teqa9 | 919
T flares 3T T 37 flares / 3T HTAATSN I TZATT &l T2 | FAH dof Taqaeiaar @77 0.95 + _10

HaT T(AT § gl Scasid &7 H <[AaH MHT 4.82 x 1015 FHT e &7 AT 5| ATAFT flares H Foisme =

ST Toa¥or A ® | F3A T1<h HA AT AT T 3% F A1 TTAL FIA il AT § AN-GLETAT [9aqo
AT T =T AT | TG IF ol TTHT-X IS &7 %0l TH{d % Hae § AL AITdH AT 6 TAET &

gt R

AUCST-ATAIIT FAAT T LTI AT TAT AT ST 7o TS AT 1T &1 & THATF Fl Feed HAAT I o d gU 41T
¥ TEd ¥ P JaF-ArEa (STUAS) 9 i 977 & a7 uwdt ((uws) 7w Sifvg aier £ = i T
iee AT F ARt i qe1 SGR 1806-20 #T SGR1900 + 14 ¥ HATAT AT Ad-3MafF AT *
AT % A7 & e 2| T TAAT ST F2ar ¢ o T gt &7 969 % o S{uAs 912 J&ed+ g,
STateh THUHS A Fad 37 AGIdl i SATEAT FT T6d 5

THE AATAT, =i AT 1 qui F2d % TATT T G 6 BT 92 TR 85 F I979 i I A7 T2 T8
AT AT T 56 Ei=e 9% a3 &7 T U I-A970F THE 92T g

T He I dgifas srgaem:

TTeh He &1 e 747 a3, AT hiael SeUHes ST HeX FT [aeae [Fawor § a1 @ T37 g1 39 Jied H,
T HeX A9 FAF[TUE & TATSHT o A7 FAT AT 0 Aqad § qal ¢ i< 7T FOlf Al agd FASAL Arq41d o
IS AT g ATAF ATHRIT SeLASTHAR (FHSIE T fAerme wor) 7Rged & faada, TwarsuadT =
He¥ HqAd Al aCF TgAAT 8, Al SSUHTAGT & AIHA H, ST AIET FI7 g & g2 a7 g orae &
STFIICAT AT gl 9 FTer gard & T us FIMP-WIMP @S &7 &9 Fid & 3 gd% phenomenology
FT IAqT T T TdT 9T 2 T Fafeh frefares dex () a7 srfafiss strerset § seegamsuady g =
HeT o AT & Y™ 9% 9HA™AT ST 96hdl g, Sdih e Tard Hl Aarhd sered &3 & T &l
TEATSURYT 2 GTET THATAT ST ThdT gl THh FATAT, 7 TFITT &l TTeh e % Tah 3T AT STHIEaTT
F ® T | qAT90d 2




LT WY S @i Wi

o ST AT ATE AT BAEATATS, THTSI R & WTEH | aTaee e

AEISATEH % ATEAH F JTASTATEE Hl THT9 (AT FHHTT & U A1 qied § i Al ST § A RTT
T FrsI07 ZIAT 81 A8 T TE&ATT LN eAT ToLHT FAATT H{ead THES & U ST{ed STTeA-[aedqTid ShieiT IIaet
& ST 9T ST d 3T 97 9T, ST 3 ST ATHicad UHel § UF 2129-1 ZE0e & A1 Fea 97 i
AT HSET 9 AfeaT THAR Tgh AT T Feward #§ § vk 77 q9qtar w4 g % uE e 013 i
IIIRT T U ATHT HT ¢ 3T HAT 7 THST & HTedI=d TN 6 ATEAH F e AT AT H Joa=d 04T gl
Hise AT Ioe = &l R THTE F (o0 AfEnasd 7T ST Tt g 37T HSIET TR o o0 I g1 9dT 2l
EH THSAY & o0 Al ¥ TSIIHiAG S eigenvalues #THd g witei® "1 dEiFadr derie? eal L
AT T O & G1, ST qTOHE ~ 21 -1 § AT IS U 1 (FFAF TH 1) & TH1e7 % 47 | 39+ gl &,
ST 3 €02,3 % 979 Tl 9T AT &, ST 1% & &7 & 39« 2rav & N2,3, STg< €1aT AT 2T § T A= 3T
AT (AT HE&AT I (TSl F9 % o7 ATTHEd) TreasTdrd GHIEO & ATeqH § FHEd gia 8, S
AL THAU o ATEAH F S0 ATATAT IcT FLd # (o7 GIIHTT | Toiaeieh gral gl aid x|
oIt (1) TH 1 <109 ST, (2) 109 £ <uw 1 <1012 Sfuah &7 (3) uH 1> 1012 ST § w==gT
FATH ATFATHEE AT THH FT TATT AT AT feT T1 6 o0 Jearens &9 § w10 77 S[1ar 8 T
LT % TAATT HH FG[1S I ST STEATAAT I ZEHT TOTH ITH &1 &, TEI90d 31 & Sl =741 H3d gl

OIATAT (AT AT =i IS Ao T FAL ATIHE ST FL Tl gl & H IS 6 drg-A1F Iq7
AT (TeeT T & 0 eI &7 F Haaqefia) i us e (Fqam & Ao #7097l e &9 F
Toraaefier) gH FuEATar <IEiAT sl 18 HLAAT 0l S FH hl ATHATT & Tl gl

o o Rfesw

T S ThT AT

of TS T o FATE-TIAT 9T TS AT | GBI g1 0l ATASTATUT T T2 g1 TH TRATSAT I TIRITCHS HHT0
g ATF & guT AT e T TTaET A7 § S qu wifashr % Ated § YO0S9 § o 7RorHt
FT ITHTE AT ST TRl g1 FHT ULATHIT o &l AlSd, Tk FLe7d AC-THAT 6 97, 3 AL § F471 0l g orad
AC-THAT T goahl TT H Ioctod (AT TAT gl 7 Tg f<@Td g T 912 % 918 § TAUEHT 92 ofiT &k & U
TAN FFAL T AT 3 U SIS FTET T TqT AT il Teh AT HHATEAT 5|

Z ST (oeHeed q¥ AT 19 6T § oY HiFae Saar s e i st s i firfrer 7 g

TATHHT IT THUH F T AYATA &L T TY[EAT 0l ST1= a0l ST Bl gl S0a0H TRGLAT & TH1ao Tg Haa
TATATAE & % THHT g & &9 § QCD # diahar & TH %7 & § @ g
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TAU=HT qT, U7 -2 & ITHTEA % UF Tqeldh ATHReTATcHT AT 0l 3T TgAT Fad, AL-ATaAHF & 9
UH.UH. FUI & T IO HA & (o0 BIH FEHT 6T AT TF UHd, 9 B91-2 T F FTh 5 7799 4, -
gt oY TAH-TLAT IATe 5d, THUH TSI & &7 § HEHaT & U ol HF § U SrAHEar, I8 &%
Tel § T TAT oY el |¥=AT 9 fSEdl § ST TadT & Hl &7 I-Araer® Il & a1 Fae-2 et 6t
g fawar 8, =96 = QCD # 19 7 =¥ T i 7T 2|

TH BT FIAST § oeeid 6T TF SET % ITEA & o0 FHIST § TAUAUAsT & 9 98 o7 97 2 -
2particle FT ATTHT FIA ATAT TgeAT TUMET 6T g1 gAT Tt FHaferd IT-TFwRarett &1 aniee Bram g S =m-
e & ATAAAT a2 T 9% e #§ TreW # 99 g fad uRemrar siw sreadr i agarT i
TG w1 FafRad =7 F T8 YT FA F forg [ e strar 21

-1 FLEATET I & o0 a2 §o o2 faw -2 dfaeiT Fm + Ufegis + EiT & &9 f39 & o s
AT ATAATHE BT -2 THF FT THHT % o7 6ferq Soi-Td 297 & ATeqd & T 3T 74T g1 I
(7) Few Fiee fgia it @v=mT i fuw -2 e i suftata § = * oy g, arfe FEiEt & a9

HEAAT h ATEATHHAT F ST &6 7o A (3fF) o7 20-071er FLEET 6 0 Ageaqul aeal § § UF JqH71 S &
TEANT F FHAT [ECATRYI IATE o [oIT FLTT

TI[-ThAT 57 T BT FEH FT STANT HAT ST g1 gl § AT G a6 Iqee gl MU ¢ A< qredias®
TR & T AT A% FFT IUAH g, TAANET ¥ U BI[-EheA (7 TTE F AT o (o0 U q0F U
3 TAAT TZATST FATT TTH 3T AT 1 | THTL FTEHI T STTRT X g0, FHA THAT (A< UM T 04T i
g ST e IH: HIE 9FT § Tohe gIal g, ST 16 QCD # UF 3 TAUA U [ TATATT 6 (1T ST
SIITI STeTee T STANT Fideh UF 3 UASAT o TXOTTHI ([ gl THIT TAT &, AT TAAHT I Ba[-Thel? g
AT & IATEA HT ATTH TFauor T g oad a2 G0 a2 F=11 & fatoe i@t & o g9 g=791+ 2

Fiew Hiee Rgial & -afage seaa:

FIFAFE TS oS & AT HTHAF [Aeqe STt 97 (HGid T FF & TUET o T F200 § IT-AIaq+11T g 37
T TRt it sraeTeRdT T8 gl I A ST I (Hgidi & forT O 38 A8 a3 & HH HdT gl greaiis,
Sl 7% e 9 fArgiat & yearEt & forw, At seawr =@y fagr ST 8 #itE S v et w8
e FHETAT T I 8, oY qdrorad, Hel® qaed 7 Fr ATSTEr i Tgars Tqa=rar ft |ifas =l F

AT IR T THTH FAT &, TGN H ATTIE FA aadl @ | T7-TRFERT FT AT F AAEaeqa €q<i &
STrEt T A e F garfaa sum F w0 # e far mar )

ZTeATTh, FHIFTFE IS FIegd & I-TLATHT TTT I IS-TRFET TF T-q=8, AGETT g FAi1h J 1437 G F1T
T T&T % F Tg Fal TAT ¢ (6 HIFIFE 57 Flegd & S UHel-AIad+ 1 HEid #1 a9 q9g
THTE &7 | 9 ¢ AT aIX 7€ Gribov TTaaT & TNTETH &l T2 FHLA & w0

72T SINP ®, g9 UaTerad i AT-Udferas Fiviee I97 fgid 1 & o Se-qver 5 fhEFaT & &
STEATAT T Tl F G Bl
9



waferas qmaer % forw, vs 3g IRAfea o fEfamr =, st 91 e femuad saefa, fAeas = & i
THETAT &l TANTT FA 6 (70 F3eT-aH & AT SIET SATaT gl T TAT AEAHGHAT a¥ Ueh I HT =F0T &
AT U 221 g5 THEIAT A0 % A1 UF qqd FL0 GHA T UF 77 21 g5 quEqar 4207 § I97 ST 2,
SaH Trehe Aiegeies AT gIaT ¢ et aieer a+iqa gral g Fafa =7 & #fHE =320 & =7 GHA9T & 7
THETAT S B ST & 3T T TR STl F sTaed a7 =l 1 7 #7347 81 vHemEuady 9 &7 Tree
FHSE TIAT 6 T T ARG HI T F 3T AT ArasiiHHh! 6l TOEAT o6 GIedq | TH AT HeAfeT
F form 7 AT ot i Sueredar i TITUET FAT 81 AT 9 UA oA To-fRfEFr i S e v
T H T & T

AT-uaterae 37 fRfEraeT # Sremeuads 1 fAear e g S efg-afiue dtemuads (Semuedt) Fgr Sar
g AT ag LN & THT F G HiT Tohl Tg T €T T FEC a6 Io7 [h{FET & TAN gIal &, Jdih TF
SUEHE T TA-TTREdA 1T T@T AT § 3T 97 & F Fare § 9-9d 0 AT 2ram gl gad =9
eBRST FEATE & |T IS il PRI a1 o (70 &l &l Gi= o Ahtea AT g w1 orsft off wria 1w g

{9 oree |97 aat % A1 0E QCD ¥, 9% i 7 g Taed [MEid He & o e | o 1= om)
IEcarehyoT AR SRS fae:

AU Afgd TEATHRUT F Fwfous dAied fi = 2l Tl gl T a0 Aled & qer f[Faudr 78 &f o
AEEA F REid 1 7 Al 8 3 79 @ I UF TA-Fed fgia s St 81 g, gee i ({e-ae
2 T2 TS & A1) F FTgL IS AEIH qUTET Toi (9T g Sod ¥ giaemd yafea i € &) =7 o v {ae
aTeft FTge o & forw g

FETE F a8 GETehd e & a8 qerehifa & I T9E S-HifeeTr it g1 gaaqefia 81 queat
a7 Rer = gy SRa frgial § go Thae Wi &l qmTeg Sutedfd, uard a=ed #f 7 ¥ 997 Ay A%
STAT g o S-WIfeesr &t Araeas |9&dT 7 g1 JATT g o 98 |, YEIERITd Aied fif qeid Trasgaror|
T A § Free Aiset Heehiia 1 U 318 J2-70 | T80 GHEIT 1 I4q7 9T T47 3| Ao a9 i
STt e & w7y w9 & worar B = 2, s queitadt Rt & St sier £ gy f 78 of
T FAeaTae o ST9 o Q9T F7 8 a7 F FTH § 0 Jied & oIy fhe & T F:ied &t ararsi &1 off
Tr[ooT T T3 8| STeRT-31T IRATSATsl §, S-~IAdH UF (317) [EcaTdu T § TaaT-aadl & Aied & qal,
T ~IATH T 9T [ECATRY & AT Al § GETEhITd & TN 1 (G807 =631 747 8

R

A

Tg Igol AT ZIT fe@mr v g &, o St 89 6 avg, de-aht qmwer & forg udiug / Suwdr
TATATL & HATIAT AT &1 Hohd H2d gU 2127 || e ot & fz-wfevg St 89 & e a6 & a2 o5
UT EATHRYIT FIT BT AT 21 Forega St v #har oiw fe-aaet < 3 39 it 7or areh sarfafa swaa &
SET ATST 9gd JET 21 AT 81 T T-Fueiadfed FIEEr-STd T 97 [HETd & [@carwy v IgeT &1 7T g e

AT e A< FRTETE O T LT 8| T8F darar 2127 |IA e fgia & sfaeeims e-aeam 3 2 59

10
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THTET & F Fd | UF AAAIeidad -8l S 2 59 TH1e0H 9 9 U Tl 79 97 | [\iHa
T T ) 7 Rt STaT 2 5 T8 vEET 2 99 g9 F 9HA-SAAT /AT F 9 STATHT grsuaTiors T
U FHIFIFE IO IT TROTHETET 9T AATHT Fg[1S I FgUE Fg[IS T Jo7 FLA hl A SATaT g1 A A,
EATCH q9T § Fg TREATdAT §, Tg AT SAATHT AT AT ATATHT FHT T qg F[1S (AT ohl A 1T &
ATAF T AATHT FRT TR0 51 o o Jg7 dH1 Faae [RedHe Tahrca® aTfed gl Fad &, [T
T A faomsti # faeare 21 a9 £

10 <t fermer woh srEensu % srfasaasfiear § frfteret wa & Repem & 70 Iarger &1 fAmior G T
21 T Lifshitz SaTfR{aT 33a1 & S 'THamer’ a2 a1 7 2-37 8 9 Ay § IR 81 FFaeethnad ¢ 917
ATATHT 9T F 4-3TTATHT ATSHIAS AIegT (STAATHHHET TFATAe 2 o THT 6 q1) FT A7 F2d 8, 9
& T F ATSET-TTHT A K| A1 THA TWT-THHT F @Al T TgTFF TheA? HT TN FLA 9T Bg ATH |
AT %< Fiiee o 90 ufawas fiee & a1 g 5 Fir off uzgrs 11 6 1 ety it Frears qorter R
HIATEr o o0 or=edl a3 | TILATo 1 7% 2|

THE AATAT, HHferad qai &1 a1 AT 47 ST Hataa FRaT T F) 98 i Tt 9¢ f&6fees 1 us
At - A=ma #7 a9 Tl 8, TF AReqe SATHI & HIL0 JEaT, ST ol qTLl il Tiqeiierar &
IATAT 8, 7 o "Hasl § N7 G Tiefier TEcarhtor F Ieaer g ATer w0 SeHTet it qHTar siT 39 &
FIEAHEH TIF-2TSH T [HEqT | FqTAT TAT AT| &) SIARTHT F T2l FH1 T IR, ST savwh Aaia
ST T TN AATF UF GATRIG 92 UF A7 Frgia &, waa=aar v [{eed o garga =5 £ v qaar
HeAT At gt # AT AT AT E S qHeT 6 UF aE A W A T, S qAgq s i /ey &
AT H ST A2-H7 T 6T F Tas § T-er=T gt g

TR qIIHT Sl 99 I FHIT:

AT-HET AT AT F T 0 U AARH TFd S0q Fdt g & st & fedqem wfa F o, statwar
oA T #term feom § UF aga As9a anisotropic FaT &5 I 21AT &1 TR & THT ARTASHT AT
TATFHT ST § TH Fahid & i TEI9F TRATT Jgq (e g dadl g e [T T8 agaq s gl Sl gl
ATEAH § ATELT ATAHISITOT &5 il HISEIT & a1E H TqHT HGTTdeh STHLO o HTLT i AqeTHAT gl g
ST foF QGP # fafser ot it 1= & forw e &9 & @] it 7 96t g1 89 UF 0 Jah17 QCD ATeaH &
o Sus dgifas SR & e § onfaer w8 8 wWTEt wige F 97y T QCD "W % AT-aeery
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HAg & FATT § THT & T FIET g2 FT AHE AL Gl g8 AT | il

A femmar g & et off eheae &1 SuanT R faET 3 St "rewl-ATwes S a-Fe203 & & 3 [Fe
(FITA) 6] F ALA AA-ATIT AT=eA | Hefoa FFaT ST Fohar g, s 7= 2 o7 2 ¥ U9 2 UF 4 F JATH
FIATHS, HAET e oY Fa¥ TFaTrAtes AT & o7 sequrer fohaT ST 9adT ) S coexisting T&r=qa @t
TEANT U Ae9] USTSH FH Hoad qrl & &9 H, T9AT § AT G geqerT & fars =edr fRawar
A =T 81 BW -Ege wfaefierar i e g ARes @t #r ot fue wwa § oS
Ni46Mn43In11 frsx a1q & T o &= 327 A/ § wi| #it T 21 ST gashg 917 feeq § vs que oo
TATH TTL & Faehi T LT 5T &l 397 g

A (TS 1-3Tstt) xIn1-xP / (Al1-y'Gay ') xIn1-xP / GaAs QW ¥==T3l % THefFaae fawme uw w4
FAT € F AT g1 AEIF FH AIOHE R A8 d qT9 FEeey ST & dqeT f@dr gl QW
AT § AT 1-UFIUUH O 92dl & [ 9% w1 Fd G997, AT TTHidH ILATCH ol <@l
2l

Fa T, varedtiue, #fie, o, vrmrAua-fEiun tgfodt w1 sEee w5y viemiten Aere
UHFA Theee T seetfae fhewi % =amve qemge sfiT w2 el &1 B w@r @1 uwe-heee Iwree,
THNUH 2, THAUHAS 2 FH FH ATHT T it ATHAT & TAFS(E 9 GLAATAT A7 AT SATIF €9 F T ¥
Te gl ufueamae Hieme, a7 3fiT THUA FIOTEay, i qeeidreas, 91 gf 3 sFarse ofF 47 2 o 3,
THUSA, THUA 3 3 4 TS S Taqg & qahcd ST soAdel e GLadTel & gad § TeqIT HiT o6 5| LTI
o o sfafes feew & seertye fReAt ST s, UASHe, T 2 o, Hefo® THUA oY UHsis ae %
AATAIL ATHA 2

FHLE o ATTATT () 9T AT § JATC AT TS Thed F TgsT S w<or T T0F 7 133+ fhar 12m fhew &
TAATCHE (AT FT T ATq-37 dFIH (T TFAAT) T ¥ | F7a7 797 o7 "o #fig wFadiog gt &t
ST T T =M ST e F S Uehicas T8 U 37 HheT THiAT Tolaeia ATShIeRT (THEUH) 3fiT TH
TIHTI] I HISHIEHIT (TTRTH) & 7T Aeqa9 Fha1 T71 7 AATF 05 (95%) F HEST IcaTad #hf Xare
A g T 300 TS % TIT TFAAISTE o HIqL Gahel el & F AAI-Iheeet 1 % 2 37 I AT Fd | I dhed
Afew (TAAERU) FT ITART w0k Thedfta Se=Er ft i i T i sAtfeedw Uit A UF qW A =
FAE A (Huer) Rared it seaaTe Fes deqaa A 1T

FATS AT (HTTA) FT ISTAN Fd U BFIOTRERES (TOH) ST AT daad aqagd (Ko=) %
AHE ATA A (TF) AR (TAEHT) S IF GAH® Tgq3l 6 a1 ToNT-37eNT qiciged ddrdaiehod
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(Tf) = fAfRiog wameeE aH AqATE ((TAUEdeT) /IS 6 94T ) 999 aunH T 39 § faed=e
afvorme feEmd e 6 St (37 6 SfT) TR v faeva § oAt e i vy uadt £ a7 97 w1 L,
STt HOAET AR it T TAAT 6T T 98 Tol 8, 37 d8d & ARAT THT & Afeaed o RO & arg-a7
T EE-HeqeqdT aTel gTeie, T5E I FISUIAL 3iT AF I AL

o ATV 3T TCFALA A ITHEFT

oo Ue waaer st & 2 FaTE o aare oy F sa:fEauT o § Fiaa 81 ff wra, vedE-
FTETHAT ST FLHIHAT & ATIF € F TATTT TR I geHe Ao [SHAST & [T HISA % & § eI
TRt 5T 72T &, STaf sose AT, Bfeied, ol T TRI 6l S FRIsesdied dATal § dage I Hed
& o it ST @ g1 ARasHRIT 74, T T TATSHT & AGTHE AHAT F STANT Hh [AHEH T
T AT AT )| YT (ATl Sl H6ers e sl FeATsli § granaieaqard ® s-fafqaf@a qmm =
g 3w gurertad # forw Seifieam it vgmm ufoimareeg § & 1€ {1 dqee Rufem § st i #rforr
AT Y0 & el T Fq9=T & [AATAT F qArcH® qadTH® Harasaad Serd ot ST 61T
TATI gAY Aot ¥98 &9 F Foqa? Rfe i Sgwra w1 Ya@ifd F3d g, Mermiegad e & giad fir
SR T & ST F&el | q&T FA799d JI o6 1A &l TATET FdT g| THT ag & ATAAT § Aeeeh 3T T Fa7
H Herwetaw & ahERaT § w=-adi o & qrn #@ ff {fRgwe e 81 g Bt i F 9= e
FTATTRSTHRA FALTTT ATHT F T Fad Zad T § Ficd g AIATT H I IIHFT FT FHEAT g1 T7919 H,
FruaT et gfafear & a2 s weaadT filaments F7 SIAFT T2 ST, FTATRIARE T FEAA ST 9
Tg &1 THATER AAFTA H UfRM{es AT97 7 =TT 3 % oy uisH=iHa #7 qeq99 $i7 qiaead
FIEHI Al AT AT E 6T T g1 29 [BFe T THArqeas Heredl T "Iasi & di= Ageaqol
FITATT T THAAT ATZd & ST HGALIT HAAT A 3T IeTeh TTT STE &I FHL STE TAIT &l AT FT %
foro e = 8

TAT 9oRaT § e gem suAw dr qiEEre 7 AT F 6 O AeAT5A, gieqed oY oA TRI S

E-Sted RHaAteT #71 drar Far I @1 81 A=A § SqEd w7 B 41 USTeHlel 3T 386
ST q2ah & HTETH T HEAEIAT % STSACLH LTSI T T+ 7T T 31 wemsHist § wefera wuiaet
2T & ST ATZ2r|ITors USWe T & 9T aTa=1d H%d & o0 AT J7d g 37 39 3299 § g5 § fafae

e oo waTted g g1 | T T uE wied YurTelt F w9 H, g SuaHisner RefiAdr F Hged &
qHe T FIAT FT T2 8 o7 T MEA-Aeae2ar a1er neurodegeneration ® USI-ferawer o v
THEAT il HIAT FT TZ 5l SATT 39T A & HF H TR & THATT & (o7 A0 TS0 T2
FIAT 1 T TRT ST TAREIH TSI & FATeTed S TROMTT| 39 Fae §, THS( U 1 SrEqie geT
£ 3 o ST 78 F Tfadia-weaearar fafaeme #1 femifrege graeefem i1 yarfag #3 siv e &
T # e a1 it Rufy #r wefda w7 & forg fammar w2

