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TEaqul WA 1 &, fFH 818 -TRBIRAE SRS (HPC), HUfcd XS4 gHforT (MRI) 31R 8T IRE §oider
(HCI) Ut et &1 Heer & Al Jiaem 15 ISt UelcH @Re = ofdl 2024 ¥ 91 2025 TF 37
fafee Rrarfdener), Ferdenel ofR Fweml & 55 STt I FHeEH & Pot 429 v UM HRad
U e ee &1 vee 6T 81 9 oafe & SRM, fafds srRimeHe sy & folg 7L, 108, 1B,
12¢ 1) 160 19p 28gj 30gj 32g 35(| 487j 56Fg 58Nj 63Cy TR, 107Ag, 127) 3R 197 Ay Gfeg Rfsy
FIRTD! & 3T ¥ TS by Y| Iueteds IxTE T8 19 & AU sifeida efifFer T 13.03 AT dlee
oo I TS, Tafh BT b SR T IR=T &b Ut fiF B diep fiiet 88T R 13.06 AT dlee
oft|

AR AR 1R Hep 7 ST T Uged! &b 3100, IUAC 7 TERT FIRS(ST fHer (NSM-TAC) & &
3 PF GURGIFST FRAET Y TATIAT & 1 U FIST F MR ITa Bl Yge a1 &, iR g gfaen
"GIRHLCT & oy Fgaiat 1UC" & HY H T &, R CDAC T T ddh-idh! Hed UTH 81 70% CPU
3R 30% GPU FHTEAT & Ioh I& GURGI[CT RIFeH AR IR % HR BT IUANT el &) T G
91 2024 ¥ A 8, O STARTHATRN GRT 31aeds fAfde dee erejcerd e & IRifis
e 6 giaar A 21 3 TImEfe & SRF, gRGYGST Feex (SCC) I 7 ueed™ ol Iuarwar
& TGP PR & iy fafersr BRI Bl ThetdTgde i iR dedTs 3 T I8 gfder st
®U ¥ 26 MR, 2024 DT FFHIT TG FAT it Re A&l GRT Y DT TG DI T5| B3 [Fafyenedr sk
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133416 BRI QX fohU U, R 1246131 1S BT SUART a1 1T iR BRF 416 R e 8, 749 oo
T =l guI 9IRA & 9= &5 & Pt 306 SUARTDISH -1 IRATY] I, gaef faei, u=ATy 3R
afuTfaes {ifeht, Sfa fasm ok P giga afed o &3 § IgH™ & ol 39 GURPI[CT B B
TN T 81 S | ST 131 SUARTT [UAC & 31T S 81 1UAC SIS gfer & greeff geas
SIfAT=ICT & folv U HPC TaRrg i acfame & fafeisr &3 & rgeemiat faesii &1 vep |ffa afda &t
At 81 SHARTHATAT $ HEUT HadH 2, fageR 2024 H g -Afela! FaicH Afefel Tl W dfed
Tep TgoeT STRAITSI fopaT T 1§97 Uil Tt ShRishe H 5 G¥e T SUANT Rl §U SRS 3R SATI8IRD
T IR Y M| $HE AR, IUAC H 15-16 H, 2025 P “"BR—RORAH ST’ W 3 =il

SUANHA! BRI it NI &t TS

Meity GRT =TI IMRI aRaTeHT, fSRTT I5T FYUT eRR & folU MRI Fraidh HuTTel! Iefid @ &,
T SERGIT T Y B1 rah TUTelt bl TholdTqdds 1.5T 6 o1fh da dfeha faar a1 qor Tl v 9
IR graes T gaT$ (MRU) BT STINT a3 9T TR TR R foham 171 1,57 W RGN0 & uard
T 1 faggd SMTYfct e & 751 T Ifshar & SR T Fad HIS H HTe & AR gaehig i fagd
YaTg & ST9% A9 fHY Y| MRI PRIRCE TR GEANH & foly drIfcd Jedid- 9ied 3Fd hrasi®
TRIeTr 35T Y| HAd A N URIET & U R bl TaTfeld Afd (A€  uRafda fasar war e deasra
TR, Jrad U SHTS BT STANT IR L Frahig & 7 g1ert (39 fawam) 7139 MRI Jolleft & SAMEER
F 3Ok ThHIHRT B | g 31T T I SHS W i AT B

