ffRvr® & ®aw |

H3l I 9T §Y AAMD BY DI Y[ 81 W& © b, PRIAT DI DI gAY WATIE oTex Hied Uh od
T & GaeT & are, AR AT R dhaor paR PR de6e sravad faen—fFcer o1 aem
HT BU TN R AT w0 FHATrd &l ST & |

&g H 15 UD UelglF @R & §19 STfSIdmierd: 919 afci—1 | SUeTel Y81 15 UD Uelgld o 3nilel 2021
AT 2022 @Y AT & SR 36T WeH fhar iR fafa= favafdenert sik SRl & o T 55
TRANTRAI3AT BT ST YoT BT 595 UTerdl 3 faaor faram w2 |

9 99 faafRd smae goi 2q sifddad efie fa9a 13.74 Mv (G &1 SR & 997 14.8 Mv) 8RR
AT efiel fawd 6.33 MV TGl &1 T8 TIT Tebeiiah] &l Haed &l gfte ¥ e di9ers gfaer
DI gASiiad fHar 71, S AE@yYUl SUG § 9T 399 (ISRO) Wfed = &l gorr fafhadry,
Aerfie faerail @1 ragaandrsil @ gfd 5g 25 Mev WIEH @I 50 (AT TRIRIR) €RT & 12l qRefo
febarr |

IH & URT H BRI O IR oe? @GR gd Faiford g U foma (LUNAC) & dares &f wafira
PR & T o, R RydaR—fay 2021 # ~ 140 Tiferdl @ ol AT foam ST waT | 399 R
ST,/ BT /1= (INGA/HYRA/NAND) Gfaemafl § 203.6 MeV T &I 49 Sl & AT B: TANT by
V| 39 UPR a9 WX H SUOE /8 /3911 / BRT / BRRT (GPSC/NAND/INGA/HIRAHYRA) ST
Gferail T TN | TR 98 Zaell H Wied (pulsed) Yo7 SATENMRT FANT ¢ R Al 4 Afdre qrferd
BT STIH HY H SUINT {1 77 |

®g 4 e o (LINAC) @I Uelgla faRyfiaa sifafa=rma 2 "dafods sideus” & wu 4 S
R TS (HCI) DT I BT GaTial | =el J8T € | 1.8 MeV/u dI JAMDBISTd Holl & H1l N
(Afq=2-8) YT @ TIRUT T Wthel URIETOT R AT = Ueh ds! IUSST U bl 2 31X W1 &1 A1 I=a
A/ T TS & TRI&ToT oi H=I-ITT ¥ 2fel ¥8 & | Jd fsd g Seldel= oloik (DLS) MU Bl &l
feem # & wfr wr @ den 59 wH H e fhed=T (RF) wfers gRT 39 a¥ 2860 #TESST UR
HTferd 8 dTel UhIRId ®ofls ¥ 41 Hbs URTT! (UV) ook YR Selag = §1F & Hdhd U fhy
Y E | $HD AT, ATSYelex B AR TgIeS Il & SYSAHIBRUT 5 RIS TR fdan
AT B | THz 3R Sefagi 41 SmenRa TarT &g faesRia g8 Gfaem & SUanT & gHiad & &g
IGIHRIT =g WANTTHS Tl TR Tl Hd & oY g H b DRI AT I g off | THz
3R goragia 91 o forg warfiie glaumd fAeRia ov &g va o= aRarer ft Sa drenfest favmr
@ T R B o WET 2 |

%5 H UIGUATHT (CAMAC) TUTTelT & HETHT & Ul & HRUT R—[deafdeed @Rd dg -
|l 419 5= B ST UG HUBYT YOIl DI Ueb Hed AT e ST Hcd UUMTell gl Argell JRIU]
(VME)" ¥ 3faRa &1 &I TroiT 1= @ &, Foreay wifasy 7 Sifeetas gami of smaggaand +f qof &
A | 3D GRVTFREGRY A2 5T 0 & Fod & JMANTh SHDT IWRETG HRAT FAemgol 81 |
D5 # 9w (VME) B Searse fff$Te ek §97: ROSE”, W & deifd! / JfaRi=oT W9
g1 fawfid far o vd st wlieror wrATfvass Hifdet fHarss H§ Twerdrgdd fom |