A &1 §, THT ATSAHMTIAET & SI<6 THTET ST HIAE RITARTA I AT AT FATHor (Ig FoI1 &07)
T AT Tl o £q< 0 G0 I FEAAT L ThAT 8, AT g SAitad Jorrterat 9% &t & g9 %
JATE T T FATIFI-TA (90T TOITet #=q¢ T AT
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o TFEEITHT 3T srurtas Shafasm=

REaA TR 3T sruTtae Stratase i &1 qeF d&7 fAtee aoee oS vttt & ortae seEt &
HAAT T HEAAT FT FLAT g AT T T AT AT FRATS 6 qF B GAAW & 0 AgH=E
FTATTRSTET T ST STUEl &l H3aAT e Taefiaar & Hafad Aeaaai &7 w1 Aa9TF gl gATL v |

TRreeft FhaTer STl e TATHe TohTY o ST &l T5aq Sagie &l q0aA 92 S 337 T47 8, 9-9% A
TTEI; Hohd 3T THT Tt e, e T sfiT safgfaey; afadir == === § arae e, i
srferer fBreett W= O 5o STuAu Srentidr, va-¥ et siv seemr-fAetoa wrdm sttt
FT =R g o T [FATSAT FT ITAN F2d g, 7 A TES 6 TErArars e Tratater & a= &l
THET T T F2d 8, e Test™ (FHEartee Tafafer yam wer), Bemee s e gorfar uwsie *
T U TAT A5, TATSHITS I BIeH U & werd it 2 & faeg afia afEm & f&afory wiém zatgfaen #1-3t-
Stuadft Heaeqarga ardiTeed oA, Tiao@d FATE i A6 (Iear-faforg), 2re 76t sedt e
(THTEdt 31, THUHGT 15, STUATF TATR) A9 Fe TeRAT § onfier fAfear Fr i F e o)
FEATHS T HETT Teld dg ST Hera it Tratate Y fue giaesed # ot e Riehaaerd /
SRIERRTZALT Wald foawor # sreaa 3 s

FE AL IR AETETEnT T it qg=m SAomfaar SamEm & €1 78 8, uF ST awsiE 9T
TSN T FHTLOT IAAT 5, ST HATTAT FAT o6 AT g1 FEFALA Ao il el Teul-oam 4 o,
TEH-STAFe AT Hedsl i TS qates & a1 & AT 747 g1 FTUA0 Fif F380d T (F7) F
FITCHS H9eh I TTL HiTA & (10 HA ST T g, T =50 GTLF DA (hetd 1 (FTT 1) 3 T 30T,
TEFIRA AT AWISAAHE TAATEeH ATeFalhio HT ara=id F gefed, Ifteered-giiee ferua-am
isomerase, STEHATS T TIET HIST 147 % ATA S =l STUIAT F1Th Tg AT Gord, FHT AT gaT daedt
Tl & %1 T g1 g U TATIOT ST 92T & Sequencer (TASITUH) T TN F:33, ST T3 F-3 T84T &
ToReT Siae Hae &1 TqITEAT-3TE T a0 & A-STANT o A1 THSAT ST SATHETT T TF 32 Gixh ITeer
AT & TaATh ATerdATaaT & qaral § e I TIAe 9¥ &A1 shied HG(f| UAsud T9Er 9 F 47

e | STt T / T T Tg=Te e o foIT SEdHTe FoRaT SITusm|
TiTET TfEeT 3T s 9 (AREHT) FT UF W@ 92 g AT Areelehded g3l 3T URgaree i

AT T TATT @S § Agead 0l AT (H7ar g1 T aTeadil A, Td-9a5 SHd, Taug 3
STHT TS ST TUFEH ST il FAMAT, ATHATR 3T JTEHT0T Ieh M-I TeiaF9d, Jqa T taie
3T T2reett STeaaTey STHaT & 9dqT @M & o7 8% 36T 3T 81 g/ FRredt TE &t §vaarea raefierdr
TAT & o7 T TAT 9T &1 $0F F7 7 8| Hgea 0 =9 ¥, ~ et I & o a9 St=e #ie %7 30%
AT IUAT TATSA T 60% T Tt T TEFATH T AT A A=t it FAATeHT Tiaeferar i
forfog-snfara Freest At @1 it Tz F forg 0= B i 8

- F e TS R

T T AT § e A 7 Fq: AT §, o fAse F Aifersw qge w Gaied A g1 AT
IS & 2ATIH q&T], dog] FIEe TAFSERAT AT TF F THGET HT ITAN AT =qeAT AT IATord
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FFEIT AT T THA ATTHS [ FATA o (1T 0 F1AT T @ief: TLAT9] L9734 {55749, Radiochemistry
AT H T wergea @At Wt @t (NSAIDs), f@fwsr et v Faedt, squan & st & for
AAICHIATST ST IUATH IFAA ATHAT FT AR FIAT, FSAT 6 AU, JHfcqsw &di, g TTFeHelr oY

ST, AT FHOT SITEHET ST TAfenaor qeear 7 Awfera Fed | [T THearst H GAA |

THA T T FHETHRISHTAT TIFEEh T THT T AATEhveh o7 a2 T97T+ 9¢ SEAHT (63T ST @1 8
e T TAFEIT ZEATAL 31T THICAA-UHTSH, THIHATH- ST BT FTATH TSN o AT T ST
* T AT AT SIS 6 TS F ATAF ToAFI[Ieh 3T TATIHH [HIA0T IT ITATrd ST ITTAhT T AT
FOA A, AT(| THT g, ThrT & T IR AT T 0T FALT BT TN o THROTH STETRTET F T
el IRT TAFSIA a0 & qgd UIHied Sdfed 3T HITH Teg i TIEid & di FqL-Hiorh JaTe g1 ol
ISR ¥ 21 THE FTATaT, U T57 i A0 FT THTETT T IEh AT T8Te Sgiiash ST g1 a9 fore
YT IRET A GeadT AT grESrhifa® 3T grEgIThic® ara=id 9% [@HEuT Fdl g, At arq st
AT ATSHET & AT 3, HIEH G HTETT & q7 &1 AT S FT TH ATSHSSH TEF HHTEET 9T [T Z47-
T STa=id § i e uq Had I il g1 & aui § Gheed ITHT 3T THElSl UAUHSAT ST hdT
T ITANT 2 gu, arar (1) 3w Fenet (1) fOw sweme aRE< & §2499 & o w7 & [ear 92 S @@ @
g, ST LTSl & Hadl H 9g Flh GAHRHAFAL 6 [0 FIAA Gl SAATT AT Usie & €T H HF H7
T 2 AT Aiee IR IesRen 3 g7 i aTears -38 SHT AT ATSAT i 3T T IIEl 6 FTIT AT
I % A0 § HE0Fq hc 1 Tgcaqol Sl STET & SaTRIET TATaHTAr T Ahad| 9gd & of |
EH "Rl A FTad Sted Hl LT FT § 6 g0 2| gA forg =@t &1 @A & o qa, 39 UF St
FH 7, STl TLEAT A0 FLAAT ST SAATLH FHIa SIad & AT G T A 6 q1 qrsfeh Urae (H)
#T pyrolytic FATIAE & 19 fawaa g ewT T7 F7 Feqadt HaT & FHATAT S1av ¢ (i) § TF 99F 5
Y § A T FEATIAS: FHTE Sed 6l FATqre T4F AT Ga1e9-TEM FT ITIRT FT AT FF G
R Tt STt 8, SruernH, vEdiuE, XRD, 1H-UAURAR, THE STEaly, i R oea 3w 997 &7

THATETT TAT foaTs ST Al SAFEhdT & dTT-91 Gaehid &5 THd TH g 6 Hlad Sied il wiel Id
TAFLIT STEET ATAT F AT fieat B e F6 F T § 3T ST1Rar 1 fFwfoa 37 § gag ey @)

AtfFaRT NSAIDs ¥ FT¥ TRHEET 3 STk AIaNT T STeqa e o forg o B @ 81 3 v 90
FATH f2reetl Terd &1 AT Fid 8 e o sorferss anftard it ara=id & a9 fls SATas Jeadr qal
BT § ST ST aTq=1d ol qToha ol SMALTHAT g, AThe e ST 737 FATAT IT TBreett TSl THTERIar
T IATET &1 | F37 Hhd 2| Broell Tehd it T2 72 A0{1 TAf0 qaies U=hd & UF FaH a0 g, S a&r
FedfaaT smurfas ardae a7 sl #1 = aRERt F foru SruAu-aTert 37 s sEw fAforear siv
T IR o w1 AT AT g1 T ST, IR UTAUHUsTE Sy F qier aiEd | wEted /
RXE & AT qTa=Id 9T GLAATHE TRATT FT HTLOT IIIT TAT & ST Ivg, TIORETHE AE SOATHE €T 9T
TS STAAT &

AL-TATT AT AT AAT-FFITSTE T STANT AT Bz T F7 ST Fdeh 0T, SIUAT 3T T
F SAF-HaET Y AN Faderss #§ THd a7 JHd & RIS T9E F7 997 @ 6 o e =@ 2
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T $T¥eTYC 3P e frfaterd
PEDOT-MnO2 3 graphene ST&Ta |THUT T ITANT IF FATAT TATE & UL FURe a9 & forw &
TAT g1 FIAES FT TAT T o [T Tk AT UATSHIEH TAFEIRIHFRS ATAEEL (ATHT BT T 8, ST o+
IO TSTeH e TRaTell 9 UF fafere a9 81 e &9 § gfatad I B-CD & | gertad &
AT, FTSSIThIola, Solael A1hT 3 39 Adg & ATl aTdT, TS0 A & & § T e H ITAN Fileh
FIAESIA & TAFIHTHEHA TAT T o (T TFH H T FdT g1 IRrze nanoplatelet (STTAT) / agaa &

AT (U1 (3,4-ethylenedioxythiophene) -poly (styrenesulfonate)) (PEDOT: PSS) #uifere wa# |

I TG o T H FATAF T T TFahiT geaeld (STRSATS) TR JTHAT (THE) & forw sgiua B
TAT -ST AT &A=

TAA ARATAT TIUAT ST AT STUAY TFALA EATHRAT 0l TTaefiedr & Tk Tl A 3T TgATa TTFEERIGT
e BT mam Sruau F B {97 F F arg-are GrheH FHTES & U F TH1T FT U o JH
TANT e TR AT SR aorme aTe 30 T o) )| §¥=HTeH® aiaad s 9dg & SIUasiuay &l
FATIT FA F [oIT Mo AT iFea TATT| TH FTH H STUASTUAT 6T Tqg T FTET T o AT FHOT0 HT

FeIg_ AT TAT| AATRT F U TTRIT TATF F TROMHEaEY HXAATcHs Tadd IaTl §9a+ ¥ B
T AT AT T ST ZACNT TUAT 9% 90| i)l 39 SIS 39 7 IqRedty § qaer qrevefierr siw
AT AA AT THA TG STUAT Fae T &t Araqefierar g Srfu- smtET @@ GEwdr g S
TEEALT G FACIHT % d18 ZIAT 5| TAGA T T 1 STr= 61 T & FoHH BT AT I 23 FfFAetersed
Y THRIET AAIETEE AIFmA AT TAea <1l SATHH & TH1 gl Teae % FAge & =qir & o a9
STTET o S8 T FATHF T, 99 S8 o qTF-972 T oF ST 1 wo9riaa w2ar 21 i)l st
Tfrefierar @R[ ST F AR SEUATE qASS o SHEl & IfAEfSd oqmEr yEame Fde: UE
THUHAURAE! TeAIA| TEMAT FSAT AT FH AT, o TH el ST U SIUAU JTedahiit [ g
TE & {0 S99 9 o9, AEUAUE 6f [T 67 TE g1 U A FRET T&die 7 ITANT HAT, A0 9
#1 Iufeafad & isomerization TTAefieaT T 9T A= 9 BF THAT 21 iv)| THA AFATES 9T STUAT HT 42-
Tgferaa Fr@eT ST desorption & FTH TSI SIAT T & #FT 0] FRET SIS THT 9dg I¥ SUAT %
TrET 3f¥ desorption & ZTTH T fEqTe Haeor a7 a9 & forw Ui stz (Strem) S 3 st arft
& AT SIUAT Al FTA=1d 6 a1 § HAG2 TZT FHLal g

g B H, Ar-Refae & fAfvw suffea=y Sd = e a9-%d, feae a9-amg«, ao=a| a97-
THAT, TevFde AT TS0, S92k TFT A41-freed s gt v aqr-araaft onfaer 81 g / afvorme gt i
= i TS

« gfagfy anisotropic SERS #f#a nanomaterials W & forT nanotemplated fE&ma a&i® =+
AR

Tg] AaTd ~ 1000 F |1 FAET a9@mE Sguer 396 A=A S e Freehar & o #wied aqed
FT Fa T Bl

o AT TATAT T3 0l SILET & [0 FATH SAFETATICHS AT

« GO TEH (o AT T AATasher qufash FHFITREAT & TATAT 3T FF=TcHF eaT T 29077 gl

fro= I A2-Ferder gaT faawor & forg a2 A 3 Femma e aqmartess (Taueu))
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* 5000 F AAERT THAATSSIIMT & T TH AT § od GHT T AT & (o[0T I AT 912 47 vy
T TR & AT ggg T JHT Aqd{eshe T Hgioa T =T
o U G AT AT AT FAET g BT ST Y T

AT Y YSTRHET GHE ATHE Tatatedt § @9t g2 81 Tgat are Se-faarersry fafer &1 sr=ia @ |/t
Fr FeHIT ATRIT Rgia #3 & forg Reme BT 7 8, ST siad: T 79T &f Scai<r & a1 § Farav gl
TRTETT LRAT-I FAET TAEN § /AT g1 = aeer 9aref 3 o7 g W1 il ATHFHHRT T STANT Fi-
are® ° 2 fFefaeer ggat YReavgaarse 59 61 #1, 62 TS, 97 svy, 95 9 6 HHT, 111 37 =i
109 =TS T AT FIA o o0 FFaT 73T 81 163 THE T TF AT TAFHLT 163 T | T7IT AT AT ST

~FfeAT 918 ATT § [T g1 T7AT ST (S rehHEl 99HE F UF 7T Hgcd 0l FIAHH, HaLad T GSd 1T
H FAhT [aataaTdd T Goa faeafaamed & Ggdn & TThias &9 F gid arel ISR GradT 7 7977 g

HT3T 2 3 U= 2 37 (U= 2 Hrer 3 |3 2 + TH 2 o) | AT FE1a Urae (TF 2 € 3) 3 & TToeA &l
T FET THAT F7eT (> 35 FERetrams / vwaruer) & Ok fgr war @) fe oft, 7 s & v 2.+t 33
STU] T AT AT o ToIT ST T G2t o ATHSA § HHT qel g A b H2CO3 3T o forw FehTe =4t &
ATIHEA § T Hael FIA T AT AT g1 AT g1 TH T2 Fl 79 | Tad g, 29 T8l 2T & argaea §
T T ATHT (TH 2 A7), Hh U (Th), Tihfes Ui (T0) Jergiv T (THT) 6T gregieiares
Fgaft (T=EAET) FF Jutearfa § U= 2 €rer 3 (0] HT AAT FT ALTIT T & | T AT & @I 1T &
o w=r 2 ¥t 3 79 F ATCH FLT UH 2 o, TR ¥ U T ITCEATT | ARAT 1 THF AATAT, H ATH FgeuAT
T ATHESAT Sesie & =T § AT ST 747 2, FA110 T2l % ATHSA § U 2 HF 33 3T & THATT il AT
T & oI o= IR FA-9[% & T U= 2 el 3 Fierae siafar (u= 2 #ielr 3 + du= u=efiet 3 + UF 2
3T) o FTTAT AT FeAc I T STEATT AT Tl g| Hgcd ol a1 Ag ¢ 1o = &l Teqq91 | Tg @7 4T § T
AU TEHA AT AHSAT UHRAT UF 2 3, THU, T & AT % qIIHEA | GIEaTl § FHIHT FHH g, AT e
T, ST= I=FA-LE Hf T2 H2CO3 Rxrae SiatHar Agcaqul § THT1E, fFawee, g2t & argaes § v 2 &t
33 U] o THATT #hl 3TN THeh (UL, greAitsh U= 2 AT 3 STeed ITABRAT 98 U, THU ¥ U0 i 3H

FHAT UF A< 6 THIE Il § i J2AT & argAed H THT ¥ A0 wgtadT AT F Tigdl TH gAY 6 a6x
T FH g, AT TR AT, THU-HEAAT STH U 2 T3 3 AT A haT s+ wgq oi-a0% i U= 2 Hreqr 3
Rrae wiafwar & v gfaeTet Tg1 FT aahdi|

11, FFLEAAA G129 2o
T ETT AAATAT @ o [T i Tavara:
TH IRATSHT § 99T FaTsl (THEEUT, THUHIT, e uqUd U, THUAUS, TR, TS 0y, Sruqud,

JAHA TATIR) F TG AT AU gread § 2T 3T IAH 3T Aferh Flag ATHS g1 AT § ST 3T
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AT (TTaT aFadT) sheaF=Y &7 AT €T a7 g, qTieh FIed T2 Hex % qIud ATIaT TRged & AT
H VAT HeAT STANTHATAN Hl HSea o1 FaT ST 7@ 6| Ffoh [ § T AR g8 | o €79 92 UF
qRET A5l 8, AT TRAT § F2d TwTme a1t T Fl SIS SHIECFAL & [olT AT TAT 97| AT STl 9%
AL (F) 3T T ATl & &= o1 ATAFHid A ATST aaT1e T2 o <08 95 f gA a7 9129 & #14 3¢
JIASHAT 1 FATAT o7 Redhat HA Fee¥ F2 T ITANT FZA 1 AT aqTs off| 71 afwa / afeg a7
qtwr | AitwT /IS § 27 9hd g1 TH &7 § YEdEl & forw off agare e (u=<dy 92 &7 IT90) F:39 &
T 3 SO Fg TiCaenerd FaTy T o 37 (raR it sraedahd T &l T 3 6 (o7 aare qaarar ar= &l
AT | TERE(T ST AL TAAATSSIIT AT T THAT FeA & for oawfaa Bham ST ashar 2

ST, T & & T8 TISIFe #hl (ST TH(d % FI, F2 TTHAT AT ST HILHI I IR § AU 17
T f¥reew & forw Ty THT TR AT g0 SU=satdl o |7 STTar ATt arara<or § emaiad ar
T &, ATt Tt &1 M= F37 % 0 RedHat Enterprize a9sIATSSI9 Y& & AT & a9
FATATAL T T TATH ST TeedSecdeacy, ATHA, HALEIT, HA A2, T7 AL, ThIT (THASUAYT A qH

THUHTS UG | Ja9T), TASTUHT, AUt / 9y, T, TUauH offs § 10 & s(tersh Ve A6 gl
FLAATSIN T ZIEATT HHATHAT % T START | ATH, T2T e (STHT) Tai=re w1 7 F2, T & o
TATALIT TETH HLAT &, SIEATL & FHeeH VAL, FTead [AkhdT Al Tl HH FHLdT g, T TCAHeT & Stiad
FT Faa a1 2 2T 51 § gAA AT ATHF THAATLSAIT o (o0 Tk T F1H AT | SIFa T 7
LRI

2013 & THA, AT AT AT Tedde HATAT % (U FIAATLT 1A % & H HaT ST g1 AT, ST (AT
fea) feew aif TS & a1 S-St B9 g drar S SR 1 2016 | ITIRT T 1T
7| STET-ST B aead | Teh &l AT 3 g1 STET (# 237) & SV (# 3401) FiA=mar ghagmei & forg
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TAHIT Hafa, FOT IR IRH 11 1055684023.07 875327553.54
3T T @& b 3ifepar 624935690.31
ool 3357388743.68 2666583493.22
HEcaqoT o aiferdr 24 11574872.96 0.00
I A Tt 3R
Grdi o AeH 25
21 @ial & FUX T a1 a9t & wu 3 fAfey sy
WW v 1/\( @dﬁ/
/ /
(. o ) (. FeaTel ) ( 31T Tt )
THISE HTpaT 39 QT Ha=T® Toer
f .. a.. ﬁmﬁzﬁ[ail!g*ﬁaﬂﬂ m\ﬂ‘ k\\'\—r\ \/V\"l"""\/&’
& QAT TS B & forw
qATES FTHeT ( 31oNd PAR Higedl )
FRN 302045E IGLEYiEY

%
(& & L)
AT
HeTadT §&AT 005313
1/ &, 3ites uire Hifthg Hie, FIRT e 8, (VYA de),
IeTehIcT - 700 001
faf: -05 RdeR, 2017
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31 AT, 2017 & FATE a4 & fore 37 3R e @ran

Tarsht / Qan3it & 3
Sfegaret

B / geEadn
e & 3
TS A AT, YR
feta ==

3g AT

TR aER & HER A gfy / FwAT AR FE ueifa

3T W g Ay 31T eRar
ol ofre 3 Ta=Eaia

AT T

3T yeEiae g

Schedule 2016-17
12 377600.00
13 1005597579.37
14
15
16
17 5811907.00
18 5460529.32
19
624935690.31
1642183306.00
20 1193448756.00
21 265676308.59
22
23 19774.10
8 183038467.31
1642183306.00

2015-16

642897.00

883584669.27

3758762.12

4586786.83

708452967.77

1601026082.99

1164789486.60

233272243.29

28630.00

202935723.10

1601026082.99

37 @WNdl & W U 17 911 & wU F AT 3R

v

B

(EICEEECCE D)
R
M\“' k\\"'*’\ \A’\?L\\u/&'
( 3rsia HgedT )
chl

o

(dr. oy f3vam) (T, E=Tel )
UTSe AHTfRER 30 @rar fAgas

AN Heraer RUIE it arira & Hgar
& AT US huan & forw

TES Hprsee

FRN 302045E

%
e
HeTIdr &A1 005313
1/ &, 3ies diee JifRE TEIT, HAX de) 8, (TIH dd),
STeleprdT - 700 001
fafa: -05 g’ 2017
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2016-17 2015-16
H: 1 FGH / HATT w5
sgTea o9 (3ws) 1st 318, 2015 P H ®T FH 184,352,025.63 829,785,622.17
SiE: I STt (AISTAT) SefeTe T SEcHATe fepa
Yoherd =g & forw 186,220,859.08 61,719,464.93
Fraelt (R-Fsam) 3gere o1 ST fomam aram
YeieTd <09 & fore 17,217,173.85 1,299,906.30
203,438,032.93 63,019,371.23
387,790,058.56 892,804,993.40
& ) 1R (e79) / 3ma wRe
(311) / =99 9§ F 1T F erdiaid
I 3R I @ -708,452,967.77
I & Hd F Ficd 3 (Ewd) & deig 387,790,058.56 184,352,025.63
g2 Rema ik afedw
e 3 i =R
AT PR 3 62,255.00 60,711.00
9 HE: -
Y gEEgar 161,991.00 161,991.00
iT T ARG 161,991.00 161,991.00
T wTe R 237,946.00 237,946.00
624,183.00 622,639.00
31, 000 9 6 & forw & T vz -6,862,574.96
1 (&) et 3eferet @ FATATROT
THEIT %3 -2,53,872.00 & fow -2,118,426.00 -8,981,000.96
i AR 31w it oX <At grd g3 16,868,061.96 15,267,807.96
16,868,061.96 6,286,807.00
Fd 17,492,244.96 6,909,446.00
HgT: 4 U o1 3R 39
3T 5 3R AT For 3R FUR
JeTgT: 6 TR dhide duad
HHET: 7 TAAT SITE R uraar= 2016-17 2015-16
T. IR 399
1 UREISTAT3T O S & 3107 Hefera
BARC- T& ¢! 147,043.00 147,043.00
HTHIAE _ 880,005.18 880,005.18
HITH3MEIR- T U TH 3N 256,337.00
Hroa3rs 234,822.00 234,822 00
HTHATE 54,221.00 54,221.00
Contd.
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s wiaaeT v e aar {9 2016-2017

e 7 e &Tary HR graur (S

ATHAEHR - Oy
TTHISHR- & Saar arer
HTTIHEHR- Hferarer e
HATHISHR- AY AT
HTHAASHR- TH T AR
HoHAEHR- A 9
HATANEHR- AFA Az
TS IR - I
TTHHSIR-G freara
HTHISIN- T2 L 5
WTHAANTEHR-G (Flairar 34
HeA3mEIR- faned s
ATAHSHR-TIA Tt
g ASHR-frder g
ATHIEIR-Tdigary Hifden
ATEASHR- TS TH
VA HR-TATG S aeioit
ATHAITEIHR-TAT 5| T8

WTHMEIR- JT JohT
ATHISHR- FeherdT HESTATT
TE-5E- TH| FUTA
EirY- et e
e

aY
SrE-gene SATafa
SN - e & forw goe - 3
SXET- i @R
SIUTL)- 3R ad
STHE- U.UH.UH. HIIR
ArEd)- T TH| WA
THEN- AT AGD
AoEd- & il 3
BTHE-SIHR TS (Pl TeeIaredry)
AuEdl- AT (35A)
STEel- Ao (g
Brogel- fifergs (3sdem)
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2016-17

72,910.00
101,729.00
74,522.00
54,738.00
38,679.00
141,222.00
25,210.00
236,250.00
48,243.00
35,245.00
32,105.00
53.489.00

1,497.00
238,227.00
77,645.00
101,570.00

115,299.00
153,558.00

87,572.00
265,833.00
62,898.00
22,701.00
31,293.00
452,044.22
995.00
49,175.00
46,570.00
103,132.00
201,795.00
66.00
69,608.00
50,981.00
319,771.00
61,485.00
2,000,000.00
510,000.00

309,349.00
500,000.00

264,317.00

70,576.00
141,911.00
130,000.00
186,732.00
796,836.36

7,444.50
683,526.79

2015-16

72,910.00
101,729.00
74,522.00
54,738.00
38.679.00
141,222.00
25,210.00
236,250.00
48,243.00
35,245.00
32,105.00
53.489.00
3,128.00

200,727.00

77,645.00
101,570.00

79,490.00
115,289.00
153,558.00
108,022.00

62,998.00
22,701.00
31,293.00
452,044 .22

49,175.00
46,570.00
103,132.00
201,795.00
1,667.00
69,608.00
49,672.00
11,183.00
61,485.00
2,000,000.00

490,080.00
180,321.00

1,023.00
393,152.00
123,453.00

55,000.00
130,000.00
217,448.18
186,732.00
175,889.00

2,917,000.00
796,836.36
7.444 50
700,690.79
Contd.