IUAC % fIefaid 818 awc gotaex (HCI) @ LINAC SReR & AT & caRA & ®U H URI&I0r &l IRt &l S
T8 81 3 G S g IuANTeh GIRT FHDT TANT SFRT 2025 H g7, o8 10 | 10° 312 /J+i2
q® & I YaTE W fosyl fafde ! o fAfdRf0T &= & Al 40 nA W 36 MeV 20Ne* &9 @1
ST BT TRT| §9 TR 1 HCI 1 ROR, IF—371a9, Ie-GRT i Icusl S Dl &l i gf¥ g3 |




faedt ciree ANt (Sivered) & 99 | ST S arelt hr Selae = oo gien R B Wi R 8, e @
S PIZER—oloR R & TATIAT $Hii T &, ROrTdh! uew sy (TisiE) o3 It hreRids H 397 ¥ &,
fORY KEK STTUT & 8N § eI o T 81 1 9/ 6.5 MeV & 919 Pl Il alel SeCIATe Selaetd aiF
T8 (39 31d HMI U § GHFI-HdT8d RUE T & IR BICIHllS BT IUIN I ITied fhg
ST 81 39 fF 1 0.18 | 3.0 THz & I fIge gradhia Ao Seuer o o foly Tumft g &t w=for
T U 3igetex | goiae fhdT ST |

fower af Yelci iR LINAC & Hgh FaTerd & Hhel F9IUT & d1e, S IRUTMHERYT $s ad F99 4
AT IRHATY] HifHT TR qUf §U, LINAC & IR HISRIe & 14 SFIAED] & Ted & Pl goM & folg
IfAReh g SUAR & J1eTH ¥ 39 WA Al B [EREE a1 TT o7 | guRdbefacT LINAC & oy
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qTe fHfor Bri 7 2024 & 3 § TR §37T| B HEH & IR, F B8 Irged] & M @ 3ifdy vy
T a1 @R ST Sara ReTa qRieioT Tohet 8Tl AR, Db & G g e TedI ot 36l
TR TR 3MR Bfifeld TEaRT (SMEMSTHRT) & T HBifeld & Ay 5-FaA 650 FMESS 8 = 0.61
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TR Hifadh ¥ Gafda gRanei o1 s wU ¥ FHaFGHais aRT STIN fhaT TaTl HIRA g
WR Pl A TN FF= gY, OFH Hearadll Seae Al § e, Ad-aadiadl (quasielasticity) T
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G BT SITHE & oy T JeThR TheRT der (45 Tt HaT1S Td 60 T+t ) &t (0T IUAC
BRI H T T 81 a1 ay H I ARy et Haeht 37 Gfaenail & et o+ 31 ANy Hebred §Ul

TEROT 52 f#I9or TS HET (Accelerator Mass Spectrometry ) Gfaer, ST 14C, 10Be TeIT 26 A1 FHEATH® &
9 2 500 kV Uelci TaiTeReR (XCAMS) TR STTETRA 8, ATd 2015 ¥ Had wu & foranefi 21 39 gfaen
&1 wan fafdy Tecaqul srgeemi & fog fhar mar 21 dfthergaie TN §RT 39 T o 1,313
T T TETe R T, R 61 STANTRATRN 7 Uedal WU ST foldT| 10Be /26A1 ATUA &g SMATH
T BT HHIEF T 10000 U7 (FT) 6 Taee AT TARIATSAT H 5T ST 81 316 T, DD
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T & TR SIS Tl &1 14¢ 3G Drdde TaeNe? AT TagHICR, S 319 10Be Td 26A|
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From the Director’s Desk

The Inter-University Accelerator Centre (IUAC) has made significant advancements in its ongo-
ing development projects, including High-Performance Computing (HPC), Magnetic Resonance
Imaging (MRI), and High Current Injector (HCI) initiatives. The principal 15 UD Pelletron
accelerator has demonstrated reliable performance, delivering a total of 429 shifts of beamtime
to 55 users across 37 different universities, colleges, and institutes from April 2024 to March
2025. During this period, ion beams of various isotopes, including “Li, 1B, 'B, 12C, N, 160,
19F 28Gj 30Gj, 328, 35C1, 48Ti, 56Fe, 58Ni, 63Cu, "Br, '97Ag, 27T and 7 Au, were provided for
diverse experimental applications. The maximum terminal potential for the delivered beams was
recorded at 13.03 MV, while the peak terminal potential achieved during conditioning without
operational beam was approximately 13.06 MV.