HRMAET FaelT Ufrdell & HROT TIARTHAT AT BRI H IR B4 R Y IR & d=A1+Tb1 / 1=
Rl & FEIRT A [ FANThdisi & TN JEIEd wU A ORI 38 | 39 a4 4iUe.Sl. & dfad 99 4
T X1 Tet ARG AT BT STHT I BT 0T BT H Tl TaT™ Sl B Seed H WA
& TS| MHR Te—3MRTT 3R re—Tg A& (octupole correlation) AT B HREAT 3R
3TfAfeha TicrepT e W HeNed 5 SISIU—3 =11 (GDA/INGA) FIAerail BT SUANT & g Bl &
TR fhU 70 | &g H ERT-BRRT (HIRA/HYRA) BT STATT B ATMHG rfAfehar =T & Su—aren
Hea, i Haerd HacyH, fawed 1er U SuT+ar UHE, Y99 9RO & &R & wu § 4R fafdwor
3TN BT STRSIAAT DT AT T TR I AR ARV FRIV—YTH JTal bl =i febar
AT | §9 99 TSR YEIA AGgAS AR (NAND) GideT T ST fa@ed—ds s faaror aiiR

il




fore Afed Yol A 919 & 1T R[EH dgaal A1 @ g fham a7 o | g8 seuad S uHI,
JMHTR faremoor, AR ST (viscosity) T HRIOT HHTT 31T UR Bigd & |

Hyof <91 & faeafdenerl ok Wi & warThdisil 5 dg H Sucer uaref fasm gfaersii &1 o
ISTT 3R 314 AN (SHRT), PV (SMSSIATLRNR) AME S IR HEed B P HRIHA(HTSH) Hl
AT © | 59 a9 108 UTferall H YRS Fel 28 TRANT [y 1, [ 1eardmall & divere] drRisH! I
Jdferd17 1T (61 ITel) TN AT E |

D5 # SfaRel ST & 7T SUHRVN & 7 7Ta fafevor onfg uR F.31R. 39 S &% (URSC),
AR, ATRET SUART D5 (SAC) MBHAGTEIE 3R FHIH ST oldNg! (SCL) §RT oI faery wimT +f
fohu U | uaTef s e, uaTll & Heewor 3R Ut ol fafi=T gidernaii & |rer ganTdhdisi o
Hecdyul eIl Yar= &R 8l 8, [ SR Hae Fdl & aurer @ arel SRl @l 737 97 | 39
9y & §Y Feayol AR H SuSHOl & fAfdeor Rewdr, srgmife kg, deitu egfe,
AR R, AAHHISTC TIT SIHNT WA B 3R $7H H B BT Scolkd AT 6 H [T 1T 8 |

fafereor Sira fagm i # & srgeem warT S &, forH WY amae IR ScaRad= IRoT stere,
gfe, fafe=or TReror 3R o anfe enfiet & ofR 59 99 B8 WA {6 MU | sarThaiell gRT =
Sl g 49 Giaenaii o1 W SuANT fdHa1 737 IR SNICS SETRe wHfed 3 $7alex BT SuANT
&R U 56 Ulferdl H 18 WARTHAISH & WA & 3Tl ECR MeRd 7 Swll 3= i gfden
(LEIBF) #_ 65 utferdl # 12 W diail & WA &1 Harer fdar |

qATg® A & Heferd ved— Waefid W (LEIBF) divetg« # oY ¥8, wiafd 919 gfd
M= WA uRHTOgs Hifde) fFafd wer # S ol U ercafdie rrafdrd ama 6 S Hged
TR WD AT e 77 |

RE G WagIfAfT &R Y—arershd gfaenali of org 98 39 U SUAIT fhar o1 veT © 8k g+

31 BT STINT TR g HecdquT WA STofary, STeRIAT 3R ATGT AL & ATl el IRR
& HGHI ¥ G %, A deree, Yold dl di—sfe, Ufer—vau siier o1 fdem, 29e
gie fF1eral T Brefshd 3N uR fSATHTe ST gRY fby 1V |