HegE: 7 I &A1Y AR g ST

uEd- §g o (ufer)
Sugdl- rauadd- divaey
BTHE- IEHTHT -2003 (THSTH)
SreHLl- MSEENT (Irfafsia Freian)
SIHd- Z21-3el (TH 3TR 80T AeAe)
el FEB-FH (THT)
roger- gIoT- AT PR
Swdl- uavdeény (S R
- o A9 halfg-diesdt
Sogd)- o J@r. a9 hafg-vaerd
SoEer- 3.8 arE Tt (S ¢ieerar)
ATHE- S .G (16T HAR Al
ATEA)- ek / SBI-SATUT (THPTH)
Sruaer-vATYT (PB)
SroEdl- arelt
Foad- Or|
Sugdr- Ur.ua Y. A
STEel- i ag
THEE- TASHIHT (FUTeHT IATEIRT)
SUEel- UH| ATfe
STEA- UH U Afows 2
EIUTel- 9e-U. U1, lyenger -2
Edl- THSHRE-AfgAT g
STEE)- ﬁamﬁ aﬂm U
Eprerad EIEDII R
STEd- Eigm .

G ‘F—ll TGO
wdl- ¥d- gAY
AUHE)- THSIREN- aﬁﬁzﬁ gdr
éma lwéamiﬁ hifRreR Yeragar

by Al
éma u'\q's‘amiﬂ 32l Tehat
ATHEE- TASHTE- T AH
SeEel- He- THUHT &At
BTHET- THSHEN- A0TC WA
AUHE- THSIRA-UH & A==l
STELN- TS HRA- 3EEecT A
STHEN-ATIOT kel
eaer- goar Jfwr
SrTH- A U
ArEdr- UNANST (THEGTH)
-4 - g
HEUHFHIUIAR-TH | @
IUSSTF- TaHeTy

TAUSH- P f3rs gar

3TSUATHT- ReHaarer gy
SINP-THIEH
Fetra-3fands o

66

2016-17

20,087,543.00
3,109,363.40
6,917.00
10,746.00
82,138.00
256,094.00
437,917.00
83.00
91,853.00
46,750.00
8,904.60
447,146.00
375,000.00
995,058.00

7,999,119.65

216,524.00
250,690.00
30,000.00
1,370,947.00

131,742.00
100,000.00
868,583.00
423,548.00
268,379.00
1,190,237.00
1,023,274.00
198,193.00
68,554.63
502,653.00
695,067.79
1,374,348.00
1,100,000.00
199,984.00
177,397.00
150,000.00
418,595.00
549,123.00
1,123,242.00
187,046.00

2,301.00
16,886,215.47
666,969.00
479,729.00
211,328.00
57,586.00
309,809.00

19,856.00
51,773.00
2,515.00

2015-16

22,431,919.00
6,825,000.00
6,917.00
10,746.00
82,138.00
256,094.00
577,793.00

46,750.00
393,902.60
766,171.00

3,928,711.49
7,999,119.65
15,474.00
48,000.00
250,690.00
30,000.00
1,617,127.00
39,060.00
100,000.00
41,742.00

1,872,822.00

90,333.00
206,335.00

2,118,385.00
1,651,469.00

620,000.00
700,000.00

760,000.00

370,829.00
284,949.32
25,852.00
16,886,215.47
666,969.00
677,429.00
211,328.00
24,677.00
796,302.00
75,000.00
19,856.00
3,539,835.00
2,515.00
Contd.



s wiaaeT v e aar {9 2016-2017

e 7 Are] 3ard A ureryre S

%aﬁmm
ZErE-deTotY e

e GHIY <5 -1

ForEr-Faeer Hel

UGC- 50  TTS

WB.S.T. B

Frerare; Arel & AT & Forw gepere et

feedar e REw e

w3a Rfes & (§)

et ﬁa;?tﬁ?rw
3T & A

ermaris afhear e

Sroarasmsey Mfdas Naad

Sreavaymsey oRuedr g

&g Aad

G ST A

SINPEU- He&T 'He&gam

0o =erEe Resw o8

ProarA-v / @ RS, THHSTAY

Ao - gew) &7 Reaadr

Ry el @@ Er)

THRT & Tore uraer

6 & forT U=
e Iegd & forw urawr=
31fSta ofa vadherie & fRre grauae
3Sa der & fore uraae

2016-17

7,768.00
90.00
1,006.00
9,375.00
2,103.00
15,386.00
7,496.00
110,372.00
9,375.00
54,047.00
300,000.00
585,719.00

76,708,619.59

2015-16

7,768.00
90.00
1,006.00
9,375.00
2,103.00
15,386.00
7,496.00
110,372.00
9,375.00
54,047.00
300,000.00
585,719.00

4,603,430.00
4,243,493.00
71,457.00
3,730,847.00
256,832.00
76,495.00
856,707.00
2,555,246.00
670,831.00
2,365,807.00
338,5632.50
115,925.00
77,324,431.22
267,564,507.31
8,143.00
40,540.00
63,654.00
23,795,425.50
24,071,980.00
28,680.00
1,000.00
31,542.00
500.00
13,349.00

91,035,797.76

412,829,354.53

3,584,441.00
1,743,347.00
71,457.00
3,711,276.00
111,092.00
76,475.00
883,195.00
2,648,023.00
630,821.00
2,048,211.00
340,636.70
115,925.00
31,231,834.00
334,990,844.83
1,682,322.00
38,740.00
8,325.00
22,092,625.30
14,414,608.00
29,760.00
100,600.00
31,542.00
500.00
13,049.00

5,064,184.00
15,000.00
191,849,899.00
192,384,706.00
2,084,829,550.00

420,599,649.83

2,474,143,339.00

5,102,442.00
15,000.00
158,128,152.00
136,875,937.00
1,663,565,043.00

1,963,686,574.00

2,963,681,313.12
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s wiaaeT v e aar {9 2016-2017

YT 9 fder-fAuifia
9

HFgET: 10 fAdeT- 3=

T dept b HY oY HATY STHAT: -
TUT U1 [XERR mﬁrg%ﬁw

feeear %s Hefare

ATHE-ArS (hodTeT TSIUTEITY)

FegEt: 11 aderrer wufa, o1 3K i

T gaA Ul
Y F FPe, AT
Tl WidT W das &1 AW A

rggfa et & Y

&Y #oT, A AR 3= gH FUlr

1. FOUT & TOIT <A1 g1t FHOT: F{OT:
REGACIEUEIDE
FreX PR TsATH

HeX Arsfhe / TpeT AT

f-aeh Hfda

HY TS

2 {3 3R I @A AN A AT
aqF

ZF)GFJ'-IT

I fesst & forw s

ASTHIA & T AT

R Arared fafdes & a1y s

THoTehdl Collthle o TTY AT

TRt (i) & ar ST

AT (PUHASIV) &b AT ST

oY, TRT TIBR & J1Y ST

HTec o T TEAA & AT STAT

HECA 32 & forw st

ol / 1 & T&ers Arfoia #el & Torw SiaAT
P I AT

ST & Grer ferely & T S

2016-17 2015-16
50,000.00 50,000.00
543,000.00 543,000.00
0.00 2,917,000.00
593,000.00 3,510,000.00
90.00 1,682,322.00

474,885,271.52

493,123,982.18

474,885,361.52

494,806,304.18

4,007,344.00 4,996,291.00
522,545.00 429,220.00
200,187.00 254,044.00
14,283.00 20,755.00
548,830.00 586,497.00
5,293,189.00 6,286,807.00
1,955,626.05 1,947,626.05
5,500.00 5,500.00
8,000.00 8,000.00
62,000.00 62,000.00
137,969.00 137,969.00
684,000.00 684,000.00
2,431.80 2,431.80
16,000.00 16,000.00
99,378.58 99,378.58
166,234,456.00 33,364,500.00

376,500,000.00
10,000,000.00

310,000,000.00
10,000,000.00

555,705,361.43

356,327,405.43
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2015-16

3,077,597.00
209,175.00
419,775.00
20,060.00
684,399.86
3,484.00

4,414,490.86

529,397.00

529,397.00

143,203.66

2016-17
) =3 & fow ' & fow 31fda: -
T 3H 3,042,000.00
ITHT A P BIS & 150,100.00
FAHT HIHT 338,325.00
Afera wsarw 73,551.00
fafey 3l 1,343,899.86
3R ReHASAr 3 15,000.00
4,962,875.86
M) gt & fore = -
fcindr & fore e 1,957,554.00
1,957,554.00
) qd 3T -
QAT T 143,203.66
143,203.66
) uRAsransit & fow fpe v o 3k
UTAISTeRt @ QAT R AT §: -
mﬁm U.U.0H.HT3EeR 9,997.00
HR-TTATAT F@ATeTT 44,082.00
HTHEASIHR-FEST AT 1,830.00
AT IMEIMR-SET [T 500.00
HUTIMEIHR- FIhlel geTail 296,743.00
WTTITEIR- FATADT T 40,528.00
HTHITSIR- AT Tl 174,200.00
Aoa3mSIR-ge (Fedar &) | 2,119.00
Hroa3n$am- ard awT (1) 59,312.50
ATHIMEIHR- Gt favsm 117,594.00
HTHAITSIR- TTAT TR 11,453.00
BTHIMEIR- AT & 26,431.00
HTHEHTEIR- H 5T Belel 71,422.00
VISR - Ger FUiarery 500.00
HTEHTEIR- dedl By 11,545.00
- 3mEuA3N 135,929.80
SUS- [T AT hel AT 5,850.00
-3t e 224.00
SIANE-TAe (2)
SrEr-gur Rrear 12,997.00
Srowd- e forr- gei- sireeforn (Tadua) 505,421.00
roEey- & dierdy 3 17,244.00
SivEd- fifermd 2
uadl- Aferaa (S 3R FR) 543,182.29
SuEer- Sferas (e 30,715.03
oal- E3N- greie (6 TH) 22,150.00
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143,203.66

44,082.00
1,830.00
500.00
296,743.00
40,528.00
174,200.00
2,119.00
59,312.50
117,594.00
11,453.00
26,431.00
71,422.00
500.00
11,545.00
135,929.80
5,850.00

52,877.00
12,997.00
505,421.00

17,164.00
543,182.29
30,715.03
22,150.00

Contd.
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aRara13i & e e 3w ey 3R
maa#?rgau'maﬂﬁm:-(clontdl)

THET- POUT FAR
Sruad)- urd Hrer
gsq-faciir (Tarbd)
THUSH-3MEUI3TS (31T o)
SINP-REHY
TAN-wAfRd e

- 31| @I

s wiaaeT v e aar {9 2016-2017

7

2016-17

113,242.00
6,078,181.08

4,306,028.00
53,556.90
43,500.00

12,736,477.60

40,872.00
113,242.00
6,078,181.08
19.81
4,306,028.00
53,556.90
43,500.00

12,819,945.41

1,055,684,023.07

875,327,553.54




JTg: Rhr / Fanait ¥ 12 319

el ATgerST &b forw QrATHT Yo
HATR foran
AT UHR 918

IEEN: 13 e / AeEsY

i) forT I1T JIoTET =9 -
R 3madf e
FHadT Hgaa-dad
Il IgaTe el

g 14 B / GEEgdr
3TEE: 15 AU A 3w

TG 16 WIEY, TR & 3T
I 17 T AT

AT FA ST W (& omh
U7 &1 U9) 3R oy 3afy
HFAA et & AT AT

I 18 3T I

STEg foemar

HID NSHH Yoth

fafya AfSho Afafre A NiFTH
fafaey a3ma

TRATSAATHT & 3T

2016-17 2015-16

18,630.00 12,390.00

110,000.00 361,000.00

248,970.00 269,507.00

377,600.00 642,897.00
181,205,478.44 105,689,302.33
675,141,163.00 638,615,017.60
149,250,937.93 139,280,349.34

1,005,597,579.37 883,584,669.27

1,005,5697,679.37

5,811,907.00

5,811,907.00

9,930.00
564,788.00
2,415,892.00
894,019.32
1,575,000.00

5,460,529.32

AT 1 R a&g3T & HsK & gfe / Pelt 3R v yarfay

72

883,584,669.27

3,758,762.12

3,758,762.12

12,000.00
572,230.00
2,268,055.00
739,211.83
995,290.00

4,586,786.83




3TgE: 20 wfasa w9

Ia4, 9, hafdw, TaifRwe Ry
3R Ao 3R e B @ A

ERRIRS
TARATRITT BIS

gere, aiaTies U 3R qd e
ay & R gorara

SIS IATIST UTaT a1an

. Gl graaT fofld dg

A 21 3T gAfAS I
SUHTY A, FER AR TR ared

EEGINIGED

IRFAT IR @ @
o, g¥ iR e
qTEe T, T@@TT, NAT AR =

IRTE Yo

31, T 3R $eT Yo
ouTs 3 T

a7 3R uRaed

TS, gFAT 3R PrRiRmer
FeEgdn 3R Aerea

or@r alietent & IS

nfaca s

PIfAT THR
HTST THR

fa=toa 3R =R
ﬁﬁmlm@ﬁ

qire
RIEERE:

e ATSSIT Yoh

araaTiAe vy

TaTy GHY T HITATT

Tagr
a9 fr e o

ICEIRGIE: MG R ST

gAY e W 22 o9, aiewd
g 23 SISt

I gaR

s wiaaeT v e aar {9 2016-2017

2016-17

459,591,083.00
47,695,619.00
71,370,000.00

157,466,163.00 126,166,360.00

2,084,829,550.00 1,663,565,043.00

2,242,295,713.00 1,789,731,403.00
1,663,565,043.00 578,730,670.00 1,159,106,338.00

274,000.00
2,548,802.00
62,940.00
589,907.00
3,480,171.00
25,737,712.00
300,007.00
721,909.00
234,770.00
1,784,807.00
326,359.00
1,193,448,756.00

46,969,545.94
43,213,555.00
44,786,169.17
116,822.00
626,216.00
1,182,387.00
1,650,787.00
5,436,418.96
19,481,807.00
937,675.00
3,077,791.49
31,500.00
1,846,404.00
1,459,400.00
90,085.00
2,035,904.00
22,727,898.00
6,514,357.62
62,491,914.41
25,425.00
754,445.00
115,891.00
23,519.00

180,391.00
265,676,308.59

19,774.10

19,774.10

73

2015-16

457,711,128.60
19,046,262.00
18,785,370.00

630,625,065.00
1,217,723.00
2,508,942.00
62,942.00
0.00
2,833,038.00
28,217,553.00
133,353.00
1,288,029.00
274,815.00
1,587,582.00
497,684.00

1,164,789,486.60

39,737,107.28
43,600,198.00
35,293,739.00
182,297.00
661,593.00
997,611.00
1,446,264.00
5,713,948.00
20,012,888.00
2,415,800.00
3,401,607.75
31,500.00
1,421,529.00
1,218,000.00
78,861.00
1,982,611.00
18,372,236.50
5,159,268.50
47,689,214.56
30,875.00
3,058,761.00
217,723.00
21,430.00
527,180.70

233,272,243.29

28,630.00

28,630.00




RA] St AT J 3ege=

G
31,231,834.00

885,108,000.00

IR et
334,990,844.83

300,000,000.00

916,339,834.00

634,990,844.83

8,038,026.85
9,179,147.00

830,278,909.25
(11,650,036.32)

0.00
1,000,000.00
(12,000.00)
159,500.00
(3,484.00)
(88,597.00)
1,116,277.00
(81,450.00)
(59,075.00)
53,491.00
3,663,566.00
15,000.00

824,392,100.93

(2,593,872.00)

63,138,751.08
123,082,108.00

114,730,598.44

65,500,000.00
20,000.00
500,000.00
15,000.00
128,000.00
311,880.00

181,205,478.44

675,141,163.00 163,874,239.78 839,015,402.78 367,426,337.52

2016-17 & ERT IET=T & 53U &1 faavor
Tt
aqq AT
e & R 91w 3ere @ AW Uiy 5,479,949.30  25,751,884.70
JS: af & e ura 3rgea 693,611,000.00 191,497,000.00
T HarT 699,090,949.30 217,248,884.70
. IefeTel a¥ & SRt suter foma ara: -
GolaTe =g
g gFuf 8,038,026.85
FforeT F1l St 9,179,147.00
T 7
0] 675,141,163.00 155,137,746.25
& I (11,650,036.32)
JIATT TU, 7oT 3R 3T
P & Ty S
SfTTSTe & QY ST 1,000,000.00
THeiE S (12,000.00)
afay| sfe 159,500.00
TR & forw 3ifdrer (3,484.00)
& vEarg (88,597.00)
3myfciedt & fore 3ifda 1,116,277.00
FelcHa e (81,450.00)
T TEarg (59,075.00)
AfZFa vsawm 53,491.00
TUHT YHRT & Torw grayred 3,663,566.00
Jdifsc frad TS 15,000.00
3G 675,141,163.00 149,250,937.93
TaU 3R HT G5 F TATHAROT (2,593,872.00)
ol ST
=TT T T 7T e & FATST AW 23,949,786.30  53,374,644.92
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77,324,431.22

267,564,507.31



gt wfaees v vdfea sar fAewor 2016-2017
31 A9, 2017 P HAW 3G & T Wi & IFFHAT FAOT AT

HJgA: 24 AgcAYUl of@r -Aifadr
1. ofEr gRuer

foeig faeror  aftfa tfaerfes Feg aRud g a@r 1 3le 2002 & gama & Iurd fAfd
d YR W IR fmar Srar &

2. TEIEEl  Hedihd

UMY, HUER, ATARE Yo dur 3rad 3fE A omeTd WX Fedifhd T ST § AT TWAERT atet
ay #F JeEd W ARG fhar Jrar §.

3. fagr

e ometg W fopar Srar & 3R amrg # vfaafaa o, 39 corel), €U 31awT, 9hd TR,
nfe oanfarer €. B9y WX 3T e Fada:  dmag R ST ©.

4. 3T TR
4.1 37T TR Bl SFATAAT ST TR ATEATAT ThaT ST & St 3dRe ATl

wreT, a1 wd 3weT @Y, uRe <Oy e, X Ud fFafae @ §afdd @l 3 3riEAGS
Td ycgel @Y MRS & URASTAT T & FO9 F |, NRIA F JoF iU A TG g@-
aRETe <Ig & Yoltag foar .

4.2 H-3fdF HeT ( GEH PV B B P H) & A UG 3del dar dn, IRfaaT 4o
¥ UFER HKOT & R ArEARAd deld W Yoliag fhar Smar &.
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31 AT, 2017 B FA 3G & T WA & IFFHAT FAOT AT

5. JdHedd

51 3=l 3MEAAT WX Hadedel Bl, 3T BT TADAIOT, 1961 H AT & & IR W, foi@d
AT fafr w uee fRar T ©

h. 3{@[ O3 AT
q. HIA ( 3ATATHA) o 05%
. HaT ( FATST TT FHITRTT) o 10%
g. Tlic Td {IFT o 15%
. fagda deamua o 10%
o HFYR /AR o 60%
. FIRATAT SUTI o 15%
. BIEG] O 15%
z. AT-pTEr = 10%
3. gﬁ%ﬁ o 15%
3. 3T 3T A o 15%

a¥ & R frr av oRada W saeeaa & Q@ av & fov gwRa forar amar &
e av & SR a9 & JTT §, 39w JIHeIT B GHIRT el [har J1aT &,

01.04.2002 & dIg @I T 3R iy a¥ & s 718 nfeaat & @ qea & 37 v g
Td & dgeec A o feam aran §. afe 3nfea 01.04.2002 & uge WIS S & A ThU fr fh
@ AT @ # sren e §

5,000 0 AT HA AT & HReAAT W QT Iad{edd Ui fhar I §. 38 die & Hdeqead
& UHR 2002-3 ¥ 31T TG T Wd W Rar Jrar g
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gt wfaees v vdfea sar fAewor 2016-2017
31 A9, 2017 P HAW 3G & T Wi & IFFHAT FAOT AT

6. AR el Td Hedis
WA Sofl fAHET ( US), ¥R DR @ U 3aci (H-ANoTell Td 37-3Tecl (FNTel1) et By
faeafof@a vu # forar o &:

®) 3G B TR & HUR W AEgag fpar e &

q) T @Y & foIT 3UA9T & T 970 At U ASTT & PIul Pl 31T & &7
H 3T UT g Gid #A WA TRar S §.

M Yol T & T 3UANT T 91T ATl Td Aoielieled  PIut & 30 & Yol Y & &7
& foran e §.