In alignment with the initiatives for Atmanirbhar Bharat and Make in India, IUAC has enhanced
its computing infrastructure with the installation of a 3 PF supercomputing facility under the Na-
tional Supercomputing Mission (NSM-TAC), designated as “Virtual IUC for Supercomputing”,
with technical support from the CDAC team. This supercomputing system, comprising 70% CPU
and 30% GPU resources, utilizes Indian PARAM Rudra servers. The facility has been operational
since March 2024, facilitating the testing of various scientific computational programs required
by users. During this timeframe, the Supercomputing Cluster (SCC) team successfully installed
and benchmarked programs to optimize performance. The facility was formally dedicated to the
nation by the Honorable Prime Minister, Shri Narendra Modi, on September 26, 2024. Users
from multiple universities and institutes commenced utilizing the facility for their computational
applications. Approximately 133416 jobs were completed, utilizing 1246131 nodes with a total
of 8,749 days spent on job execution. A total of 306 users from different regions of India have
accessed this supercomputing cluster for research in Nuclear Physics, Material Science, Atomic
and Molecular Physics, Biology, and Artificial Intelligence, among others. Of these, around 131
internal users comprise [UAC personnel. An HPC access policy for the IUAC computing facility
is currently under development by a committee of computational experts from various fields. To
enhance user proficiency, a school focused on “In-Silico Quantum Modelling Studies” was con-
ducted in October 2024. This five-day program integrated lectures and practical sessions utilizing
the Rudra cluster. Additionally, a two-day User Workshop on “High-Performance Computing”
took place on May 15-16, 2025, at IUAC.

The MeitY-funded MRI project, aimed at developing a whole-body MRI magnet system, has
achieved considerable progress. The magnet system was successfully energized to a strength of
1.5 T and stabilized at that level using an indigenously developed Magnet Ramping Unit (MRU).
The power supply for the magnet was disconnected following stabilization at 1.5 T. Extensive
magnetic and electrical measurements were conducted during the ramping process and while
operating in persistent mode. Numerous cryogenic tests, including performance evaluations for
recondensation, were performed on the MRI cryostat. After testing in persistent mode, the
magnet was transitioned to driven mode and subsequently ramped down to zero field using the
domestic magnet ramping unit. Final tests for the MRI system are currently being planned
before its commissioning at SAMEER.

The High Current Injector (HCI) at IUAC is preparing for its acceleration test through the LINAC
booster. The initial user experiment took place in January 2025, utilizing a 36 MeV 2°Ne?* beam
at 40 nA to irradiate porous silicon samples at fluences ranging from 10'* to 10! ions/cm?. This
experiment confirmed the HCI’s ability to produce stable, high-charge, high-current beams.

Work on the Free Electron Laser facility, known as the Delhi Light Source (DLS), is advancing
with the installation of an advanced fiber-laser system that has a pulse width in the range of
several hundred femtoseconds, developed in collaboration with KEK Japan. Ultrashort electron
beam bunches with energies between 1 and 6.5 MeV are now routinely produced using the copper
photocathode of the normal-conducting RF Gun. These beams will be injected into an undulator
composed of arrays of permanent magnets to generate electromagnetic radiation between 0.18 to
3.0 THz.



Following the successful completion of combined Pelletron and LINAC operations last year, which
resulted in the completion of several long-pending nuclear physics experiments, major mainte-
nance of LINAC modules was undertaken to enhance the performance of three resonators from
the second module through additional surface treatment. The fabrication of spare QWRs and
Slow Tuners for the superconducting LINAC commenced at the IUAC workshop in late May
2024 after transferring all necessary components, tooling, and fixtures from an external vendor
site. Within six months, the fabrication of all six resonators was finalized, and they underwent
successful pressure leak testing. A collaboration ongoing with VECC, Kolkata aims to fabricate
5-Cell 650 MHz 8 = 0.61 elliptical cavities for Fermilab under the Indian Institution and Fermilab
Collaboration (ITFC), with TUAC contributing technical expertise and SRF infrastructure.