A H HRI A S AT 914 STRINTHARI Bl i~ U il gfenail 3 uRfad &ve &
Ieed ¥ 39 9y Al By H [AR¥re faval R Hrieersll, whell Td Il & A 8g I d
T hY 7Y I HER Bl SieTd Y@ gU A AR SfiFels dred 9 @ 78, foraw #g<d
T AW 1 AT | 5301 A 4 Uaref fae & &3 H Igarad aeietdhd| &l SaToT [T T,
FAT— "I I W ARG IR P BT AR I AHT (58 IdCaR, 2021), "WHAD fdard H
3 I UR 3IeATS A Whel / BT (7—8 RAdaR, 2021), TAT "HISHIFDIUD Theildh’ TR AT
A § Wt (9—12 Fda, 2021) | §HG A T Y YoadhReG & |l Hifaat” (2425%4@[
2022), AR IMERT AT AR (371 )fﬁmaréqw-ﬂfhﬁfﬁﬂaqqﬁvnﬁ gf,
T gig IR 7R S1feRTH (27 FoATs, 28, 2022), “WRI 1A+ fafd=or smenfa i fasm(17—20
3R, 2021), UG "ORAIad 3iR anfoad |l (17—18 FaeR, 2021) TR W HIARTATS / Thall BT
QNTATST 3T |

IaR—faeafaerera YIS 370+ gRER BT T B & g,
ISP HeH Y SOTV | 9 Hee H FeTq UIfShTRAl gRT THI—HT TR SN fu 70 feen—de o
UTed 4 FEAfd 9 3feRen: fhar war | $49 nfige aRRfoi # o g1 99 @ e varal | o
W@WW%W$W%ﬁWWW%@IﬁWW
et afed siflfa@ads aRIR & Uit MR Uave xar & 6 S=ie | & Jsnfeie yardl &
AR H 31T 9Tell g arerail | F19e= 3R S S7aTier =T H 301 3ed WeaNT Iar fohaT |

&4 g _—

2032

(arf%ﬁm CERRIETE)
e

v




From the Director's Desk

After aprolonged period of disruptions during Covid, including the deadly second wave, I am happy to inform
you all our facilities were kept running and functional at all times throughout last year with Covid
protocols in place.

15 UD Pelletron accelerator were available mostly in Beam Hall-I

Pelletron performed well during the period April 2021 to March 2022 and 595 shifts of beam were
delivered to around 55 users from various Universities and Institutes. Maximum terminal potential at
which the beams were delivered was 13.74 MV (14.8 MV during conditioning without beam) and
minimum terminal potential was 6.33 MV. In an important development, the proton beamline facility
was re-commissioned this year and 25 MeV proton was delivered with 50 nA current to meet the
requirement of ISRO and other groups. LINAC operations planned during the beginning of the year
were postponed during the second covid wave and the runs were re-scheduled in September-
December 2021 for ~140 shifts during which six user runs were undertaken in INGA/HYRA/NAND
facilities with beam energies up to 203.6 MeV. This year beam pulsing system was extensively used
for more than four hundred shifts in a series of experiments in GPSC, NAND, INGA, HIRA, HYRA
etc.

The work on High Current Injector (HCI) as an alternate injector to existing LINAC is progressing
well. A major milestone was achieved with the successful acceleration of N°* (A/q=2.8) beam to the
designed energy of 1.8 MeV/u and tests for higher A/q are going on. The commissioning of compact
pre-bunched Free Electron Laser called (DLS) is underway. A major development this year has been
the production of ~1.3 MeV electron beam using photocathode based RF gun operating at 2860
MHz. The RF conditioning of electron gun has been accomplished and ns UV laser induced electron
beam signature from RF photocathode is seen. Besides this, simulations for optimizing multi bunch
dynamics inside the undulator were undertaken. A workshop was organized to discuss the
experimental proposals using such a facility using THz and electron beam. Another project for
developing experiments facilities for THz and electron beam is also being submitted to Department
of Biotechnology.