) QST TG AT & Uy AW Bl eI AV & & A Jobd T H I3t & 3R

T) WA Soll AHMT, HRA EBR B S5l 3=F HAerd, s, et & uig va
Uolt &9 & fow 33T & a5 918 Aadl (H-Aiefarn), vd 3madt iy @ Nod ge & ®9 # @rn
I

7. RIS /A3t & fow iy

TRATSATT /ASTATHT & Fafa Tl gl & agel & YR W a@eg fvar
ST &

a3 /AT @ TR o e & 3y AR A goT uF F el It & A
Tol T TrRTSIa GRS/ ASTATHT NS & A Rmrar = & aur aRIASA134 /ANSTA137 &
fow ura srgert @ fohu arw HfARE oot @Y Joled UF Ao ST F AR T W
S URATSTAT3N /ASTAT3 spreer S & et geifam ar &,

8. fagel HeT HegaeR

fagel Har # Fegaer o @ Fegaer & AN # yafed faaw ¥ W dwag fear
T
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31 AT, 2017 B FA 3G & T W & IFFHAT FAOT AT
o. Har--fAgfa oms

IGE &b ToT g SIAT3N 1 ofad HTAHA HAATT Yg HedThd GRT DI AT TAT U,
IYE 1T HIHI AT & fow graur H g MR W R R S R

S e P JIUTT GEATT B QA G AISTAT & 3icqard are fopam aram & S derd & St
a3t & fafre AwUoT & MUR W §I

3 AT 3T W T &l Agcdqul TICT G@T I:7 Fifch dle] & d¢ J&ad 4 3ifaw am)

TG : 25 WA I AT Er W feoyoh
1. AT STATd

FEIH & fow d& gRT @ler 91T 16,62,34,456/- F0 (Q@adt d¥ 3,33,64,500 ¥0) & AT@- TAT &
Tag # , foas o sggRd §& & e afr s @rar & sae & iy @ s §

AT & g el fhT a0 & 31eTadt ATell & AT 3MpHAs Ia 39 T g A9
el T
2. Te], 3T, 7OT Ta 3

UaY & I H, AT PR AUR A drel 3TN, K0T Td AJfAA IS a9rd W & AT Jold
U7 & @i 78 afy & 91 R §.

3. P

$H 9NN & NYR W F 3t 3T, 1961, F dod HIS HUUTE 9T AT T@l &, AT
& fou frdl graured @ 3TaRTye FE A

78



gt wfaees v vdfea sar fAewor 2016-2017
31 AT, 2016 P FAE AT & AT Wi &1 AT FAOT AT

4. TN AT FeITER

(Tfr FUT )
EICECL qdadt a¥
WIETE INURN W 3T 9T 1 e
&) Segitoic Yoil 3UERT 4,14,12,800.23 5,31,48,832.69 &.
¥) g-gIfole SR
fafikes wa suseg A 1, 60,00,499.91 84,45,299.12
) Fered 6,23,98,827.26 4,53,35,951.26

5. JUTaTeh, Uod af & Jegaed 3 B gT:afia/g.garafaa fear o &

6. 1 ¥ 16 db P Heldd IFFHRAT 31 AT, 2014 T & Joled U AT

S8 T P GHTE 3T UG IF @Y BT e 3007 &
7. 3ad feaar

3l AT A 31 A, 2002 W GHIRGT e & fov  gA:afia fear . e snfeqa
Ucdel Hcdud 1 g ] ©.

8.  Jddedd

T & HAHeTA & had WS a¥ & Wid H oI AT § AN heald Faad A3 & fow
ThIpd WIdT UuF & , S I FAe, ARd THR gRT 3gAfed & af 1 e 2002 & g
31fafes X & T U T 1T §. Qd a¥ & 3aded Bl IMRed Hheiked & Ul 8 &
T 37 arel aut A Uelel foRdr SiTaaT.
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31 AT, 2016 P FAT AT & AT WA P 3T FAT AT

9. Qar-fAgia e

I, AR HAH JAT GHA F 3Ufold I3t & forw gaurad & fa#ifhes ®U0T & YR W
IR fRar T B

10. TINT(HBA) & forw Rarfeassr aw g 3= 3T

Uod auf & AT Saf [T T TWHR & g 7% F#or 31 & v am 3nadl e
(TISa) d1 9§ FA0T a3 A & uim e Rarfedsr vadiw(HBA) dr @Fg @eafa §
S & FAaiEl & g AaA, Alex e, cafhard Frcgex, Ay Fafhe/FHpex Td AT g@r
T & 327 @ AIA & S & 9 & SN & 9 ageh vd urd AT @ Rarfedar
TIGIT(HBA) AW H ST ST ©.

1 ¥ 16 gD & fov &R

e VL B

CIRIALE D] (TS, G=gTe) ( A dasiT)

o@r 3fAaerY 3Uer@r s TIEER

A‘\\A- k\w-r\ \/V\'?l\\v\/&'
(3T PAR Hgexil )

facers

Pd &. AAT Td HFGeAr

.8/

(FHEh)

ISER

HEEIAT H. 005313
174, 313 Uiee 3R Tie, §7 . 8, (WAH de)

IeTehIcT — 700 001.
e 5 R{deR, 2017
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gt wfaees v vdfea sar fAewor 2016-2017

. AAT TT &,
el @R

& gag &l
Fadd of@l TigTehl 1 gfddes
UH Qe

1. i fawor & Rare

g AT $f¥eege 3 gfFeriy fhfoed G @id & 31 A, 2016 b & Heldd Joled-UAT
IR z@F T F9 A NG B AT a¥ & T JAT I 4@ i ST A §

2. T frawor & fore uary o1 3aerRica

udy 3o farefr fararott & fAaTor & forw seRer ¥ St 7R a¥ 3 ura: e orar Aifdt & 31w
TEUT & faeirg Reufa va el ueete o1 @8 vd 3Rd 727 uega aid &1 38 sear¥ea & o
farazor & fa#tor va gegfa @ Fafa srafte =0t o1 3iffdena, Ficaga vd Tawama afde & S
TE 1d 319 79T TFgd A & 3R A fHear dua @ 9 § 9 I 9r@rast A1 el & HRoT |

3. o@r wdieTept & 3aerR—Aca

AN &flca AR oW & YR W 3 faeiy faawol W R uedd & &1 & 310 orar
A& HRAT HAST JWIAR FEATH & gRT AN oI @l GAGTUT AlAD & YR T A &l 3
AFTH & v I8 TR § 6 g Afas FTRa vd IS4 F1 gt & 3R 39 a1d & 3R
HTATHS UTH X & v o adietor &Y fo fadi fareror #iifaes fear sya @ o1 @il

U ol TeToT & 31U O faaro & Ufr va Updleor & ar & 16T Utd hleT ST

T &1 gafad uftkar o qdigte & v & @y & o RAaRer O O 9r@rgdr ar aredr
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& FHROT &, & Hifde [T FYT & AR i FHAeT W B[R &RAT &1 39 @aRT FHr gafem
A H oGl GeTh FEAH A IR § AT HdRe AI907 W IR aa & @1y & o@r
qET 1 3fHAdToud A & forr g fIRor & 3foag Bwuor ) off AR &xar & s
Rl & gy 3T @ ¥

& foura & 6 gART or@r udien AR faart & fov v 3R YR UeeT o §.

4. YROM

AR T A JUT & 75 FAlaH SR 3R & QT 77T TUEROT F HIAR IWh ol
dUT Hergards WX &1 I8 oy #Ra & yaferd vd ur: Tipd o @ UAT & IFFAR He
Td TF T gEgd A B

387 foa @ @A av F fEaat 3R A Widr $ FIIeR & AHS H .

P &, AA TG B,
AT WP

.

(.. QrAT)
EIERGARY

FeLgdr °. 005313

e 05 RgeT, 2017
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Afer wfqaed we gliferd oran faeor 2016-2017
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. AAT TT .

el JW@hR
P JIY Pl
TIAT oIl el P Uiddee
Hiasy AT @rar
1. i Rraor dr ke
g el 3f¥ecge 3 giFary o wfasy AfY @ra & 31 A, 2017 6 & Fovd

goia-udt 3R 38F WY o IH dRG Hehl AT G & AT JAT T @ H ST H S
oEr I ¥ AT G@id & F [Od ATawor gy ok gifca 89 # 3d §. §FART &fAcd oIl
e & YR W 34 [0 [AaRol o 3uar A9 e T .

2. T farawor & forw yaey o 3aierRicd

e 31 e faaRoit & fAaToT & foT SeRerl @ St 9Rd a9 3 urr: Tdigpd oran it & 3rgea
TEIT & faeirg Reufa va el veehe o1 @8 va 3Rd 720 uegd aXd &1 39 seardea & o
fravor & [T vd gegfa @ GafQa 31iaRes fAI=o1 &1 3ffheus, Sriieadd td {EX@nd A &
e Td 37 T T i & 3R AfA fHear vy 8§ A4 § 91¢ I Grarggt A et & HRoT |

3. oIET GIeTeht T STREAcd

EART g TR oW & MUR W 38 faf ol W faR geqd & &1 & 3mueh oran
& AR TAGT TEPR FEATA & §RT SIRT oI @l GI8T0T AAd & MUR W A &l 3T
AR & foT I5 TR & & Afde ST g S F1 ured HL 3R 39 aid @ sk
HATHS UTH A F v o adieror Y 6 fad faeror #ifde faear sya @ @6 @l
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gt wfaees v vdfea sar fAewor 2016-2017

Th @l G{aToT A U O faaron A Ui vd gehda]or & aR #H A8 U AT TR

T ¥ ggfad ufehar o wdietd & Qv & @y @ i fJeRer o 7 araradr ar e
& BROT &, & Hifas HSA FYF F G H FHET W AN &RAT &1 57 Gt T FqAem

A H oGl TETdh FEIF I I8 & FIfAd AR a0 W AR &= & ary & oran
e @1 Jffadieud wa & forw iy awer & 3Rd BFuor W) off IaR aar g st N

R & gy sRa @ §

e foamg & 6 gdRT or@r adieT &R foart & forw ue 3fRa 3muR ueia AT .

4. YROM

TANT TT A qUT & 718 FaldH Sl 3R g QT 70 TUHeor & FFAR 3 o
dUT Helgard W &1 7% ooy #Ra & yaferd vd g Tipd o @l UAT & IFFAR Hel
wd FOE T ovgd et 2

&) 31 A/, 2017 db &, Jeld UF, dUT T 36 3ABI & ATHS H.
g) 38 o B AT aY F Jod Wid & IFTAAY & AT H .

P &. YA T .
HAAT IWPR
W
(3p.3p.QraAT)

HISGR
FEEIAT F. 005313
feais 05 RAdR, 2017
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ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS 2016-2017

Activities of the Institute
(April 2016-March 2017)

Saha Institute of Nuclear Physics (SINP) is engaged in basic scientific research on four broad subject areas,
namely, (a) Astroparticle physics and Cosmology, Theory (b) Applied Nuclear Physics, High Energy Nuclear &
Particle Physics, Nuclear Physics and Plasma Physics, (c) Condensed Matter Physics, Surface Physics and
Material Science (d) Biophysics and structural Genomics, Crystallography & Molecular Biology,
Computational sciences and Chemical sciences.

The following table represents information on the number of Faculties, Research Fellows, Research
Associates/Post Doctoral Fellows and number of Ph. D’s awarded.

Division Faculties | Research R.A./ | Ramanujan Ph. D.
Fellows | Post-Doc Fellow Awarded
Astroparticle Physics & Cosmology 6 6 1 6
Theory 13 13 5 5
Applied Nuclear Physics 7 7 1 2
High Energy Nuclear & Particle Physics 8 13 2 1 5
Nuclear Physics 6 15 1 1 2
Plasma Physics 2 8 1 4
Condensed Matter Physics 12 21 9 6
Surface Physics & Material Science 12 14 2 8
Biophysics & Structural Genomics 7 15 3 8
Crystallography & Molecular Biology 6 13 5 3
Chemical Science 8 10 3 6
Computational Science 2 2 1 1
Total 89** 137 34 2 56

View at a glance of each Divisions in Tabular Form
** Total 90 Faculties including Director

Thirty one (31) Post M. Sc students have been inducted into research and teaching program during the year
2016-17. Eleven (11) undergraduate associates and twenty four (24) summer students have been trained in
the Institute. The students come from different parts of the country.

Important Achievements

e Research Publications and Ph. D. Awarded

In this period about 56 theses have been awarded the Ph.D. degrees. Altogether 438 research publications
have been credited during the period with 62 scientific articles published in high impact (I.F.> 6) journals like
Nature, Science, ACS Catalysis, Nucleic Acids Research, Proceedings of The National Academy of Sciences of
The United States of America, Chemistry of Materials, Physical Review Letters, ACS Applied Materials &
Interfaces, Chemsuschem, Cancer Letters, Acta Biomaterialia, Chemical Engineering Journal and Journal of
High Energy Physics, etc.
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Division-Wise Publications

B Applied Nuclear Physics M Astroparticle Physics & Cosmology EBiophysics and Structural Genonucs B Chemical Sciences
W Computational Science M Condensed Matter Physics W Crystallography & Molecular Biology [¥ High Energy Nuclear & Particle Physics
¥ Nuclear Physics Plasma Physics Surface Physics and Matenial Science M Theory

e International Collaborations
Besides, the institute is continuing several International Collaborations like

0 ALICE and CMS experiments at CERN, PICASSO experiment at SNOLab

0 Experiments at Deutsches Elektronen-Synchrotron (DESY), Hamburg through the Indo-
German Collaboration in synchrotron research.

0 Successful operation of the Indian Beam Line at Photon Factory (KEK) at Tsukuba, Japan has
been recognized as a flagship cooperative activity by the honorable Prime Minister of India.
Publications through international collaborations are represented in the following graphical
presentation.

No. of Publications

220 V

100

80

60

MxisTitle

40

20

o

ALICE [ cMms [Pico. macic, Picasso R3B
= No. of Publications 27 | o6 | 11 | 3

Bar Diagram of the Number of publications through International Collaboration
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e Qutreach Programme

The institute has organised several outreach programs through the CARE unit (Centre for Advanced Research
& Education) both inside and outside SINP and received overwhelming response from the participants.

A moment during Science Day celebration at SINP, March 10, 2017

Award Giving Ceremony of Science Day Celebration Program
Award given by Prof A K Mohanty, Director, SINP and Prof Amitava Roy, Director, VECC

Awards
Prof. Gautam Bhattacharyya has been awarded the prestigious J.C. Bose National fellowship (DST-SERB) in
2017.
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Research Highlights

1.  Applied Nuclear Physics Division (ANPD)

Research carried out at the Applied Nuclear Physics Division during 2016-17 involves probing the atomic,
nuclear and nanocrystalline systems using nuclear probes and techniques. Intermetallic alloys of
technological importance and low-dimensional systems, such as nano-crystalline materials are also being
studied to explore their properties. Our members are working on dark matter search experiment, cosmic
muon based tomography and developing instruments, experimental techniques and simulation of various
aspects for these applications involving interdisciplinary areas of Physics. Development, characterization and
optimization of radiation detectors for next generation high energy physics experiments, model based
simulation and cognitive science research to understand the details of visual perception are also being
carried out in our laboratories.

Our members, in collaboration with Astroparticle Physics and Cosmology (APC) Division, are working on the
development of an underground laboratory in India for dark matter search experiment using scintillation
based detectors. The experiment evolved as active collaboration between SINP, BARC, NISER and UCIL (and
also INO). First phase of the experiment is to establish the laboratory, measure the radiation background and
devise methods of reducing the effects of radiation background. Parallel development of scintillation
detectors, their characterization for operation at cryogenic temperatures and optimizing the pulse shape
discrimination to distinguish between electron and nuclear recoil events is in progress. Significant work has
been done on simulation of the radiation background at the laboratory site by considering penetrating
cosmic rays and residual rock radioactivity. Simulation of the detector response to background neutrons and
gamma rays is also in progress.

Experiments on Electromagnetically Induced Transparency (EIT) and Electromagnetically Induced Absorption
(EIA) in room temperature Rb atoms were carried out at Laser Spectroscopy and Quantum Optics laboratory
at SINP. We have performed spectroscopic studies on neutral Rubidium atoms using pump-probe
spectroscopic techniques, and results are interpreted by assuming V- and A-type multi-level systems for *Rb
and ¥Rb atoms in D2 and D1 transitions. The results can be used to render the medium opaque and
transparent in a controlled way for optical switching applications. Laguerre-Gaussian (LG) beams (optical
Vortex beam) were set up using external cavity diode lasers. Narrowing of the line shapes of hyperfine
transitions were observed for higher orders of the LG beam in comparison to the Gaussian beam.

Using time-differential perturbed angular correlation (TDPAC) technique, studies of point defects, structural
and magnetic phase transitions in metallic and inter-metallic systems, thin films and nano-crystalline
materials are carried out. A four-detector TDPAC spectrometer with ultrafast BaF, or LaBrz(Ce) detectors has
been developed for the above purpose. Numerous technological applications of Ni-based Zr and Hf
intermetallic alloys have prompted comprehensive studies in ZrNi; and HfNiz alloys by perturbed angular
correlation (PAC) spectroscopy which were not studied earlier. The different phases produced in the samples
have been identified by PAC and X-ray diffraction (XRD) measurements. Stoichiometry of the compounds was
asserted by HRTEM analysis. Density functional theory (DFT) based calculations of electric field gradient (EFG)
and asymmetry parameter (n) at **'Ta probe nucleus allowed us to assign the observed EFG fractions at the
lattice sites in the compounds.

Positron annihilation spectroscopy (PAS) was used for the studies of properties and processes related to

defects in nanomaterials including metals, alloys, ferrites and semiconductors. An interesting aspect of these
studies has been to look for the effect of doping and surface modification by defects
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and other substitutional elements in a nanocrystalline system. Investigation on several polymeric samples are
also carried out for characterization of free volume defects in them and estimating their concentration.

Our members have successfully implemented the nearly exact Boundary Element Method (neBEM) to solve
for potential and flux field in a non-dissipative system governed by Laplace's equation. In an important
break-through, we have been able to carry out analytic integration of Green's function (and derivative) for
singularities uniformly distributed over typical rectangular and triangular elements through the use of
symbolic mathematics. The solver has been applied to study the physical as well as weighting field
configurations of a diverse group of detectors that includes a few wire chambers, TPC, RPC and several new
generation micro-pattern gaseous detectors (MPGD) such as Micro-Wire, Micro MEGAS, THGEM etc. We are
working onthe application-oriented field of cosmic ray muon tomography. Both experimental and numerical
simulation tools are being used to explore various possibilities.

One of our members is working on computational neuroscience which is an interdisciplinary area involving
computational science, cognitive science and various aspects of visual perception. Computational
mechanism of filling in at the blind spot of the retina and its associated properties can be understood by
taking into account the statistics of natural scene and the computational architecture (Hierarchical Predictive
Coding) of the cortex, and demonstrated that several experimentally observed properties of filling-in at the
blind-spot could be accommodated under the same computational framework. The findings, in this work,
offer new insights into the role of natural scene statistics in our perception and suggest, what is possibly, the
first systematic bridge linking anisotropy in three levels: natural environment, visual cortex, and perceptual
filling-in at the blind spot.

2. Astroparticle Physics and Cosmology (APC) Division:

The Astroparticle Physics & Cosmology (APC) Division carries out advanced research in the interface areas
spanning High Energy Astrophysics, Cosmology, and Particle & Nuclear physics. During the year under review,
members of the Division have carried out research on a variety of topics in Astroparticle Physics
observational, experimental and theoretical. Some highlights are given below:

Dark matter direct search with PICASSO/PICO and various aspects of superheated liquid detector:

Radiation linear energy transfer and drop size dependence of low frequency acoustic signal from tiny
superheated droplets have been investigated experimentally at the SINP lab. The simulation of the response
of superheated droplet detector to alpha particles has also been explored by incorporating the
contamination both at the droplets and at the supporting matrix. Detection of bubble nucleation event has
been carried out in superheated drop detector by using the pressure sensor. The design of the Camera
Mount system for the next generation PICO-40L bubble chamber experiment has been done at SINP. The
camera mount will be fitted with the viewing port of the chamber of the detector to view the bubble
nucleation. Final sensitivity result from PICASSO dark matter search experiment has been published with the
32 detectors among which the two detectors were fabricated by the SINP group. We have also participated in
the on-line shifts from SINP for the detector operation during actual physics run at SNOLab and in the data
analysis program.

High Energy Gamma Ray Astronomy:

The scientists of APC Division are involved in designing and building the calibration system for calibrating the
camera of a prototype Large Size Telescope (LST) of Cerenkov Telescope Array (CTA) in close collaboration
with Max Planck Institute for Physik, Munich and Tata Institute of Fundamental Research (TIFR), Mumbai.
The calibration system has been assembled with help of engineers and technicians at SINP and TIFR and a
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graduate student from SINP. All tests to ascertain its performance have been completed. It is expected to be
shipped to the observatory at La Palma, Canary Islands, Spain in autumn 2017 where the prototype LST is
being constructed. Further field tests are envisaged in 2017.

The High Altitude Water Cerenkov (HAWC) detector array has recently released a catalog of very high energy
gamma-ray sources above an energy threshold of ~ 10 TeV which have no clear counterparts in lower
energies (either at > 10 GeV or > 300 GeV). The MAGIC telescopes and archival data from Fermi-LAT satellite
detector were used to search for high energy and very high energy gamma ray emission from a selected list
of promising candidate sources. No significant emission of gamma rays from any of the candidate sources
was detected and hence differential flux upper limits were calculated for these sources. The combination of
HAWC and MAGIC results together allow us to put strong constraints on the extensions of the sources.

A very detailed study of the long term light curve of the Flat Spectrum radio Quasar (FSRQ) PKS1510-089 in
high energy gamma rays was done using the data taken by Large Area Telescope on board Fermi Gamma Ray
Space Telescope (Fermi-LAT). Several flares of this highly variable source were identified and their temporal
and spectral properties were studied in detail and compared with previous works on flares of PKS 1510-089.
Five major flares and few sub-flares / sub-structures have been identified in our study. The fastest variability
time is found to be 0.95 +_10 hr where the minimum size of the emission region is estimated to be 4.82 x
10" cm. In most of the flares the spectral energy distributions are best fitted with Log-parabola distribution
compared to simple Power law or Power law with exponential cut-offs. This has strong physics implications
regarding the nature of the high energy gamma-ray emission region

Neutron Stars:

The magneto-elastic oscillations of magnetars were studied taking the effect of strong magnetic fields on the
crustal composition, into account. Global magneto-elastic (GME) modes as well as modes confined to the
crust (CME) only were investigated. Findings of model calculations were compared with frequencies of
observed quasi-periodic oscillations in SGR 1806-20 and SGR1900+14. This comparison indicates that GME
modes are essential to explain all the frequencies whereas CME modes can explain only the higher
frequencies.

Furthermore, the influence of magnetic fields on the frame dragging effect of rotating neutron stars was
investigated. It was found that the magnetic field has a non-negligible impact on the frame dragging.

Theoretical research on Dark Matter:

A new class of Dark Matter namely Feebly Interacting Dark Matter is explored in details. In this model, the
Dark Matter is never in thermal equilibrium with the rest of the Universe's plasma and produced by the very
feeble interaction of other particles. In contrast to more popular WIMP (Weakly Interacting Massive Particle)
scenario, the FIMP Dark Matter approaches towards equilibrium whereas for the case of WIMP, the Dark
Matter particles moves away from equilibrium leading to decoupling. We propose a FIMP-WIMP model for
dark matter and explore its phenomenology. It is revealed that while the Galactic centre (GC) gamma excess
can be explained by considering annihilation of WIMP type Dark Matter at GC, the observation based self
interaction bound of Dark Matter can be well explained by the FIMP component. Besides, we explore Axions
as another possible candidate of Dark Matter.
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Neutrino Physics and Astrophysics:

(a) Neutrino Physics: Mass matrix phenomenology, Baryogenesis through Leptogenesis:

Baryogenesis via leptogenesis is investigated in a specific model of light neutrino masses and mixing angles.
The latter was proposed on the basis of an assumed complex-extended scaling property of the neutrino
Majorana mass matrix M,, derived with a type-1 seesaw from a Dirac mass matrix mp and a heavy singlet
neutrino Majorana mass matrix Mg. One of its important features, highlighted here, is that there is a
common source of the origin of a nonzero 643 and the CP violating lepton asymmetry through the imaginary
part of mp. The model predicted CP violation to be maximal for the Dirac type and vanishing for the Majorana
type. We assume strongly hierarchical mass eigenvalues for Mg. The leptonic CP asymmetry parameter
€1 + with lepton flavor a, originating from the decays of the lightest of the heavy neutrinos N1(of mass M;) at
a temperature T ~ My, is what matters here with €%, 3, originating from the decays of N, 3, being washed out.
The light leptonic and heavy neutrino number densities (normalized to the entropy density) are evolved via
Boltzmann equations down to electroweak temperatures to yield a baryon asymmetry through sphaleronic
transitions. The effect of flavored vs. unflavored leptogenesis in the three mass regimes (1) My< 10° GeV, (2)
10° GeV < M; < 10** GeV and (3) M, > 10*2GeV are numerically worked out for both a normal and an inverted
mass ordering of the light neutrinos. Corresponding results on the baryon asymmetry of the universe are
obtained, displayed and discussed.

(b) Supernova Neutrinos:
Supernova neutrinos can excite nuclei above their neutron emission thresholds. Simultaneous detection of
the neutrons in a Fe (dominantly sensitive to neutral current) and a Pb (dominantly sensitive to charged
current) can allow us to probe the flavor composition of the supernova neutrinos.

3. Biophysics and Structural Genomics

Biophysics and Structural Genomics Division is focussed in interdisciplinary area of basic and clinical research
involving Proteomics, Biomolecular spectroscopy, Chemical Biology and Synthetic & Structural Biology. The
widely prevalent diseases of eastern India, HbE-thalassemia and leukemia are being studied as model for
hematological disorders while Alzheimer’s, Huntington’s, and the Prion diseases are being investigated for
gaining insights into neurodegenerative diseases. Differential proteomics studies have been performed using
clinical samples of cerebrospinal fluid, blood and plasma. Classes of redox regulators and chaperone proteins
have been found to be up-regulated in hemoglobinopathy and an interactome for haemoglobin has been
identified in erythrocytes. Investigations in cellular signaling and its role in cell fate determination vis a vis
regulation of metabolism were studied using comparative mitochondrial proteome. Our findings clearly
underline that cellular signalling and differentiation, lead to the alteration of mitochondrial proteome which
in turn affects the functioning of key metabolic pathways. Similar studies have also implicated deregulation in
self renewal pathways in the process of metastasis in gastric and breast cancer. Biophysical studies on
elasticity of nuclear membrane proteins Lamins have implicated their role not only in cardiovascular diseases
but in cell differentiation as well. Currently, investigation on the role of lamins and intermediate filaments in
DNA damage response, karyokinesis and carcinogenesis are underway. Epigenomics studies on function and
dynamics of transcription factors have been initiated to interpret the epigenetic language in eukaryotic cells.
We aim to understand the critical interactions between histone posttranslational modifications and the
‘readers’ which regulate important cellular pathways and their dysfunctions leading to disease such as breast
cancer.

Neurodegenerative disorders like Alzheimer’s, Huntington’s and Prion Diseases are being pursued to study
the roles of various micro RNAs in the disease process. The major focus of research in Alzheimer’s has been
the study of the downstream pathogenesis mediated through AICD and its adaptor network. AICD possesses
conserved motifs that are known to interact with cytosolic adaptor proteins and these interactions in turn
affect different signaling pathways. With Prion disease as a model system, we are trying to understand the
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significance of the ESCRT machinery and the endo-lysosomal pathway in Prion protein-mediated
neurodegeneration. Our aim is to provide a molecular explanation for how the loss of function mutation of
Mahogunin results in Prion disease like phenotype of spongiform neurodegeneration. In this regard,
Ubiquitin-mediated regulation of the E3 ligase GP78 by MGRNL1 in trans have been shown to affect
mitochondrial homeostasis and positioning of spindle apparatus in development and disease.

Recently, we have initiated studies on a molecular systems level understanding of the combined effects of
microgravity and space ionizing radiation (high energy particles) on human cells along with a metabolomics-
guided system level elucidation of the effect of radiation exposure on living systems.

4. Chemical Sciences Division

Research in the Chemical Sciences Division is wide-ranging and interdisciplinary, and addresses fundamental
aspects of science. Overarching goals of the research projects include understanding of the excited state
dynamics of complex phenomena using ultra fast spectroscopy and single molecule imaging, finding new
functions for old drugs: Non Steroidal Anti-inflammatory Drugs (NSAIDs), different areas in Nuclear
Chemistry, Radiochemistry and Green Chemistry, developing nanotechnology and novel advanced materials
for a myriad of applications, unraveling problems associated with devising new, alternative sources of
energy, neutron spectrometry and interaction, nano particle dosimetry and radiation safety.

Time-resolved spectroscopy within femtosecond to nanosecond time regime is being used extensively to
study excited state dynamics on electronic and spatial control over the formation of transient ion pairs
during photo induced electron transfer and proton transfer with small organic molecules like proflavine-
amine, lumichrome-amines, etc. Similarly the results from laser flash photolysis experiments corroborated
with magnetic field highlight the inter-radical separation distance between acridine derivatives and serum
albumin proteins undergoing photo induced electron transfer during binding. Moreover, steady-state and
time-resolved spectroscopic studies supported by theoretical docking analyses on structure dependent
hydrophobic and hydrophilic interactions of Schiff base complexes, comprising of different metal ions and
ligands, with serum albumins as well as hen egg white lysozyme proteins emphasize the potentiality of less
explored nickel complexes in drug—protein interactions. In recent years emphasis has been given on
extension of the work using crystallography and STD NMR spectroscopy, synthesizing copper(ll) and Nickel(ll)
Schiff base complexes which can act as efficient small perturbing agents for biomacromolecules by
distinguishing the relation of the structures and functions of these complexes towards different model
biomacromolecules and cell lines like HeLla and WI-38 and assessment of antibacterial efficacy of
therapeutically important small molecules conjugated with gold nanoparticles. Very recently we have
succeeded in synthesizing ‘photo luminescent’ carbon dots. As per our concern, this is a pioneering work,
where the plausible molecular structure and the intrinsic mechanisms governing photoluminescence of
carbon dots are explained by trapping seven visibly distinct coloured intermediates evolved during pyrolytic
metamorphosis of citric acid (CA) with dopent Ru(lll) as an indicator. The metamorphosis of Ru: carbon dots
is monitored by characterizing each trapped intermediate using HR-TEM, DLS, XPS, XRD, 'H-NMR, FT-IR, and
steady-state and time-resolved UV-visible and fluorescence spectroscopy as well as magnetic field effect. The
photo induced electron transfer ability of such carbon dots helps to develop their utility as quinone-sensor in
live cells.

Copper complexes of Oxicam NSAIDs have been synthesized to study their biological applications. They form
a new class of membrane anchors that require neither molecular recognition nor strength of interaction
between interacting molecular partners, but still can effectively increase membrane fusogenic efficacy over
the bare drugs. This new class of membrane anchors is therefore a step ahead of traditional anchors that
are based on two interacting molecular partners. DNA-binding with high base sequence specificity and
apoptosis inducing properties have also been found for these complexes. Also, the copper complexes of
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traditional NSAIDs have been found to cause structural alterations upon interaction with chromatin/histone
that makes them exert their effect at the epigenomic and genomic level.

Au-Polyaniline based conducting nano-composite has been utilized for bio-sensing of glucose, DNA and
protein, using different electrochemical techniques and also for detecting the positional effect of single base
mismatch in oligonucleotides. PEDOT-MnO, and graphene based materials have been used to fabricate super
capacitors of high specific capacitance. A non-enzymatic electrochemical biosensor has been fabricated for
cholesterol detection, having a distinct advantage over other conventional enzymatic processes. Chemically
converted Graphene modified with B-CD, being hydrophilic, electro active and high surface area material,
provides a platform for the electrochemical detection of cholesterol using Methylene Blue as redox indicator.
Graphite nanoplatelet (GNP)/conducting polymer (poly(3,4-ethylenedioxythiophene)—poly(styrenesulfonate))
(PEDOT:PSS) composites were synthesized for their application as highly efficient electromagnetic
interference (EMI) shielding material (SE) in the X-band frequency region.

A single molecule and ensemble spectroscopic study of dynamics of double stranded DNA and other DNA
structural motifs were carried out. Effect of interaction of DNA with different nano particles as well as
grapheme oxide was carried out using the above methods. The following results were obtained. i).
Conformational changes and complete unzipping of dsDNA by surface modified Gold Nanopatrticles. In this
work the interaction of dsDNA with surface modified gold nano particles was studied. A collaborative effect
of the nanoparticles resulted in structural changes e.g. compaction and strand separation depending on the
size and hence the charge on the AuNPs. ii). Bubble dynamics and DNA flexibility in presence of base pair
mismatch. Dynamics of the thermally induced DNA bubble formation shows spontaneously zipping-
unzipping rate which follows multistate relaxation kinetics. The nature of bubble has been investigated using
small DNA containing 23 nucleotides and having preferred nucleotide sequence nearly identical to that of the
transcription initiation sequence. The selective introduction of base pair mismatch for creation of melting
bubble affects the local base stacking, along with the base pairing. iii). Chaotic Dynamics During the
Restricted Branch Migration of IHF Bound Holliday Junctions due to Applied Force: A SmFRET study. The
enhanced rigidity and reduced flexibility, that a Holiday junction experiences upon binding to a DNA
binding/Bending Protein, IHF have been monitored. Using single molecule FRET technique, detection of the
isomerization dynamics in presence of applied force becomes possible. iv). Single molecule FRET Studies of
Hybridization mechanism during the noncovalent adsorption and desorption of DNA on Graphene Oxide. This
provides the insight about the interaction of DNA with low dimensional material like ‘Graphene Oxide’ (GO)
to give a detail hybridization mechanism during the adsorption and desorption of DNA on its surface.

Recently, different architectures of nanomaterials which include tunable gold nano-flowers, silver nano-
wires, selenium nano-spheres, intercalated nano-prism, branched gold nano-crystals, and porous silver nano-
materials have been developed. The main /results areas probed:

a) Standardization of nanotemplated growth technique for overgrowth anisotropic SERS active
nanomaterials synthesis.

b) Controlled nanowire synthesis with aspect ratio ~1000 can replace carbon nanotube for their
flexibility and giant conductivity.

c) Miniaturized electroanalytical instrument for cost effective blood profiling.

d) Synthesized bimetallic noble metal nanoparticle shows effective and selective killing of tuberculosis
bacteria.

e) New generation mesoporous silica nanoparticle (MSN) for pH induced non-toxic drug delivery.

f) Newly synthesized hedgehog gold nanoparticle with high molecular weight non toxic polymer
screening for long retention in blood vessel with ~5000K nanoscale thermalization.

g) Establishment of new field “Magnetic Field Enhanced Spin Dynamics”.
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The nuclear and radiochemistry group is engaged in various activities. For the first time non-destructive
method have been designed to determine K content of ancient glass beads which eventually tells about the
origin of glass bead. Contribution have made in Radio-Green Chemistry experiments. lonic liquids and other
green reagents have been used to separate no-carrier-added clinically important radionuclides like ®'Cu, Zn,
9"Ru, %%Tc, *In and °Cd. An effective separation of ***Ho was designed from ***Er which has implications in
neutrino mass measurement.  Another important program of nuclear and radiochemistry group is
measurement of naturally occurring radioactive material in Sundarban and Punjab state in collaboration with
University of Calcutta and Punjab University.

The decomposition of isolated carbonic acid (H,COz) molecule into CO, and H,O (H,CO; — CO, + H,0) is
prevented by a large activation barrier (>35 kcal/mol). Nevertheless, it is surprising that the detection of the
H,CO; molecule has not been possible yet in the Earth's atmosphere and hunt for the free H,CO; molecule
has become challenging not only in the Earth’s atmosphere but also on Mars. In view of this fact, we first
study the instability of H,CO; molecule in presence of water (H;0), formic acid (FA), acetic acid (AA) sulphuric
acid (SA) and hydroperoxide radical (HOO), detected in the Earth's atmosphere. It is seen from this study the
vapor phase of H,CO; molecule is unstable in presence of H,O, FA and AA. Moreover, we also study the
energetic and kinetics of the OH radical-initiated H,CO; degradation reaction (H,CO3; + OH — HCO; + H,0) to
interpret the loss of the H,CO; molecule in the Earth’s atmosphere, as the OH radical is known as the
atmospheric detergent. Importantly, it is seen from these two studies that, although the atmospheric
concentration of the OH radical is substantially lower than the concentrations of the H,O, FA, AA in the
Earth’s atmosphere, but nevertheless, the OH radical-initiated H,CO; degradation reaction has significant
impact, especially, towards the loss of H,CO; molecule in the Earth’s atmosphere. In contrary, although the
catalytic efficiencies of SA, FA and AA upon the H,CO; decomposition reaction are similar to each other and
the concentrations of both the SA and OH radical in the Earth’s atmosphere are more-or-less equal to each
other, but nevertheless, the SA-assisted H,CO3; decomposition reaction cannot compete with the OH radical-
initiated H,CO3 degradation reaction.

5. Computational Science Division

Infrastructure Development and Maintenance by the Division:

The project involves migration of all the services (HTTP, SMTP, IMAPS, SSH, FTP, LDAP, DNS, Webmail etc.)
and data to the new hardware and further enhancement to that. The solution also included the scope of DC
and DR (Disaster Recovery) architecture, so that in case of a declared Disaster Scenario of the regular Data
Center the DR setup can give critical service continuity to the users. As SINP does not have a campus at a
geographically separate location, a location within our campus with electrical isolation was chosen to house
the DR infrastructure. Storage (SAN) at both location and data replication between the two sites was
planned. Like before we planned to use Redhat HA Cluster Suite to handle High Availability between two
nodes. The nodes can be in Active/Active or Active/Passive mode. There were provisions in the scope to also
have a virtual system in place (using RHEV suite) and run some applications in that. The virtual infrastructure
may grow in future to support Desktop and Server Virtualization Services to cater the need of other
departments.

However, mainly due to the vast nature of the project, many customizations and other factors it took quite a
while to have the migrated system in production. Eventually we have moved to a more of a Virtual
environment with RHEV, with RedHat Enterprize Virtualization Manager to control the guest machines. Now
there are more than 10 such hosts in the virtual environment running services like, WWW, Webmail,
Mailstore, Mail Gateways, Name Servers, Gatekeeper (inward SSH access to SINP LAN), LDAP, IMAP/POP,
Proxy, UFS etc. Virtualization benefits in better utilization of hardware resources, reduce Data Centre (DC)
footprint, provides environment for testing, custom provisioning of hardware, reduce hardware vendor lock-
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in, extend the life of older applications. Recently we have moved to an open source solution for virtualization
called oVirt.

The infrastructure continues to serve as a heart for email, web and other Internet services from 2013.
However the DR infrastructure were fully utilized in 2016 with DR (Disaster Recover) System deployment
followed by a DC-DR Drill. The DC-DR drill is actually a two part drill. The first part being migration of services
from DC (#237) to DR(#3401) infrastructure. This involves switching off the primary site completely and run
all the production services from DR site. A role reversal happens for all the connected LUNs of the SAN
(Storage Area Network) pairs, the SAN of DR starts working as primary storage and stores all the production
data. After few days of observation and running the production system on DR infrastructure a reverse drill
i.e. DR-DC Drill was conducted and storage and services were brought back to the DC infrastructure.

After the successful completion of the weeklong (21% to 26" July, 2016) DC-DR Drill, Dr. Sekhar Basu,
Chairman AEC, along with a team of distinguished members and our Director inaugurated/visited the newly
implemented DR Site. A poster session was also organised at the venue. We plan to place the DR
infrastructure in future at Belgachia Campus of SINP.

Research Activities of the Division

We have developed a software to generate accurate model of a base pair using the six relative orientation
parameters, Buckle, Open, Propeller, Stagger, Shear and Stretch, as suggested by IUPAC-IUB. This software
can generate three-dimensional coordinates of double helical fragment also with such unusual base pairs.
We have carried out extensive quantum chemical studies using Density Functional Theory with Dispersion
correction on stacking interaction between successive base pairs in those double helical fragments. The
structures predicted to have strongest stacking energy are seen to be quite similar to experimental structures
for Watson-Crick base pair containing stretches. Thus we hope we can extend this method of stacking energy
analysis to double helices containing non Watson-Crick base pairs as well.

We have done extensive molecular dynamics simulation studies to understand different features of DNA and
RNA, such as melting behavior of polymeric DNA, molecular recognition of DNA sequences by protein
through conformational selection mechanism, relative stabilities of telomeric DNA of different topology types
and dynamics of loop residues in miRNA like fragments. We have done density functional theory based
guantum chemical calculations to study stacking between Watson-Crick and non Watson-Crick base pairs and
effect of positive charge on stability of unusual base pairing.

6. Condensed Matter Physics Division

Studies in 3D Dirac/Weyl semimetal have been carried out. Mobility of charge carriers in Cd 3 As ,, ZrTes,
and ZrSiS is very high and these materials were found to exhibit giant and anisotropic transverse
magnetoresistance. This feature has potential for fast electronic device and magnetic field sensor
applications.

A threshold strength of disorder was shown to be needed for localization; this is because electron should be
scattered from point k to point — k on an equal energy contour. Such studies are of relevance for
transport studies in graphene.

In intermetallic compounds ReCo,Si, (Re = Rare earth), when cobalt is substituted by other transition metals
(vanadium), due to complex magnetic interactions, multiple magnetic transitions was observed.

Using the polaron percolation mechanism, a new route is proposed to enhance the ferromagnetic transition
temperature in diluted magnetic semiconductors.

Correlation between battery performance and basic physics of battery material (such as
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LiCoyMn,, O4) has been established. The critical doping y ~ 16 results in breakdown of cooperative-
distortion network, enhancing lithiation and delithiation of battery, thereby minimizing electrochemical
capacity fading

Quantum annealing is a new-generation tool of information technology, which helps in solving combinatorial
optimization problems with high precision, based on the concepts of quantum stastistical physics. The
concepts have been published in a book entitled 'Quantum Spin Glasses, Annealing and Computation,
Cambridge(2017)".

Theoretical models of strongly correlated bosons were studied to obtain exotic phases like superfluid and
supersolid phases and quantum phase transitions between them. Interesting transport properties of some of
these phases were also found.

In manganites, it was shown that magnetic reconstructions around different B-site dopants (due to the
modified double-exchange and super-exchange interactions) lead to different magnetic phases at low
temperatures.

Using QMC (SSE), minimum models for checkerboard supersolid (i.e., (t, — V) model) and a rare diagonal
stripe supersolid (i.e., t; - Vy -V, - V3 model) have been identified.

Diffusion of hard-core particles on a one-dimensional periodic lattice has been studied subject to a constraint
that the separation between any two consecutive particles does not increase beyond a fixed value n +1; an
initial separation larger than n + 1 can however decrease. These models undergo an absorbing state phase
transition when the conserved particle density of the system falls below a critical threshold p, =1/(n + 1).

The nature of emergent collective behavior of moving interacting physical agents is a long-standing open
issue in physical and biological systems alike. This calls for studies on the control of synchronization and the
degree of order in a collection of diffusively moving noisy oscillators. We address this by constructing a
generic hydrodynamic theory for active phase fluctuations in a collection of a large number of nearly-phase-
coherent moving oscillators in two dimensions. Our theory describes the general situation where phase
fluctuations and oscillator mobility mutually affect each other.

7.  Crystallography and Molecular Biology

Main focus of Crystallography and Molecular Biology Division is study of the structure and conformation of
proteins involved in various cellular regulatory processes. Studies relating the structure and dynamics of
biological macromolecules to function are essential part of modern biophysics in order to unravel the
mechanism of action of proteins at the molecular level. Our research is strongly focused on understanding
the mechanistic insights of various classes of proteins such as membrane skeletal proteins; cell-cycle
regulatory proteins; signaling and heat shock proteins; cysteine proteases and inhibitors; proteins involved in
unique sugar metabolism; and integral membrane proteins. Using well-established expertise of recombinant
DNA technology, X-ray crystallography and structure-guided protein engineering, we attempt to understand
the mechanism of proteolytic activity of cysteine proteases, alter the function of cysteine proteases (like
imparting hemoglobinase activity), design and generate specific protein inhibitors from serpin family against
falcipain2 from Plasmodium falciparum, a drug target for the malaria parasite. Structural and functional
aspects of Vibrio cholera proteins involved in many processes such as c-di-GMP mediated biofilm formation,
transcription termination and activation (Rho-specific), small heat shock proteins (HSP31, HSP15, DnaK etc.)
mediated protein folding and protein phosphorylation / dephosphorylation involved in metabolic activity
and signal transduction will be studied in great detail.
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Several unique sugar metabolizing proteins have been identified in Leishmania donavani, a protozoan
parasite that causes Leishmaniases, which are potential drug targets. Structural characterizations have been
initiated with the proteins UDP-Glc 4 "-epimerase, UDP-galactopyranose mutase and Galactose Mutarotase.
Works are in progress to elucidate the functional interaction of DNA repair protein (Ku) with the cell cycle
modifier polo-like kinase 1 (PIk1). Further, structural and thermodynamic insights related to the interaction
of cyclophilin, a peptidyl-prolyl cis-trans isomerase, with a transmembrane protein CD147 would be
examined since this interaction has been implicated in inflammation, cancer and cardiac disorders. We
would use the newly installed Next Generation Sequencer (NGS) to elucidate any differential relationship of
involvement of Ku with the origin-uses in a spatio-temporal manner. Another line of research would focus
on the altered drug resistance in Leishmania strains against available drugs. NGS would effectively be used
to identify proteins/pathways involved in drug resistance.

Erythroid spectrin is a major constituent of Red Blood Cells (RBC) and plays a vital role in maintaining the
cytoskeletal structure and flexibility of the erythrocyte. Cloning, expression and purifications of spectrin
domains such as the ankyrin binding domain, self-associating domain, SH3 domains etc have been initiated
to explore their protein-protein interactions, chaperone activity and membrane binding potential. We are
starting a new research area on characterizing the structural dynamics of membrane proteins. Importantly,
~30% of human genome codes for membrane proteins and ~60% of available drugs target membrane
proteins. Structural dynamics of potassium and magnesium ion channels have been just initiated to
decipher lipid-dependent voltage gating mechanisms.

8. High Energy Nuclear and Particle Physics (HENPP)

ALICE Collaboration activities

The Saha groups of ALICE are one of the cofounder laboratory of the Muon Spectrometer and collaborating
since 1997. In past years, the Saha members have achieved major milestones such as detector hardware
fabrication, designing of MANAS (ASIC readout chip), active participation in ALICE data collection, analysis of
large volume data, publication of ALICE results in major national and international conferences and journals.
The groups is focused to share the knowledge gained in the frontier of science experiment such as ALICE with
the school, college, university students through various seminars and public. A short summary of the major
hardware and analysis activities are summarized below.

Saha hardware performance and maintenance:

The indigenously built large area cathode pad chamber by Saha group comprises with 2.2 lakh readout
channels which have been fully fabricated commissioned and installed by the Saha members of ALICE. Since
Muon Spectrometer is a tracking detector, the stable data collection with Indian made detector is critical for
the physics prospects of the Spectrometer. Each year LHC exceeds its previous record in terms of luminosity
and stable beam delivery. This imposes the detector operation challenging due to the high particle flux. The
successful operation of the Indian made Muon detector marked a record due to the stable performance in
high luminosity (10*cm™s™ ) during the pPb and Pbp data collection in 2016.

Nevertheless, it is to be mentioned that the successful operation requires critical and delicate maintenance
work of the detector which are carried out by the special team of technical, engineer and scientific members
of the group.

MANAS:
The first stage of detector signal is processed by the ASIC chip nhamed MANAS designed in Saha. Since the
readout scheme of Muon Spectrometer and Photon Multiplicity Detector of ALICE are similar, the Saha team

has delivered 88 thousands to two detector collaborations. An excellent performance of MANAS chip has
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been observed in LHC operation during Run | and Il in high radiation background environment. The recent

successful pPb data collection is an added confirmation of the stable operation of the chip in high luminosity
environment.