Due to non-availability of CAMAC system crates and components [UAC has initiated plans to shift
all the beam line DAQ systems to a compact and high-density system “Versa Modulo Europa
(VME)” which will fulfill the requirements of upcoming complex physics experiments. This will
result in ease of maintenance besides resulting in savings of foreign exchange. The [UAC in-house
developed controller for VME, (Readout Ordained Sequencer Engine: ROSE) was tested in atomic
physics beamline.

The user experiments continued with in-house groups supporting users whenever they were unable
to travel due to Covid related restrictions. This year priority was given to senior scholars in fifth year
of Ph.D. to help them in finishing their work. Ten experiments were carried out using GDA/INGA
facilities to study nuclear structure and reaction dynamics studies including shape coexistence and
octupole correlation among others. Nuclear reaction experiments using HIRA/HYRA addressed
inelastic and transfer channel-coupling effects on sub-barrier fusion cross section enhancement,
viscosity effect on fission hindrance, survival probability of heavy irradiation residues as a function
of entrance channel etc. This year the National Array of Neutron Detectors (NAND) facility was
used for fission fragment mass distribution and neutron multiplicity measurements with beam from
Pelletron with LINAC. The studies focused on shell effects, shape deformation, nuclear viscosity
entrance channel effects etc.




The materials science facilities were utilized by users from universities and institutions from all over
India and were also involved in many programmes of national importance from various
organizations such as ISRO, IGCAR etc. This year there were a total of 28 user experiments spread

108 shifts including 17 BTA runs (61 shifts), associated with students' Ph.D. programmes.
Three special runs from URSC Bangalore, SAC Ahmedabad and SCL involving low fluence
irradiation of devices with space applications were also performed. Materials science group is also
providing critical support to users with many materials synthesis and characterization facilities
which were also continued with Covid protocols. Some of the important experiments this year
included radiation stability of devices, sequential implantation, bandgap tuning, nanostructuring,
nanocomposites and applications and some of these are highlighted below.

Biology facility projects heavy

induction studies, DNA damage, inactivation and chromosome aberration, signal
transduction, membrane damage, enhancement in Radiation sensitization, Radiation protection and
mitigation etc. and six user runs were undertaken this year. Low energy ion beam facilities were also
utilized by users and 12 user experiments of ~ 65 shifts took place in ECR based Low Energy lon
Beam Facility (LEIBF) besides 18 user experiments of ~ 56 shifts using SNICS based Negative lon
Implanter. Atomic physics related x-ray spectroscopy experiments continued LEIBF beamline,
whereas highly charged ion beam solid collisions x-ray spectroscopy experiments at high energy
were performed in General Purpose Atomic Physics vacuum chamber in beam hall I1.

Accelerator mass spectrometry and Geochronology facilities are extensively being utilized now and
many important experiment using these facilities were undertaken on climate viability and monsoon
studies besides those on radiocarbon dating for sedimentation rate in Glacier plains, wetland
sediments, C-dating of ground water, development of paleo-earthquake history, chronology of
glacial lake deposits, etc.

Efforts in organizing workshops, schools and conferences on specialized topics continued this year
so that the users are familiar with state of art experiments and facilities. Due to the COVID situation
the activities were undertaken in an online mode. The efforts continued and the following
conferences/schools were organized in Materials science area: 6th International Conference on
Nanostructuring with Ton Beams (Oct 5-8, 2021), Online school/workshop on Ion Beams in Sensors
and Developments (Sept 7-8, 2021) and Virtual School on Microscopic Techniques (Nov 9-12,
2021). Workshop on “Physics with Recoil Separators™ (Feb 24,25, 2022) , “Recent Results from
INGA at IUAC”, “Artificial Intelligence, Machine learning on Computational intelligence”(July
27,28.,2022) ,and “National School on Heavy lon Radiation Biology”( Aug 17-20,2021) , Atomic
and Molecular Physics” (Nov 17,18,2021) were also organized.

-19, TUAC took necessary steps to prevent the spread of pandemic in the
Campus especially during the deadly second wave. The advisories issued from time-to-time by the
competent authorities were enforced strictly so that the spread could be contained. It was our
endeavor to keep the facilities operational with a sense of normalcy as far as possible. [ would like to
acknowledge the whole ITUAC community including research scholars and scientists for their
gigantic efforts in tackling various hurdles and continuing our path to our scientific endeavors.
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