Detector operation:

The detector operation in complex setup like ALICE is a challenging task since ALICE hosts 18 different
detection technologies. The Saha group of ALICE is also recognized for its leadership role during critical data
collection periods such as pPb and high luminosity pp runs. The group took challenging responsibility of

System Run Coordinator for Muon Spectrometer and ALICE Run Coordinator for ALICE setup in 2016 and
2017, respectively

Data analysis:

The high luminosity pPb runs allow to collect a large statistics for the study of the bound and open heavy
flavour mesons of charm and beauty quarks. The suppression (or no suppression) quark-antiquark pair in pPb
collisions provides and important information for saturation/shadowing parameter used to understand the
quark gluon plasma created during the first epoch of Big-Bang. The number of J/psi, psi(2S), Upsilon(1S) and
Upsilon(2S) as measured by the Muon Spectrometer and analyzed by Saha team is shown in the plot below
[Fig (1) and (2)]. The anomalous psi(2S) suppression have been reported for the backward rapidity by the
Saha group for p-Pb collisions at 8.16 TeV. The analysis note have been submitted for psi(2S) analysis after
the completion of the analysis where Saha Institute took leading role.

The Saha team is involved in the analysis of Pb-Pb data of 2015 for the measurement of nuclear modification

factor of Upsilon(1S) and (2S) at 5 TeV collsions. The paper draft is prepared in present academic year and
ready for collaboration review for publication.

The double differential measurement of J/psi production in Pb-Pb 2015 provide a new insight to the study of
recombination effect. The Saha group has initiated this analysis and currently in advanced stage.
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Fig 1. The J/psi and psi(2S) production in p-Pb collisions at forward (left) and backward (right) rapidities.

700

~
o
o

"ALICE Performance, 13/69/2017
600 - p-Pb, {s\ = 8.16 TeV
£ 203<y <353

"ALICE Iserfcrmance 13/09/2017
p-Pb, \,sNN—816T eV
-4.46<y_  <-2.96

D

o

o
T

N, =973 172
N, =210 +483

N, =995 £ 92 3
Ny =220 +45 3

300\/\‘ :

100

Counts per 100 MeV/C?
a3
(-]
Y
o
O

Counts per 100 MeV/C?
@
2
3
I

200F

N
o
O

..1.AA‘ "\‘..‘..
7 8 9 10 11 12 7 8 o 10 11 12
Mpup (GeV/C?) Mup (GeVIC?)

Fig 2. The Upsilon(1S) and (2S) production in p-Pb collisions at forward (left) and backward (right) rapidities.

The photo production of J/psi in ultra-peripheral Pb-Pb collisions allows to study the electromagnetic
production cross-section of charmonium state at relativistic energies. In recent times this has drawn
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attention of the high energy physics community since it provides access to the electromagnetic production
effect without contribution of the hadronic interaction. This measurement is carried out by the Saha group in
collaboration with the PhD student from Aligarh Muslim University (AMU).

In proton-proton collisions where medium formation is not expected has started to show some peculiar
properties which were initially observed only in Pb-Pb collisions such long range correlation. The Saha group
is involved in the study of J/psi production in pp collisions at 2.76 TeV and 5. TeV in collaboration with AMU
student, which demonstrated that the production of charmonium increases linearly with charge particle
multiplicity. This is understood to be originated due to multi-parton interactions in the high energy pp
collisions. The analysis note have been submitted and currently under review.

The Saha group is also involved to analyze the pp 13 TeV data for the study of heavy flavor decay mouns from
various sources.

ALICE Upgrade: Muon Forward Tracker (MFT):

The next ALICE upgrade includes the fabrication of silicon pixel detector in the forward rapidity known as
Muon Forward Tracker. This will enhance the signal resolution due to the accurate identification of the
collision vertex in the z-direction of the beam. A critical component of the detector in high luminosity
environment is the reduction of the heat with proper cooling method. The SINP team is involved with the
planning and fabrication of the cooling mechanism for MFT.

ALICE Upgrade: Readout Upgrade for Muon Spectrometer:

The LHC luminosity will be increased further after LS2 and current readout of Muon Spectrometer cannot
record at such high rate. Therefore, a new design have been proposed for the second station of Muon
Spectrometer by the Saha group. The new readout PCB conceptual design has been reviewed and approved
by the ALICE collaboration. This will be a multilayer PCB for continuous readout and finalization of detail
design is in progress.

QGP Phenomenology

This activity is being pursued for the last 17 years with present emphasis on the properties of hadrons in non-
zero magnetic field at finite temperature. The highlights of these studies in recent times are:

(i) Spectral properties of rho and pi mesons in magnetic field at non-zero temperature.
(i) Study of rho-omega mixing in vacuum in magnetic field.
(iii) QCD collective oscillations in hot magnetized plasma

The other studies include the production ratio of Y(3S) to Y(1S) and Y(2S) to Y(1S) via pp collisions at the LHC
energies is an important preliminary to the research on QGP. Such effects has been studied for forward
rapidities along with J/psi(1S), Psi(2S)(charmonia) and compared with experimental results of ALICE and
LHCb to understand both the hot and cold nuclear matter produced at LHC energies.

CMS Collaboration activities

The CMS group of SINP started in 2011 with 5 faculty members and 4 students. Some of the members have

been involved in CMS for a much longer period contributing significantly to the design and construction of

the CMS expeiment. Since the beginning of data taking, the group has had major responsibilities in tracker

operations, Hadron calorimeter (HCAL) calibration and overall Data Quality Monitoring (DQM). In physics

analysis, the group's major involvement has been in new particle searches including the Higgs boson. At the

time of the Higgs discovery, the group was involved in search for Higgs in the high mass region. The group's
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work in physics and detector development has resulted in 16 physics papers, about 15 public physics results
and 10 detctor related notes. So far, 9 students have graduated from the group. At present, the group with 6
faculty members and 10 students has major involvements in several important channels of Higgs Physics,
physics of jets and in searches for dark matter and extra dimensions. The group has ongoing responsibilities
for the Run Il data taking, in detector performance and calibration studies of the hadron calorimeter, tracker
validation, bad channel calibration, and tracking performance studies. The group has commitments for
several important upgrades of the CMS detector for the High Luminosity LHC opetations. SINP members
have held positions of responsibilities, in detector development, operations and Physics analyses, within the
collaboration.

Physics Studies and Computing
Analyses:

The SINP-CMS group has been involved in serveral important LHC physics analyses, namely: (1) SM Higgs
boson studies in the yy decay mode, e.g differential cross-section measurement, and in the 4-lepton decay
mode (4e, 4y, 2e2u). (2) SM Higgs boson searches in the associated production mode with a W, where the
Higgs boson decays into a pair of t leptons and the W decays to an electron or a muon; (3) di-Higgs
production at the LHC energies; (4) search for dark matter and extra-dimensions; (5) inclusive jet production
at different energies and event shape studies; (6) Feasibility study to trigger on Bs > ¢¢ - 4 kaons events at
Level 1 using the proposed CMS Phasell tracker.

The SINP team played a central role in two important publications of CMS in 2016 from dark matter searches
and excited lepton searches from 2012 data. Students from SINP were leading analyzers and served as
analysis contact persons within the collaboration. The bound on dark matter nucleon scattering cross-section
obatined from our monophoton analysis appears in the global plot of dark matter-nucleon scattering cross-
section upper bound. The SINP members have also contributed towards rediscovery and first mass
measurements of the Higgs boson using the Run Il data.

Computing:

The SINP-CMS cluster became fully operational in 2013, with the successful hosting of the Asian CMS Data
Analysis (CMSDAS) school. The cluster served significantly for the Phasell Tracker related simulation studies.
In 2016 SINP has become a part of the LHCone network supported under the National Knowledge Network
(NKN). A new divisional computing center has also been developed during the last year.

Run Il Detector Performance related activities:

The group has long-term responsibilities on current tracker and HCAL operations and calibration. The group is
responsible for the validation of the present tracker detector, tracker bad channel calibration and tracking
performance studies. The group have contributing substantially to the calibration of the hadron calorimeter
making use of different approaches to do relative and absolute calibration of the calorimeter. In addition,
strategies to trigger on isolated particles are pursued.

Hadron Calorimeter Upgrade:
The backend electronics of HCAL has been upgraded during the long shutdown period 1 (LS1) of LHC. The

group made substantial contribution in two broad areas: 1) microTCA based readout cards for HF and 2)
Optical Splitters for barrel and end-cap HB/HE detectors.
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A total of 54 uHTR cards were fabricated within LS1. All the required cards have been built in the industries in
Bangalore and tested at SINP before being shipped to CERN. These cards required some power mezzanine
cards and they have been tested at SINP. All the cards were successfully installed and commissioned for Runll
data taking in 2015 and have been working successfully ever since.

Optical splitters for LS1 upgrade were crucial for the working of trigger with CMS HCAL back-end electronics.
Students and post-doc have played a major role in designing and testing for 3 years, to meet our partial
commitment towards LS1 upgrade. Eventually, 206 such units have been shipped to CERN and installed and
integrated with the detector.

Phase Il Upgrade:

A number of sub-detectors of the CMS detector will be upgraded fully before the HL-LHC phase starts. The
timeline for upgrade is 2020-23 and R&D activities are in full swing.

The CMS tracker detector will be replaced entirely in order to operate at the High Luminosity LHC. The
proposed tracker design allows us to reconstruct tracks with sufficient resolution at Level 1 phase of the
trigger system. The tracks reconstructed at Level 1 trigger is crucial to reduce and keep event rate at an
acceptable limit. We have contributed towards the Associative Memory (AM) based L1 track trigger
simulation studies. We have also made major contribution to the study of performance of the proposed L1
track trigger by looking at the improvement in electron rate. This study is already a part of the Phasell tracker
Technical Proposal (TP). We have also studied whether rare processes like B; > ¢¢ - 4 kaons can be

triggered using the Phasell tracker and the results have been included in the Tracker Technical Design report
(TDR). The group members have contributed significantly to the Phasell tracker module-test software
development and Data Quality Monitoring (DQM) tool used in laboratory and Tracker Beam tests. The group
is also responsible for the development of the digitizer software for the proposed new tracker. Presently, the
group is setting up a module test facility in the institute.

The CMS-GEM activities have been going on since several years with a view to upgrade the tracking and
triggering capabilities of the CMS muon system in the high rapidity region. The upgrade is also important to
cope up with the HL-LHC scenario.

An infrastructure is being set up which will be used to carry out several quality control steps related to the
final production of GE1/1. In addition, the same infrastructure is expected to be used for detector R&D for
GE2/1 and MEQ upgrades. It may be noted that a large fraction of the components for this R&D will be based
on products made within the country.

We hope to use the same laboratory for studies related to muon tomography, which can be considered as a
spin-off having societal applications.

Both ECAL and HCAL endcap calorimeters will be replaced with a new detector, known as HGCal that will
utilize highly granular silicon pads for both ECAL and the front part of the HCAL. The group has been involved
in simulation studies, beam test data analysis and in setting up a test facility locally in the institute.

9.  Nuclear Physics Division

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.
They have been invited to present their work in several School, Conferences and Symposia during this
tenure.
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Within this time period one student has been awarded Ph. D degree based on experimental work in National
accelerators. One student has submitted his thesis based on experiments done in International RIB facilities
at GSI, Germany. Two students have joined the division for their Ph. D work in 2016, and two more in 2017.
Three more students have been pursuing their Post M.Sc project work with NPD members and shall join the
division by 2017. Around fifteen summer project students have worked with the group last year.

This group is a constituent member of the Indian National Gamma Array (INGA) collaboration since its
inception. During this time-period, apart from collaborating with other National Institutes to utilize and
maintain this INGA array, our group has actively participated in the submission of the upgrade proposal of
INGA to DST.

Achievements from National Accelerator Based Work

The members have contributed significantly in understanding the shears mechanism and development of
collectivity in nuclei in A~140 region. High-spin states in the dipole structure of ***Sm have been investigated
using the fusion-evaporation using the Indian National Gamma Array. Comparisons between the
experimental characteristic and the semi-classical shears mechanism with the principal axis cranking model
calculation has shown that one of the dipole band may be interpreted as a magnetic rotational band.

Threshold behavior of interaction potential, fusion barrier distribution and channel coupling have
experimentally investigated for the weakly bound stable projectiles and targets in medium mass and heavy
nuclei. Fusion cross-sections, at above and below the Coulomb barrier, with stable projectile have been
studied to understand the effect of breakup or breakup-like processes with medium-mass target in
comparison with a projectile which has a lower breakup threshold.

Breakup effects on a spectroscopic factors of light nuclei have been investigated. The study of
astrophysically important reaction using weakly bound projectiles and breakup induced alpha transfer
process for some bound states have been pursued.

Shell model studies of neutron-rich nuclei near ***Sn done by divisional members have been successful in
explaining data from National and International groups. Members have collaborated with other national
institutes to study shape coexistence in rare-earth nuclei.

The high-spin states in ***Ho have been studied using Indian National Gamma Array (INGA) setup. From the
comparison of experimental and theoretical results, it is found that there are definite indications of shape
coexistence in this nucleus. The experimental and calculated lifetimes of several isomers have been
compared to follow the coexistence and evolution of shape with increasing spin.

Achievements from International Accelerator Based Work

Experiments proposed by member of this group have been performed at international accelerator facilities
using RIB in collaboration with many institutes of repute from different countries. One of remarkable
achievements is observation of disappearance of magic numbers in the neutron rich nuclei. Measurement to
probe neutron-skin of exotic nuclei has been undertaken which is important for improving nuclear equation
of state important for understanding neutron-star properties.

First results are reported on the ground state configurations of the neutron-rich 2*°Na isotopes, obtained

via Coulomb dissociation (CD) at energies of 400-430 MeV/nucleon using the FRS-ALADIN-LAND setup at
GSI, Darmstadt.
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Achievements from In-house Developmental work

= The group has been consistently involved in developmental activities in in-house labs.

= Performance of axial field ionization chamber with Xenon gas has been tested.

»= An old sum spectrometer consisting of six large Nal(Tl) detectors has been rejuvenated and set up
with a CAEN 5780 digitizer, characterized and then utilized to suppress room background.

This year Saha Institute has hosted the 61 DAE-BRNS Symposium on Nuclear Physics during 4-9" December
2016. Nuclear Physics Division has been involved in the organization of the Symposium in a major way. The
academic and organizational aspect of the Symposium has been highly appreciated by more than 500
participants coming from all parts of India and even abroad.

10. Plasma Physics Division

Research activities in the plasma physics division encompass a variety of theoretical and experimental topics
in the field of linear and nonlinear wave propagation. Theoretical studies using Lagrange fluid description for
various types of waves in unmagnetized and magnetized plasmas have been carried out to understand wave
breaking phenomena due to phase-mixing processes. In a relativistic scenario, wave breaking limit of a cold
electrostatic wave in an electron-positron-ion plasma has been derived and its dependence on various mass
ratios obtained. Such studies have relevance to particle acceleration and heating in astrophysical
environments and laboratory experiments. Investigations on stationary solutions of Bursian and non-neutral
plasma diodes and their stability characteristics in presence of external magnetic fields reveal interesting
results that are relevant in the design of fast electron switches. Studies are also being pursued to understand
the formation of different types of nonlinear coherent structures such as solitons, double layers and vortices
in classical as well as quantum plasmas. Dynamics of charged particles in chaotic magnetic fields is being
explored to understand diffusion and energization aspects.

Strongly coupled dusty plasma having a viscoelastic nature supports propagation of longitudinal acoustic and
transverse shear modes. Linear and nonlinear coupling between these modes as well as excitation of various
instabilities driven by velocity shear, non-Newtonian characteristics and density dependent viscosity have
been investigated. Simulation studies using pseudo-spectral analysis are being carried out to study the
formation and evolution of vortices as well as interaction between co and counter propagating mono polar
Gaussian vortices in a strongly coupled collisional dusty plasma.

Experimental activities are being carried out in the MaPLE (Magnetized Plasma Linear Experiment) device,
double Layer experimental device (DLX), glow discharge plasma and the currentless toroidal device.

MaPLE device has been designed to study waves and instabilities in a controlled parameter regime. In the
regime where both hot and cold flowing electron species are present, excitation of electron acoustic wave
has been observed in the low wave number regime. Excitation of electron acoustic mode is an
unconventional phenomena in laboratory plasmas and an understanding behind the excitation mechanism
has been obtained using a kinetic model. In order to enhance the density in the MaPLE device that is
currently produced by electron cyclotron resonance discharge a quiescent filamentary source has been
developed, fabricated, tested and integrated with the machine. This will facilitate study of magnetic electron
drift mode.

Double layer experimental device enables studies in radio-frequency produced plasma in presence of
diverging magnetic fields. Self-excited drift waves with frequency greater than ion cyclotron frequency have
been observed in an argon plasma and termed upper drift modes to distinguish them from conventional low
frequency drift modes. In a helium plasma, two drift modes coexisting over a wide range of axial and radial
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locations have been observed and accorded to smaller values of ion Larmor radius of helium compared to
argon.

Nonlinear dynamic experiments are being carried out in DC glow discharge plasmas having cylindrical and
toroidal configurations revealing a variety of nonlinear phenomena.

Application of dipolar magnetic field using bar magnet has lead to excitation of canard orbit and mixed
mode oscillations when the system is in excitable state and period doubling bifurcation when the system is
in oscillatory state. In a currentless toroidal assembly, floating potential fluctuations associated with anodic
fireballs have been found to exhibit different kinds of oscillations depending on the vertical magnetic field
applied. Different statistical and spectral methods have been used to explore the complex dynamics of the
plasma.

11. Surface Physics & Materials Science Division

In order to achieve superior device performances, it is absolutely necessary to explore the properties of new
materials within multifunctional platforms in the nanometer length scale (~1-100 nm), where the surface and
the interface essentially dictates the functions. Keeping this view in mind, research activities of the Surface
Physics & Material Science (SPMS) Division mainly encompass the growth of low-dimensional metallic,
semiconducting and organic materials via physical and chemical routes followed by their extensive
characterizations with state-of-the-art techniques/tools for achieving tunable mechanical / electrical /
magnetic / optical properties relevant in the forefront research areas of micro-nano science & technology.
Synthesis of the condensed and soft materials in the form of ultra-thin layer and nanometer sized particles
with different morphology are implemented by sophisticated growth techniques, like, molecular beam
epitaxy (MBE), metal oxide vapour phase epitaxy (MOVPE), cluster ion deposition, sputtering, ion
implantation, Langmuir-Blodgett (LB) techniques along with other conventional growth techniques, like, spin
coating and wet chemical methods. The state-of-the-art characterization techniques, such as a 300 kV
transmission electron microscope (TEM) attached with electron energy loss spectroscopy (EELS) and energy
dispersive x-ray spectroscopy (EDX), high resolution scanning electron microscope (SEM) augmented with
cathode luminescence (CL) optical detection system, versatile x-ray diffraction (VXRD) system, X-ray
photoelectron spectroscopy (XPS) systems along with angle resolved detection capability, ultra high vacuum
based scanning tunnelling microscope (STM) and ambient scanning probe microscopes (SPMs) are utilized for
structural, compositional, optical, tribological and surface/interface analysis in routine manner. In short, the
faculty members of SPMS division, with their diversified fields of expertise, have been working on systems
where surface/interface plays a crucial role in dictating its properties relevant to applications, such as, MOS-
based electronic devices, magnetic devices, photonic devices, sensors for detecting hazardous gas and
human blood glucose monitoring, bio-imaging, solar cells, to name a few. Many faculty members of the
division have also been using advanced synchrotron facilities in India and abroad for a further detailed
understanding of these materials, apart from developing an SINP beam line at the INDUS II synchrotron at
RRCAT, Indore.

Some important results of the research activities of the SPMS division for the last one year is put forward
below.

That an atomically sharp interface (revealed by cross-sectional TEM) plays a crucial role in determining the
quality of the cutting-edge new materials having possible applications in next generation electronic,
spintronic and quantum computation devices, has recently been demonstrated in a high-temperature
ferromagnetic topological insulator utilizing our TEM facility through an international collaborative work.
Our TEM work has been instrumental in the discovery of a super dense nonmagnetic fcc phase of cobalt and
demonstrating the growth of nanoscale nickel monosilicide, a desired material for the future
complementary metal oxide semiconductor (CMOS) technology.
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Formation of 2D-networked structures of disk-like islands for ultrathin Langmuir-Schaefer (LS) films of thiol-
coated Au-nanoparticles (DT-AuNPs) on H-passivated Si substrates is evidenced for the first time, directly
from a broad peak in grazing incidence small angle X-ray scattering (GISAXS) data and also from atomic force
microscopy (AFM) images [RSC Adv. 2016, 6, 12326]. The structural information of the LS films, obtained at
different surface pressure, helps to infer the growth of Langmuir monolayers of DT-AuNPs, which is very
important in understanding the self-assembly process of nanoparticles at the air-water interface and in
controlling the growth of 2D-networked nanostructures in large areas.

The crystallization process ZrO, thin-film is identified and found that 1-D crystal growth took place initially
that spreads laterally with temperature and time without increasing their numbers. The growth of Zr-Silicate
and silicide is also investigated using differential scanning calorimetry. The substrate dependent performance
of the high-k dielectric film is also investigated. Charge storage properties of InP quantum dots in GaAs
metal-oxide-semiconductor based nonvolatile flash memory devices is also investigated. A nanoparticle (NP)-
based non-volatile memory devices with HfO, as tunnel and barrier layers are fabricated and characterized.

We work with nano dimensional organic semiconducting (OSc) thin films prepared on various substrates in
ultra high vacuum chamber. Structure and electronic properties of these films are studied. OTFT devices are
prepared and the field effect mobility of the devices is measured. We use various spectroscopic and
microscopic techniques for our experiments such as XPS/UPS, NEXAFS, PRES (synchrotron based techniques),
AFM etc. We also perform density functional theory calculations using StoBe and VASP software. The
objective of our study is to understand interfacial’s properties that are required for the development high
mobility organic semiconductor devices.

We study the structures in different phases and their incorporation into the membrane depending on the
temperature-surface pressure phase diagram of the mixed lipids. Self organization mechanism in
supramolecular materials in presence of foreign species is also very crucial in developing new functional
devices based on these self assembled materials. We have also demonstrated that these supramolecular
nanofibers are very promising candidates for various applications such as solar cells, sensors, FETS, etc.

In our recent works on the dynamics in soft matter, i.e., the two-dimensional nanoscale pattern dynamics at
air-water interface, we investigated the role of the nanoparticle-monolayer and monolayer-monolayer
lipophilic attraction in influencing morphology and dynamics of AuNP cluster patterns in fatty acid
monolayers. The corresponding pattern morphology, observed with a Brewster Angle Microscope (BAM)
essentially reveals three stages in pattern evolution. On the otherhand, coalescence of myristic acid droplets
on water surface is found to exhibit anomalous behaviour such as simultaneous increase of mean droplet size
and droplet number with time at low surface pressure.

We have shown that the 3D micro-snowflake structured a-Fe,O; synthesized by simple hydrothermal
decomposition of Ks[Fe(CN)s] without using any surfactant can be used for highly selective, sensitive and
stable amperometric sensing of H,O, and N,H, in presence of common coexisting electroactive interferes. As
an ideal enzyme less sensing material, the sample has good stability and selectivity against common
coexisting interferes. We also report non-equilibrium dynamics and giant spontaneous exchange bias
obtained in zero field cooled mode for NisgsMngyslng; alloy. The dc magnetic measurements indicate a super
spin glass type magnetic ground state in the system.

We have started work on epitaxial growth of (Al,.,Gay)In.P/(Al..,Gay)In.xP/GaAs QW structures. Initial low
temperature photoluminescence measurements show peaks correspond to the QW emission. While working
on the growth of AlxGal-xAs epitaxial layers in the QW structures, we have observed natural superlattice
ordering in the material, which is not reported on (100) GaAs grown by this technique. This growth behaviour
is further studied by growth of thick AlyGa;<As layer with different composition and their thermal stability
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using different x-ray techniques, TEM microscopy and photoluminescence. Effect of the superlattice on
emission properties of the QW is also being studied in detail.

We have performed extensive studies of the antiferromagnetic NiO single crystals and ultrathin films using
XPS, ARPES, LEED, LEEM, XMLD-PEEM methods and have been the subject of many publications. Electronic
band structures of low-dimensional layered materials such as single crystal Graphite, MoS,, MoSe; etc. have
also been extensively investigated. Epitaxial Cr, V and Mn monolayers, and multilayers, as well as their oxides
such as V,03, MnO, Mn30, etc, have been studied in respect of their surface magnetism and electronic
structures. Further systems studied includes ultrathin films and overlayers of CoO, MgO, Cu,0, metallic Sn
and SnO etc.

The time evolution of the spontaneous oxidation of the prepared film in air at room temperature (RT) was
studied. A compositional analysis of the film was carried out in an ultra-high vacuum (UHV) deposition
chamber using an in situ XPS system. The morphological aspects of the deposited film were studied with a
high resolution scanning electron microscope (SEM) and an atomic force microscope (AFM). We report the
spontaneous production of highly pure (95%) and technologically appealing nano-crystalline Cu,O within 300
seconds of air exposure. The crystalline structure was probed using high resolution TEM (HRTEM) and the
optical properties were studied using a cathodoluminescence (CL) device attached to a SEM.

Examination of radiative localized surface plasmon resonance (LSPR) modes of individual polyhedral
nanoparticles (NPs) with high index facets, such as trisoctahedral (TOH) shaped or concave nanocube (CNC)
shaped gold (Au) nanocrystals (NCs) using cathode luminescence (CL) across the visible spectral range show
interesting results. Pronounced enhancement is observed in the Raman scattering on Rhodamine 6G (R6G)-
covered TOH Au NPs aggregates on a Si substrate whereas for CNC shaped Au NPs, we report the existence of
edge quadrupolar mode as well as substrate-mediated hybridized corner quadrupolar and octupolar modes.

12.  Theory Division

Particle Physics Phenomenology:

Flavor-changing decays of the top quark have been predicted to be small in the Standard Model. The
experimental limits on these processes are much higher. We have set up theoretical framework in which
experimentally accessible results can be expected in models of new physics. We have discussed two models
of supersymmetry, one with conserved R-parity, and the other in which R-parity is mildly violated. We show
that in the latter case there is a distinct possibility of detecting the rare decay of top quark decaying to a
charm quark and a Z boson at the LHC.

We have also worked on intergenerational symmetries and tried to explain fermion masses and mixings.

The SM at the LHC is being scrutinized at an unprecedented level of precision. It is only natural to have the
competing BSM scenarios match the same order of accuracy in QCD as the SM observables.

At the LHC, first step towards a precision phenomenological study of the production of spin-2, coupling non-
universally to the SM particles would be to compute form factors to the production of a singlet, on-shell spin-
2 state via the quark-antiquark and gluon-gluon production channels, to the same order of accuracy as the
SM background. A priori, it is not clear how the UV and IR structure would look like when spin-2 couples to
particles of the SM with non-universal couplings, this is investigated up to the three loop level in QCD.

We have performed the very first calculation involving a massive spin-2particle at NNLO level in QCD for the
production of a pair of leptons at hadron colliders. We have included all the relevant sub-processes that can
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contribute to the invariant mass distribution of the di-leptons. The methodology of reverse unitarity and IBP
identities are systematically employed to achieve it.

The two-loop QCD correction to massive spin-2 graviton decaying to quark +antiquark + gluon is presented
considering a generic universal spin-2coupling to the SM through the conserved energy-momentum tensor.
The motivation are to (a) probe the structure of quantum field theory in the presence of a spin-2 field, to
check the universality of IR pole structure in QCD and (b) present one of the important ingredients for full
two-loop QCD correction for real graviton production in association with a jet.

Using the pseudo-scalar Higgs boson form factors that have recently become available up to three loops and
the third order soft function from the real radiations, a complete N3LO threshold correction to the
production of a pseudo-scalar Higgs boson at the LHC has been obtained. Using our approach, we have also
computed the process dependent coefficient that appears in the threshold resumed cross section, which will
be useful for resumed predictions at N3LL in QCD. Using threshold corrected N3LO results, we have
presented a detailed phenomenological study of the pseudo-scalar Higgs boson production at the LHC for
various center of mass energies as a function of its mass.

Non-perturbative studies of Quantum Field Theories:

The standard Wilson lattice gauge theory with compact gauge fields is explicitly gauge-invariant at all stages
of the calculation and does not require gauge fixing. This works perfectly well for vector-like gauge theories.
However, for proposals of chiral gauge theories on the lattice, gauge invariance is lost because lattice
fermions do necessarily break chiral symmetry, and as a result the redundant longitudinal gauge degrees of
freedom end up coupling with physical degrees of freedom, and render the theories unsuitable. Gauge-fixing
has been suggested as a possible remedy to control the couplings of the redundant degrees of freedom.

However, gauge-fixing at the non-perturbative level of compact gauge fields is a non-trivial business because
of a rigorous no-go theorem by Neuberger which says that the partition function of a BRST-invariant theory
of compact gauge fields is identically zero, apparently because of cancelling contributions from Gribov
copies.

Here at SINP, we are pursuing particular proposals of non-perturbative gauge fixing both for Abelian and non-
Abelian compact gauge theories.

For the Abelian case, a higher derivative gauge fixing term, breaking gauge and BRST invariance, is added to
the Wilson term along with a counter-term to recover gauge symmetry. A new universality class is found at a
continuous phase transition between a broken symmetry phase with regular order and another broken
symmetry phase with spatially modulated order that has a vector condensate. Approaching this transition
from the regularly ordered phase recovers the gauge symmetry and thereby decoupling the longitudinal
gauge degrees of freedom. Contribution of the SINP group has been to determine the phase diagram beyond
weak couplings and establish the availability of the new universality class to all gauge couplings through
computation of various observables. Investigation of the Abelian gauge-fixing on the lattice has been
completed in the past year.

The non-Abelian gauge fixing involves extension of the BRST called equi-variant BRST (eBRST) to evade the
Neuberger's theorem. This is basically application of gauge fixing to the coset while a subgroup is kept gauge-
invariant, and necessarily involves four-ghost term in the action. We have developed, from scratch, a code
for generating gauge configurations with this eBRST action. The work is still in progress.

In pure QCD with free boundary conditions, work was also done to determine the lowest glue ball spectrum.
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Gravity and Cosmology:

An alternate model of gravity including torsion is being investigated. The main feature of this new model is it
reduces to Einstein's theory at long distances and becomes a Yang-Mills' theory at short distances. However,
no exact solution beyond the trivial ones (with non-vanishing torsion) has been found in which these features
are exhibited. A report on this is yet to come out.

The number of observable e-foldings during inflation is sensitive to the post-inflationary history of the
Universe. The generic presence of light scalar fields in theories motivated by supersymmetry or String theory
leads to a late-time period of matter domination which lowers the required number of e-foldings, and in
turn, the exact predictions of inflationary model. This issue has been explored in a concrete set-up of Kahler
moduli inflation in String theory. The initial displacement of volume modulus has been calculated explicitly,
and the generic expectation from supergravity theory was confirmed that the initial displacement is of the
order of Planck mass. The constraints from reheating has also been analysed for this model in a subsequent
work. In separate projects, the issue of attractor models in non-minimal f(R) gravity, and the supergravity
contributions to inflation in models with non-minimal coupling to gravity have been analysed.

Strings:

It has been shown earlier by us that, like BPS Dp branes, bulk gravity gets decoupled from the brane even for
the non-susy Dp branes of type Il string theories indicating a possible extension of AdS/CFT correspondence
for the non-supersymmetric case. The detailed decoupling limit and the throat geometry of the non-susy D3
brane when the charge associated with the brane is very large have been worked out. This leads to the
gravity dual of a non-supersymmetric QCD-like gauge theory with running coupling constant having
confinement property. Also starting from an anisotropic non-susy D2 brane solution of type IlA string theory
an anisotropic space-like D2 brane solution has been constructed by the standard trick of double Wick
rotation. It is shown that upon compactification on six dimensional hyperbolic space of time dependent
volume of this SD2 brane solution leads to accelerating cosmologies on the resultant four dimensional
universe. On the other hand, at early times this four dimensional space, under certain situations, leads to
four dimensional Kasner-like cosmology. Unlike in the standard four dimensional Kasner cosmology here all
three Kasner exponents could be positive definite, leading to expansions in all three directions.

New examples of Lifshitz type vacua in 10D massive typellA supergravity are constructed. These Lifshitz
geometries arise when “massive' closed strings are excited in D2-D8 brane system. Upon compactification to
four dimensions they produce 4-dimensional Lifshitz solutions (with dynamical exponent of time being 2) like
in the Einstein-Proca model of Son et. al. We also studied M5 action in six dimensions using Yang-Mills fields
and adjoint scalars with the help ofauxiliary vector field and new axion field. The 6D covariant action is well
defined for “instantonic' string solitons.

In addition, the following issues were explored and addressed: a) Building on earlier works that describe a
certain steady-state configuration, the causal structure of an emergent geometry, which emerges from the
dynamics of open strings, was explored within the context of gauge-string duality. The similarity of causal
structures emerging from dynamical gravity and this particular kinematic space-time was elaborated on. b)
Motivated by earlier works within holography, a preliminary study of candidate infrared fixed points were
carried out in a system of arbitrary number of adjoint and fundamental degrees of freedom, in a strongly
coupled large N gauge theory. A large class of exact solutions were obtained, which are non-perturbative in
terms of the ratio of the number of fundamentals and the number of adjoints.

122



ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS 2016-2017

QCD at Finite Temperature and Density:

A captivating nature of non-central heavy ion collisions indicates that a very strong anisotropic magnetic field
is generated in the direction perpendicular to the reaction plane, due to the relative motion of the ions
themselves. The initial magnitude of this magnetic field can be very high at RHIC and LHC energies at the time
of the collision and then it decreases very fast. The presence of an external anisotropic field in the medium
subsequently requires modification of the present theoretical tools that can be applied appropriately to
investigate various properties of QGP. We have been involved in developing theoretical tools appropriate for
a hot magnetised QCD medium. Also involved in studying non-perturbative aspects of hot QCD medium with
effective models.

Nuclear Theory:

The strong and model independent correlations of neutron star radii with the linear combination of the slope
of the nuclear matter incompressibility coefficient and slope of the nuclear symmetry energy coefficient are
reported for the first time. Such correlations are found to be more or less independent of the neutron star
mass over a wide range. This correlation is traced back to be linked to the empirical relation existing between
the star radius and the pressure at a nucleonic density between one and two times saturation density.

Mathematical Physics:

An su(m)-invariant Haldane-Shastry like quantum spin chain with long-range interaction and open boundary
condition has been studied. It is shown that this spin chain is integrable for some suitable choice of the lattice
sites depending on the roots of the Jacobi polynomial. The ground state wave function of such integrable
spin model can be obtained from the chiral correlator of the c=m-1 free boson boundary conformal field
theory. The partition function of this spin chain is computed by using the freezing trick. Moreover, a
complete description for the spectrum of this spin chain is given in terms of Haldane's motifs and a related
classical vertex model.

We analyzed the fermionic quasinormal modes of the BTZ black hole in the presence of space-time
noncommutativity. Our analysis exploits a duality between a spinless and spinning BTZ black hole, the spin
being proportional to the non commutative deformation parameter. Using theAdS/CFT correspondence we
show that the horizon temperatures obtained from the dual CFT pick up non-commutative contributions.
We demonstrate the equivalence between the quasinormal and non-quasinormal modes for the non-
commutative fermionic probes, which provides further evidence of holography in the noncommutative
setting. Finally we present an analysisof the emission of Dirac fermions and the corresponding tunnelling
amplitude within this non-commutative framework.

We analyzed the effects of noncommutativity in conformal quantum mechanics (CQM) using the \kappa-
deformed space-time as a prototype. Upto the first order in the deformation parameter, the symmetry
structure of the CQMalgebra is preserved but the coupling in a canonical model of the CQM gets deformed.
We show that the boundary conditions that ensure a unitary time evolution in the non-commutative CQM
can break the scale invariance, leading to a quantum mechanical scaling anomaly. We calculate the scaling
dimensions of the two and three point functions in the non-commutative CQM which are shown to be
deformed. The AdS_2/CFT_1 duality for the CQM suggests that the corresponding correlation functions in
the holographic duals are modified. In addition, the Breitenlohner-Freedman bound also picks up a non-
commutative correction. The strongly attractive regime of a canonical model of the CQM exhibit quantum
instability. We show that the non commutativity softens this singular behaviour and its implications for the
corresponding holographic duals are discussed.
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We showed that the realizations of noncommutative coordinates that are linear in the Lorentz generators
form a closed Lie algebra under certain conditions. The star product and the co-product for the momentum
generators are obtained for these Lie algebras and the corresponding twist satisfies the co-cycle and
normalization conditions. We also obtain the twisted flip operator and the \mathcal R-matrix that define the
statistics of particles or quantum fields propagating in the se-non commutative space times. The Lie algebra
obtained in this work contains a special case which has been used in the literature to put bounds on
noncommutative parameters from the experimental limits on Pauli forbidden transitions. The general
covariant framework presented here is suitable for analyzing the properties of particles or quantum fields at
the Planck scale.

We showed that the N-particle Sutherland model with inverse-square and harmonic interactions exhibit
orthogonality catastrophe. For a fixed value of the harmonic coupling, the overlap of the N-body ground
state wave functions with two different values of the inverse-square inter action term goes to zero in the
thermodynamic limit. When the two values of the inverse-square coupling differ by an infinitesimal amount,
the wave function overlap shows an exponential suppression. This is qualitatively different from the usual
power law suppression observed in the Anderson's orthogonality catastrophe. We also obtain an analytic
expression for the wave function overlaps for arbitrary set of couplings, whose properties are analyzed
numerically. The quasi-particles constituting the ground state wave functions of the Sutherland model are
known to obey fractional exclusion statistics. Our analysis indicates that the orthogonality catastrophe may
be valid in systems with more general kinds of statistics than just the fermionic type.

Recently unusual properties of water in single-walled carbon nanotubes (CNT) with diameters ranging from
1.05 nm to 1.52 nm were observed. It was found that water in the CNT remains in an ice-like phase even
when the temperature ranges between 105 - 151 C and 87 - 117 C for CNTs with diameters 1.05 hm and
1.06 nm respectively. Apart from the high freezing points, the solid-liquid phase transition temperature was
found to be strongly sensitive to the CNT diameter. In this paper we show that water in such CNT's can
admit coherent nano-scale structures provided certain conditions are met. The formation of such coherent
structures allows for high values of solid-liquid phase transition temperatures that are in qualitative
agreement with the empirical data. The model also predicts that the phase transition temperature scales
inversely with the square of the effective radius available for the water flow within the CNT. This is
consistent with the observed sensitive dependence of the solid-liquid phase transition temperature on the
CNT diameter.

Future Programme

Saha Institute of Nuclear Physics (SINP) is an aided Institute of the Department of Atomic Energy engage in
basic scientific research of five broad subject areas (a) Experimental Nuclear, Plasma and Particle Physics (b)
Condensed Matter Physics including Surface Physics and Nanosciences (c) Biophysical Sciences including
Chemistry and (e) Theoretical and Astroparticle Physics. We would continue research and developmental
work in different disciplines mentioned above. SINP has been also running pre-Ph. D. Post M. Sc.
associateship cources for Ph. D. students, short term training programmes for Summer Projects for graduate
students as well as an Undergraduate Associateship Programme for undergraduate students coming from
all over the country with about 90 faculty members 171 research fellows and associates of the institute.
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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 comprise the Balance Sheet as at March 31, 2017 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 responsibilty 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 Respaonsibility

Our responsibility is to express an opinion cn 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
alse 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 2015-16. All
columns of the Fixed Assets Register has not been filled e.g. date of installation, identification,
location etc. Furthermore there is no column for depreciation. The proper record is not
maintained. Updating of Fixed Assets Register has also not been done during the year. There
has been addition of Fixed Assets valued at Rs.7,16,73,679.93 during the year. Proper record
for Disposal of Assets should be maintained. Memorandum Book should be maintained for
movement of Assets used for outside projects. 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) Proper register should be maintained for stores and physical verification should be done every
year.

Contd...P/2

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks67@vsnl.net
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c) Advance to staff for expenses: There are some advances lying unadjusted for three years or
more on account Miscellaneous Expenses. Steps may be taken to adjust the same.

d) Advance to Suppliers: Some of the advances made to suppliers relate to supply from abroad
outstanding far four years or more.

e) Unspent Grants under current liabilities for ongoing projects remained static / unadjusted for
three years or more. Similarly, expenditure incurred for projects and recoverable from sponsors
still remained static / unadjusted for three years or more.

f) Books & Periodical were physically verified in 2014. Books & Periodicals are verified physically
once in three years. The last physical verification was done in 2014 and it has not been done in

2017.

a) We refer to the Accounting policy no.11 wherein the deficit in Income & Expenditure Account
has been separately shown as debit balance in the Asset side. This is a deviation from the
prevailing practice. Had this been adjusted against corpus fund as before the corpus fund would
have shown negative balance of Rs.23.71 crores.

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, 2017.

i) Inthe case of Income & Expenditure Account, of the deficit for the year ended on

that date.

ii} Inthe case of the Receipt & Payments Account, of the transactions during the year

ended on that date.

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

% '.
K HShamma)
= Partner
Membership No.005313

Place : Kolkata
Date : 05" September, 2017

Contd...P/3
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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.
¢} 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

- l-;'artner
Membership No.005313

Place : Kolkata
Date : 05" September, 2017

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks67@vsnl.net
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Balance Sheet as at 31st March, 2017

Schedule 2016-17
CAPITAL FUND & LIABILITIES
CORPUS / CAPITAL FUND 1 387790058.56
RESERVE & SURPLUS 2
EARMARKED FUNDS / ENDOWMENT FUNDS 3 5917372.00
SECURED LOANS & BORROWINGS 4
UNSECURED LOANS & BORROWINGS 5
DEFFERED CREDIT LIABILITIES 6
CURRENT LIABILITIES AND PROVISIONS 7 2963681313.12
TOTAL 3357388743.68
ASSETS
FIXED ASSETS
Gross Block 8 4178299888.84
Less : Accumulated Depreciation 8 2502123858.55
1676176030.29
INVESTMENTS- FROM EARMARKED/
ENDOWMENT FUNDS 9
INVESTMENTS- OTHERS 10 593000.00
CURRENT ASSETS, LOANS & ADVANCES 11 1055684023.07
EXCESS OF EXPENDITURE OVER INCOME 624935690.31
TOTAL 3357388743.68
SIGNIFICANT ACCOUNTING POLICES 24
CONTINGENT LIABILITIES AND
NOTES ON ACCOUNTS 25

The Schedules referred to above form part of these Accounts

2015-16

184352025.63

6909446.00

2475322021.59

__ 2666583493.22

4107123110.91

2319377171.23

1787745939.68

3510000.00

875327553.54

2666583493.22

(V.P. Mishra)
Accounts Officer

L
( N. Sanyal )
Dy. Controller of Accounts

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

%

Partner * *
Membership No. 005313
1/B, Old Post Office Street, Room No.8, (First Floor),
Kolkata - 700 001

Dated :-05th September, 2017
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Income & Expenditure Account for the year ended 31st March, 2017

Schedule

INCOME : -

Income from Sales/Services 12
Grants 13
Fees / Subscriptions 14
Income from Investments 15
Income from Royalty, Publication 16
Interest Earned 17
Other Income 18

Increase / Decrease in stock of finished goods
and works-in-progress 19

Excess of Expenditure over Income
transferred to Balance Sheet

2016-17

377600.00

1005597579.37

5811907.00

5460529.32

624935690.31

1642183306.00

2015-16

642897.00

883584669.27

3758762.12

4586786.83

708452967.77

1601026082.99

EXPENDITURE : -

Establishment Expenses 20 1193448756.00 1164789486.60

Other Administrative Expenses 21 265676308.59 233272243.29

Expenditure on Grants, Subsidies 22

Interest 23 19774.10 28630.00

Depreciation 8 183038467.31 202935723.10
~1642183306.00 ~1601026082.99

The Schedules referred to above form part of these Accounts
. Ny .
(V. P. Mishra ) ( N. Sanyal’) ( Anirban Banerjee )

Accounts Officer

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

FRN 30204pE

& K Shama) ——

Partner
Membership No. 005313
1/B, Old Post Office Street, Room No.8, (First Floor),
Kolkata - 700 001
Dated :-05th September, 2017
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2016-17 2015-16
Schedule : 1 Corpus / Capital Fund
Opening Balance (DAE) as on 1st April, 2015 18,43,52,025.63 82,97,85,622.17
Add: Non-Recurring (Plan) Grant utilised
for Capital expenditure 18,62,20,859.08 6,17,19,464.93
Recurring (Non-Plan) Grant utilised
for Capital expenditure 1,72,17,173.85 12,99,906.30
20,34,38,032.93 6,30,19,371.23
38,77,90,058.56 89,28,04,993.40
Less: Excess of (Expenditure)/ Income over
(Income)/ Expenditure during the year transferred from
Income and Expenditure Account -70,84,52,967.77
Balance of Capital Fund (DAE) as at year end 38,77,90,058.56 18,43,52,025.63
Schedule : 2 Reserve & Surplus
Schedule : 3 Earmarked Funds
A A P.Patra Memorial Prize Fund 62,255.00 60,711.00
New Pension Fund :-
Employees' Subscription 1,61,991.00 1,61,991.00
Employer's Contribution 1,61,991.00 1,61,991.00
Interest received 2,37,946.00 2,37,946.00
6,24,183.00 6,22,639.00
B Revolving Fund for HBA & Other Adv -89,81,000.96 -68,62,574.96
Transfer from/ (to) Recurring Grant
for HBA Fund -25,93,872.00 -1,15,74,872.96  -21,18,426.00 -89,81,000.96
Interest received on HBA & Other Advances 1,68,68,061.96 1,52,67,807.96
52,93,189.00 62,86,807.00
Total 59,17,372.00 69,09,446.00
Schedule : 4 Secured Loans & Borrowings
Schedule : 5 Unsecured Loans & Borrowings
Schedule : 6 Deffered Credit Liabilities
Schedule : 7 Current Liabilities & Provisions 201617 2015-16
A.  Current Liabilities
1 Unspent Grant from on going Projects
BARC- M. Nandy 1,47,043.00 1,47,043.00
CSIR- Consolidated Grant 8,80,005.18 8,80,005.18
CSIR- A. N. S. lyengar 2,56,337.00
CSIR- Avik Basu 2,34,822.00 2,34,822.00
CSIR- Bijoy Kr. Daga 54,221.00 54,221.00
Contd.
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Schedule : 7 Current Liabilities & Provisions (Contd.)

CSIR- Debabrata Ghose
CSIR- K. Chhabita Saha

CSIR- Kalipada Das

CSIR- Kallor Bera

CSIR- Madhumita Choudhury
CSIR- M. C. Kumar

CSIR- Moin Shaikh

CSIR- Mausumi Mondal

CSIR- Nabanita Deb

CSIR- Neha Rai

CSIR- Nupur Biswas

CSIR- Partha Sarthi Guin
CSIR- Pool(Moumita Maity)
CSIR- Piyashi Biswas

CSIR- Polash Banerjee

CSIR- Prithewish Dutta

CSIR- Rabindra Nath Bhowmick
CSIR- Radhey Shyam

CSIR- Rahul Banerjee

CSIR- Ramanuj Banerjee
CSIR- Ratan Kr Saha

CSIR- Samanawaya Mukherjee
CSIR- Samsul Islam

CSIR- Samik Dutta Gupta
CSIR- Samir Nath Mallick
CSIR- Sanchayita Mondal
CSIR- Sanghamitra Raha
CSIR- Satyaki Chatterjee
CSIR- Sayantani Ghosh

CSIR- Sibnath Roy

CSIR- Sohan Kr. Jha

CSIR- Sourav Karar

CSIR- Souvik Mondal

CSIR- Sreeja Chakrabarti
CSIR- Sudha Bucha

CSIR- Sukanya Bhattacharya
CSIR- Ujjal Kr. Gayen

DAE- BRANS- S. Chattopadhyay
DAE- RRF- Naba Kumar Mondal
DBT- Alokemay Datta

DBT- Chandrima Das

DBT- Debashis Mukhopadhyay
DBT- Dhananjay Bhattacharya
DBT- Dulal Senapati

DBT- Nitaipada Bhattacharya - 3
DBT- Supriya Khanra

DST- Alokmay Datta
DST-A.N.S. lyengar

DST- AOU-S.Chattopadhyay
DST- Dalia Nayak

DST- Debi Choudhuri 3

DST- GRID (Sukalyan Chattopadhyay)

DST- Helium (Andaman)
DST- Helium (Brainstorming)
DST- Helium (Isotope)

2016-17

72,910.00
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

1,497.00
2,38,227.00
77,645.00
1,01,570.00

1,15,299.00
1,63,558.00

87,672.00
2,65,833.00
62,998.00
22,701.00
31,293.00
4,52,044.22
995.00
49,175.00
46,570.00
1,03,132.00
2,01,795.00
66.00
69,608.00
50,981.00
3,19,771.00
61,485.00
20,00,000.00
5,10,000.00

3,09,349.00
5,00,000.00

2,64,317.00

70,576.00
1,41,911.00
1,30,000.00
1,86,732.00
7,96,836.36

7,444.50
6,83,526.79

2015-16

72,910.00
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
3,129.00

2,00,727.00

77,645.00
1,01,570.00

79,490.00
1,15,299.00
1,53,5568.00
1,08,022.00

62,998.00
22,701.00
31,293.00
4,52,044.22

49,175.00
46,570.00
1,03,132.00
2,01,795.00
1,667.00
69,608.00
49,672.00
11,185.00
61,485.00
20,00,000.00

4,90,080.00
1,80,321.00

1,023.00
3,93,152.00
1,23,453.00

55,000.00
1,30,000.00
2,17,448.18
1,86,732.00
1,75,889.00

29,17,000.00
7,96,836.36
7,444.50
7,00,690.79
Contd.
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Schedule : 7 Current Liabilities & Provisions (Contd.)

DST- HENPP (ALICE)

DST- HENPP- CMS

DST- ICONSAT-2003(MKS)
DST- ICTP ( Avijit Samanta)
DST- Indo-ltaly(S R Krishna Menon)
DST- Indo-Russia (SL)

DST- Indranil Das

DST- INSPIRE- Madhurima Pandey
DST- INSPIRE- Sridhar Tripathy
DST- ISACST (Bikash Sinha)
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- KEK/Indo-Japan(MKS) |
DST-MAP(PB)

DST- Manabendra Mukherjee
DST- Papri Dasgupta 2

DST- P. Chakraborty

DST- P.M.G. Nambissan

DST- Rudranil Basu

DST- SERC(Rupali Gangopadhyay)
DST- S. Lahiri

DST- S. N. Mallick 2

DST- SERB-A.N.S. lyenger-2
DST- SERB-Chandrima Das
DST- SERB-Chandrima Jash
DST- SERB- Dhrubojyoti Roy
DST- SERB- Haridas Pai

DST- SERB- H.Raghuraman
DST- SERB- Jadunath De

DST- SERB- Kaushik Dutta

DST- SERB- Kaushik Sengupta
DST- SERB-Munmun Bardhan
DST- SERB- Nikhil Chakraborty
DST- SERB- Oishee Chakrabarti
DST- SERB- Radhey Shyam
DST- SERB- Sangram Bagh
DST- SERB- Sansa Dutta

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

DST- SERB- Udayaditya Sen
DST-Shrabana Chakraborty

DST- Sucheta Adhikari

DST- Sumana Roy

DST- UNANST (MKS)

EURO- INDIA - GRID

IFCPAR- Gautam Bhattacharya
IFCPAR- SB

IFCPAR- S. Mukhopadhyay
IUSSTF- MKS

IGSTC- MPG- Kaushik Dutta
INSA- Bilwagopal Ghosh
SINP-BARC

UGC- Abhishek Sau

2016-17

2,00,87,543.00
31,09,363.40
6,917.00
10,746.00
82,138.00
2,56,094.00
4,37,917.00
83.00
91,853.00
46,750.00
8,904.60
4,47,146.00
3,75,000.00
9,95,058.00

79,99,119.65

2,16,524.00
2,50,690.00
30,000.00
13,70,947.00

1,31,742.00
1,00,000.00
8,68,583.00
4,23,548.00
2,68,379.00
11,90,237.00
10,23,274.00
1,98,193.00
68,554.63
5,02,653.00
6,95,067.79
13,74,348.00
11,00,000.00
1,99,984.00
1,77,397.00
1,50,000.00
4,18,595.00
5,49,123.00
11,23,242.00
1,87,046.00

2,301.00
1,68,86,215.47
6,66,969.00
4,79,729.00
2,11,328.00
57,586.00
3,09,909.00

19,856.00
51,773.00
2,515.00

2015-16

2,24,31,919.00
68,25,000.00
6,917.00
10,746.00
82,138.00
2,56,094.00
5,77,793.00

46,750.00
3,93,902.60
7,66,171.00

39,28,711.49
79,99,119.65
15,474.00
48,000.00
2,50,690.00
30,000.00
16,17,127.00
39,060.00
1,00,000.00
41,742.00

18,72,822.00

90,333.00
2,06,335.00

21,18,385.00
16,51,469.00

6,20,000.00
7,00,000.00

7,60,000.00

3,70,829.00
2,84,949.32
25,852.00
1,68,86,215.47
6,66,969.00
6,77,429.00
2,11,328.00
24,677.00
7,96,302.00
75,000.00
19,856.00
35,39,835.00
2,515.00
Contd.
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Schedule : 7 Current Liabilities & Provisions (Contd.)

UGC- Anupa Majumdar

UGC- Avinanda Banerjee

UGC- Benazir Alam

UGC- Ch. Aminul Islam

UGC- Debdatta Mookherjee
UGC - Joy Chandran

UGC- Subhas Chandra Bera
UGC- Swadesh Mondal

UGC- Uttam Kr. Basak
W.B.S.T. Congress

Publication Grant for Works of Meghnad Saha
Stitchtung Fund Research Grant

Other Current Liabilities

Earnest Money Deposit

Security Money Deposit
Retention Money Deposit
Income Tax deducted at source
Sales Tax deducted at source
Professional Tax

GPF Subscription

VPF Subscription

P.F. Loan Recovery

SINP Co-Operative

Life Insurance Premium

House Building Loan( Banks)
Recurring Grant 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 (Registrar)

Provisions

Provision for Electricity Charges

Provision for Audit Fees

Provision for Accrued Gratuity

Provision for Accrued Leave Encashment
Provision for Accrued Pension

TOTAL

2016-17

7,768.00
90.00
1,006.00
9,375.00
2,103.00
15,386.00
7,496.00
1,10,372.00
9,375.00
54,047.00
3,00,000.00
5,85,719.00

2015-16

7,768.00
90.00
1,006.00
9,375.00
2,103.00
15,386.00
7,496.00
1,10,372.00
9,375.00
54,047.00
3,00,000.00
5,85,719.00

7,67,08,619.59

9,10,35,797.76

46,03,430.00
42,43,493.00
71,457.00
37,30,847.00
2,56,832.00
76,495.00
8,56,707.00
,25,55,246.00
6,70,831.00
23,65,807.00
3,38,532.50
1,15,925.00
7,73,24,431.22
26,75,64,507.31
8,143.00
40,540.00
63,654.00
2,37,95,425.50
2,40,71,980.00
28,680.00
1,000.00
31,542.00
500.00
13,349.00

35,84,441.00
17,43,347.00
71,457.00
37,11,276.00
1,11,092.00
76,475.00
8,83,195.00
26,48,023.00
6,30,821.00
20,48,211.00
3,40,636.70
1,15,925.00
3,12,31,834.00
33,49,90,844.83
16,82,322.00
38,740.00
8,325.00
2,20,92,625.30
1,44,14,608.00
29,760.00
1,00,600.00
31,542.00
500.00
13,049.00

41,28,29,354.53

42,05,99,649.83

50,64,184.00
15,000.00
19,18,49,899.00
19,23,84,706.00
2,08,48,29,550.00

51,02,442.00
15,000.00
15,81,28,152.00
13,68,75,937.00
1,66,35,65,043.00

2,47,41,43,339.00

1,96,36,86,574.00

2,96,36,81,313.12

2,47,53,22,021.59
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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
DST- Grid (Sukalyan Chattopadhyay)

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
Bi-Cycle 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 Vodafone
Deposit with Bharti Mobile Limited
Deposit with Calcutta Telephones
Deposit with CESC (Belgachia)
Deposit with CESC (KMDA )
Deposit with DAVP, GOI
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

2016-17

50,000.00
5,43,000.00
0.00

50,000.00
5,43,000.00
29,17,000.00

5,93,000.00

35,10,000.00

90.00

47,48,85,271.52

16,82,322.00

49,31,23,982.18

47,48,85,361.52

49,48,06,304.18

40,07,344.00
5,22,545.00
2,00,187.00
14,283.00
5,48,830.00

49,96,291.00
4,29,220.00
2,54,044.00
20,755.00
5,86,497.00

52,93,189.00

62,86,807.00

19,55,626.05
5,500.00
8,000.00
62,000.00
1,37,969.00
6,84,000.00
2,431.80
16,000.00
99,378.58
16,62,34,456.00
37,65,00,000.00
1,00,00,000.00

19,47,626.05
5,500.00
8,000.00
62,000.00
1,37,969.00
6,84,000.00
2,431.80
16,000.00
99,378.58
3,33,64,500.00
31,00,00,000.00
1,00,00,000.00

55,57,05,361.43

35,63,27,405.43




b)

c)

d)

e)

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

Pre-payments:-
Prepaid Insurance

Expenditure incurred for Projects and
Recoverable from Sponsors:-

CSIR- A.N.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- Anindita Das

DBT- NB (2)

DBT-Sampa Biswas

DST- AUS- INDO- AUS (MKS)
DST- Debi Choudhuri 3

DST- Helium 2

DST- Helium (J&K)

DST- Helium (ONGC)

DST- [INDO-Brazil (BS)

201617

30,42,000.00
1,50,100.00
3,38,325.00
73,551.00
13,43,899.86
15,000.00

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS 2016-2017

2015-16

30,77,597.00
2,09,175.00
4,19,775.00
20,060.00
6,84,399.86
3,484.00

49,62,875.86

44,14,490.86

19,57,554.00

5,29,397.00

19,57,554.00

5,29,397.00

1,43,203.66

1,43,203.66

1,43,203.66

1,43,203.66

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
224.00

12,997.00
5,05,421.00
17,244.00

5,43,182.29
30,715.03
22,150.00

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

52,877.00
12,997.00
5,05,421.00

17,164.00
5,43,182.29
30,715.03
22,150.00

Contd.



SAHA INSTITUTE OF NUCLEAR PHYSICS

2016-17
Expenditure incurred for Projects and
Recoverable from Sponsors:- (Contd.)
DST- Krishna Kumar
DST- Partha Saha 1,13,242.00
INDUS-II (MKS) 60,78,181.08
MPG-IPI ( Avik Basu)
SINP-VECC 43,06,028.00
UGC- Consolidated Grant 53,556.90
UGC - D. Mukhopadhyay 43,500.00

2015-16

40,872.00
1,13,242.00
60,78,181.08
19.81
43,06,028.00
53,556.90
43,500.00

1,27,36,477.60

1,28,19,945.41

GRAND TOTAL 1,05,56,84,023.07

87,53,27,553.54
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Schedule : 12 Income from Sales/Services

Processing Charges for Liquid Nitrogen
Auditorium Rent
Accommodation Charges Received

Schedule : 13 Grant/ Subsidies

i) Revenue Expenditure incurred from .-
Non-Recurring Grant
Recurring Grant-Salaries
Recurring Grant-General

18,12,05,478.44
67,51,41,163.00
14,92,50,937.93

2016-17

18,630.00
1,10,000.00
2,48,970.00

3,77,600.00

Schedule : 14 Fees / Subscriptions

Schedule : 15 Income from Investments

Schedule : 16 Income from Royalty,
Publication

Schedule : 17 Interest Earned

On Margin Money Deposit (against
Letter of Credit) and Short Term
Deposit with Scheduled Banks

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

1,00,55,97,679.37

10,56,89,302.33
63,86,15,017.60
13,92,80,349.34

12,390.00
3,61,000.00
2,69,507.00

6,42,897.00

1,00,55,97,579.37

58,11,907.00

58,11,907.00

9,930.00
5,64,788.00
24,15,892.00
8,94,919.32
15,75,000.00

54,60,529.32

88,35,84,669.27

88,35,84,669.27

37,58,762.12

37,58,762.12

12,000.00
5,72,230.00
22,68,055.00
7,39,211.83
9,95,290.00

45,86,786.83




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule : 20 Establishment Expenses

2016-17

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
QOvertime Allowance
Consolidated Pay
Leave Travel Concession
Medical Expenses
Staff Uniform & Liveries
Book Grant
Ph.D. Registration Fees
Telephone Charges Reimbursement
Stipend

Consumables, Stores and Spare Parts
Electricity Charges

Repairs & Maintenance

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
Misc. Other Expenses
Software

Journals

Book Binding Charges
Professional Fees
Accommodation Charges Paid
NPS Uploading Charges

Loss on Sale of Bus

Loss on Sale AC Machine

Schedule : 22 Expenditure on Grants,

Subsidies

Schedule : 23 Interest

Bank Charges

45,95,91,083.00
4,76,95,619.00
7,13,70,000.00
15,74,66,163.00

2,08,48,29,550.00

2,24,22,95,713.00
1,66,35,665,043.00

57,87,30,670.00
2,74,000.00
25,48,802.00
62,940.00
5,89,907.00
34,80,171.00
2,57,37,712.00
3,00,007.00
7,21,909.00
2,34,770.00
17,84,807.00
3,26,359.00

1,19,34,48,756.00

Schedule : 21 Other Administrative Expenses

4,69,69,545.94
4,32,13,555.00
4,47,86,169.17
1,16,822.00
6,26,216.00
11,82,387.00
15,50,787.00
54,36,418.96
1,94,81,807.00
9,37,675.00
30,77,791.49
31,500.00
18,46,404.00
14,59,400.00
90,085.00
20,35,904.00
2,27,27,898.00
65,14,357.62
6,24,91,914.41
25,425.00
7,54,445.00
1,15,891.00
23,519.00

1,80,381.00

26,56,76,308.59

19,774.10

19,774.40
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12,61,66,360.00

1,66,35,65,043.00

1,78,97,31,403.00
1,15,91,06,338.00

45,77,11,128.60
1,90,46,262.00
1,87,85,370.00

63,06,25,085.00
12,17,723.00
25,08,942.00
62,942.00

0.00
28,33,038.00
2,82,17,553.00
1,33,353.00
12,88,029.00
2,74,815.00
15,87,582.00
4,97,684.00

1,16,47,89,486.60

3,97,37,107.28
4,36,00,198.00
3,52,93,739.00
1,82,297.00
6,61,583.00
9,97,611.00
14,46,264.00
57,13,948.00
2,00,12,888.00
24,15,800.00
34,01,607.75
31,500.00
14,21,529.00
12,18,000.00
78,861.00
19,82,611.00
1,83,72,236.50
51,59,268.50
4,76,89,214.56
30,875.00
30,58,761.00
2,17,723.00
21,430.00
5,27,180.70

23,32,72,243.29

28,630.00

28,630.00
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Statement of Utilisation of Grant during 2016-17

Opening Balance of Unspent Grant

Add: Grant Received during the year

Total Grant

Less: Grant Utilised during the year :-

Capital Expenditure:
Fixed Assets
Margin Money Deposit

Revenue Expenditure:
Expenses
Less: Income

Current Assets, Loans & Advances:

Deposit with VECC
Deposit with DCSEM
Cylinder Deposit
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 General

54,79,949.30 2,57,51,884.70

69,36,11,000.00 19,14,97,000.00

Total
3,12,31,834.00

88,51,08,000.00

Non-Recurring
33,49,90,844.83

30,00,00,000.00

69,90,90,949.30 21,72,48,884.70

91,63,39,834.00

63,49,90,844.83

80,38,026.85
91,79,147.00

67,561,41,163.00 15,51,37,746.25
-1,16,50,036.32

10,00,000.00
-12,000.00
1,59,500.00
-3,484.00
-88,597.00
11,16,277.00
-81,450.00
-59,075.00
53,491.00
36,63,566.00
15,000.00

67,51,41,163.00 14,92,50,937.93
-25,93,872.00
67,51,41,163.00 16,38,74,239.78

2,39,49,786.30 5,33,74,644.92

167

80,38,026.85
91,79,147.00

83,02,78,909.25
-1,16,50,036.32

0.00
10,00,000.00
-12,000.00
1,59,500.00
-3,484.00
-88,597.00
11,16,277.00
-81,450.00
-59,075.00
53,491.00
36,63,566.00
15,000.00

82,43,92,100.93
-25,93,872.00
83,90,15,402.78

7,73,24,431.22

6,31,38,751.08
12,30,82,108.00

11,47,30,598.44

6,55,00,000.00
20,000.00
5,00,000.00
15,000.00
1,28,000.00
3,11,880.00

18,12,05,478.44

36,74,26,337.52

26,75,64,507.31



SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2017

Schedule

: 24 Significant Accounting Policies

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,

INVENTORY VALUATION

Consumables, Stores, Spare Parts & Stationery etc. are valued at cost and charged
off to the Revenue in the year of purchase.

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.

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.
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Schedules forming part of the accounts for the period ended 31st March, 2017

5. 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

B Building (Housing) : 5%

C Building (Office & Laboratory) : 10%
D Plant & Machinery : 15%
E Electrical Installation ; 10%
F Computer / Peripherals : 60%
G Office Equipments : 15%
H Vehicles i 15%
I 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, 2017

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.

(¢) 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.

7. 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.

170



ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS 2016-2017

Schedules forming part of the accounts for the period ended 31st March, 2017

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

CONTINGENT LIABILITIES

In respect of Letters of Credit opened by Bank on behalf of the Institute
Rs.16,62,34,456 /- ( Previous year Rs. 3,33,64,500/-) 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.

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.

TAXATION

In view of there being no taxable income under the Income Tax Act, 1961, no
provision for Income Tax has been considered necessary.
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Schedules forming part of the accounts for the period ended 31st March, 2017

4.

FOREIGN CURRENCY TRANSACTIONS

(Amount. in Rs.)
Current year previous year

Value of Imports Calculated on CIF basis
a) Capital Equipments including in-transit 4,13,12,800.23  5,31,48,832.69

b) Stores, Spare and Consumables
Including in-transit 1,60,00,944.91 84,45,299.12

¢) Journals 6,23,98,827.53  4,53,35,951.26

Corresponding figures for the previous year have been regrouped / rearranged,
wherever necessary.

Schedules 1 to 25 are annexed to and form an integral part of the Balance Sheet as
at 31% March, 2017 and the Income and Expenditure Account for the year ended on

that date.

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.

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.
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Schedules forming part of the accounts for the period ended 31st March, 2017

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 (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

sk v B b

(V. P. Mishra) (N. Sanyal) (Anirban Banerjee)
Accounts Officer Dy. Controller of Accounts Registrar
For K. Sharma & Co.

Chartered Accountants

FRN 3020§5E

Ai}_ KR\-M vvwk\n/

(K. K. Sharma)

=

(Ajit Kumar Mohanty)

Partner Director
Membership No.005313

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

Kolkata 700 001

Dated — 05 September, 2017
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SAHA INSTITUTE OF NUCLEAR PHYSICS

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, 2017.

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

Qur 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 cverall 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 opinicn 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 392045E

— A,
(K. K.'Sharma)
Partner
Membership No.005313

Place : Kolkata
Date : 05" September, 2017

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks67@vsnl.net
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SAHA INSTITUTE OF NUCLEAR PHYSICS

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, 2017, 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, 2017.
b) Inthe case of Revenue Account, of the surplus for the year ended on that date.

For K. Sharma & Co.
Chartered Accountants

FRN 302045E

————

" (K'K. Sharmay

Place : Kolkata Partner
Date : 05" September, 2017 Membership No.005313

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks67@vsnl.net
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ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS 2016-2017

SCHEDULE -B

SAHA INSTITUTE OF NUCLEAR PHYSICS PROVIDENT FUND
315T MARCH, 2017

ACCOUNTING POLICIES & NOTES TO ACCOUNTS

1. SIGNIFICANT ACCOUNTING POLICIES :

(a) Accounting Convention :

The accompanying financial statement have been prepared in accordance with the
historical cost convention.

(b) Investments :
Investment are valued at cost.

2. Members® Accounts Balance is Rs. 454,455,827.00.

3. Previous year’s figures have been regrouped and / or rearranged wherever necessary.
N ( i
ﬂg\j— LV, w\?ku\/\a - NJ;‘*
Ajit Kumar Mohanty) (Anirban Banerjee) (N. Sanyal) (V'P. Mishra)
Director Registrar Dy. Controller of Accounts Accounts Officer

K. SHARMA & CO.
CHARTERED ACCOUNTS
FRN 302045E

Py

(K.K. SHARMA) =

Partner

Membership No. 005313
1/B, Old Post Office Street,
Room No. 8, (First Floor),
Kolkata — 700 001

Dated : 5" September, 2017
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Action Taken Report on Auditor’s Report
On Annual Accounts for 2016-2017

Name of the Institute: SAHA INSTIUTE OF NUCLEAR PHYSICS
SL Auditors’ Comments Action Taken
No.

1: We have audited the accompanying | Noted

financial statements of SAHA INSTITUTE
OF NUCLEAR PHYSICS, which comprise
the Balance Sheet as at March 31, 2017 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 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 | Noted
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
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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.(a)

Management has started maintaining Fixed
Assets Register from 2002-03 to 2015-16.
All columns of the Fixed Assets Register
has not been filled e.g. date of installation,
identification, location etc. Furthermore
there is no column for depreciation. The
proper record is not maintained. Updating of
Fixed Assets Register has also not been
done during the year. There has been
addition of Fixed Assets valued at
Rs.7,16,73,679.93 during the year. Proper
record for Disposal of Assets should be
maintained. Memorandum Book should be
maintained for movement of Assets used for
outside projects. 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.

Due to non-availability of earlier
records particularly those pertaining
to old period (before 1980),
complete updating could not be
effected during the year. However,
Asset Register as per GFR has
already been prepared for the
financial year 2002-03 to 2015-16.
Action is being taken for
preparation of Asset Registrar for
remaining years also.

(b)

Proper register should be maintained for
stores and physical verification should be
done every year.

Action is being taken.

(c)

Advance to staff for expenses: There are
some advances lying unadjusted for three
years or more on account Miscellaneous
Expenses. Steps may be taken to adjust the
same.

Action is being taken to adjust
the same during the current
financial year.

(d)

Advance to Suppliers: Some of the advances
made to suppliers relate to supply from
abroad outstanding for four years or more.

Action is being taken to adjust
the same during the -current
financial year.

(e

Unspent Grants under current liabilities for
ongoing projects remained static /
unadjusted for three years or more.
Similarly, expenditure incurred for projects
and recoverable from sponsors still
remained static / unadjusted for three years
or more.

Action is being taken to adjust
the same during the current
financial year.
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®

Books & Periodical were physically verified
in 2014. Books & Periodicals are verified
physically once in three years. The last
physical verification was done in 2014 and it
has not been done in 2017,

Noted and action is being taken
to complete in current financial
year.

()

We refer to the Accounting policy no.11
wherein the deficit in Income & Expenditure
Account has been separately shown as debit
balance in the Asset side. This is a deviation
from the prevailing practice. Had this been
adjusted against corpus fund as before the
corpus fund would have shown negative
balance of Rs.23.71 crores.

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.

a. In the case of Balance Sheet, of
the state of affairs of the Institute
as at 31% March, 2017.

b. In the case of Income of
Expenditure Account, of the
surplus for the year ended on that
date.

c. In the case of Receipt &
Payments Account, of the
transactions during the year
ended on that date.

Noted

REPORT ON OTHER LEGAL AND
REGULATORY REQUIREMENTS:-

(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.

Noted

(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.

Noted

(©

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

Noted
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Action Taken Report on Auditor’s Report
On Pension Account 2016-17

SIL

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, 2017.

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 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

Noted
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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 | Noted
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 Receipts and
payments  Account of the
transactions for the year ended on
that date.
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Action Taken Report on Auditor’s Report

On Provident Fund Account 2016-17

No.

Auditors’ Comments

Action Taken

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, 2017, and the Revenue 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 EITOT.

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

Noted
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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 | Noted
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 31
March, 2017.

b) In the case of Revenue Account, of the
surplus for the year ended on that date.
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