The materials science facilities were utilized by users from various universities and institutions
across India, as well as in numerous programs of national significance from organizations such as
ISRO and IGCAR. After a maintenance period in the preceding academic year, the Low Energy
Ton Beam Facility became operational with an existing high-voltage power supply. Beam tests
were conducted at up to 200 kV with this power supply in preparation for user beam schedul-
ing beginning in May 2024. The negative ion implanter facility (NIBF) functioned effectively,
delivering ion beams (1'B, 12C, 160, 27Al, 31P, 6Fe, 58Ni, 59Co, %3Cu, °"Ag and ®7Au) in
the 40-200 keV range for approximately 45 shifts of ion implantation experiments. The offline
materials characterization and synthesis facilities saw significant utilization from a large number
of users. Synthesis (e-beam, RF sputtering) and characterization facilities, including FE-SEM,
AFM, UV-Vis, FTIR, and transport facilities, were employed for nearly 1300 samples from users.

The nuclear physics facilities were extensively utilized for user experiments. Seven experiments
were conducted at the HIRA facility, focusing on fusion, quasielastic, or transfer measurements
in intermediate mass systems. The newly installed multi-anode deep ionization chamber proved
valuable in extending fusion measurements to deep sub-barrier energies and accurately identify-
ing multi-nucleon transfer channels. Five experiments were performed using the INGA facility,
involving the servicing of Clover detectors and FET replacement for a Clover detector. Fur-
thermore, five nuclear physics experiments were conducted using the General Purpose Scattering
Chamber (GPSC) and the National Array of Neutron Detectors (NAND) facilities. A cylindrical
scattering chamber, measuring 45 cm in height and 60 cm in diameter, has been developed at
the IUAC workshop for astrophysics research using high-intensity beams from the HCI facility.
In total, there were approximately 31 publications resulting from nuclear physics facilities this
year.

An Accelerator Mass Spectrometry facility for the measurement of 14C, 1°Be and 26Al, utilizing
a 500 kV Pelletron accelerator (XCAMS), has been operational since March 2015. This facility
has been extensively utilized for a variety of significant experiments. The graphitization labora-
tory has processed approximately 1,313 samples, with the graphitization conducted by 61 users.
Samples for 1Be/26 Al measurements are processed in a clean chemistry laboratory categorized
as 10000-class. To date, 92 samples have been processed for cosmic ray nucleon (CRN) measure-
ments using Accelerator Mass Spectrometry, involving four users from diverse universities and
institutions. The compact *C Accelerator Mass Spectrometer, enhanced for the measurement
of 1°Be and 26Al (XCAMS), has routinely measured a total of 1,542 samples. Additionally, the
High-Resolution Secondary Ton Mass Spectrometer (HR-SIMS) has been regularly employed for
U-Pb and oxygen isotope studies in zircon, depth profiling studies in multi-layered materials, and
investigations of Al-Mg isotope systematics in calcium-aluminum-rich inclusions (CAIs) found in
meteorites. Last year, a total of 1,293 measurements were completed on samples from nine users
across eight universities and institutions. The radiation biology facility has been utilized for two
beamtimes focused on studies involving a lung cancer cell line, as well as a facility test employing
50 MeV lithium ions to assess dose uniformity over a circular irradiation area with a diameter of
4 cm. Furthermore, the establishment of an on-site facility for phenotypic screening of gamma-
and lithium-ion irradiated Pusa Soybean 21 has been initiated, accompanied by significant ren-
ovations to the laboratory.



This year has been marked by our dedication to organizing workshops, schools, and conferences
on specialized topics, ensuring users stay engaged with cutting-edge experiments and facilities.
Over 22 events were successfully held, and with many milestones achieved, we look forward with
enthusiasm to embracing new challenges in the years ahead.

Quinas O

AvINASH CHANDRA PANDEY

Director, IUAC



Editors’ Remarks

It has been an enjoyable task to collate the information provided by our colleagues from the different
laboratories of IUAC and our esteemed users about the academic activities carried out between April
2024 and March 2025. We thank all the contributors whose hard work has made this report possible.
We would especially like to acknowledge the efforts of Ritu Rani, Praveen Chakrawarti, Rishabh
Prajapati, Alankar Singh, Gonika, Yashraj and Dr. Rishabh Kumar in bringing out this report in time.
Mrs. Sheetal is acknowledged for her assistance in preparing the Hindi sections of this report. Despite
our best efforts, a few errors may still exist, which we are hopeful will be forgiven by our generous

readers. We solicit your comments to improve the next edition of this report.

Board of Editors
IUAC, New Delhi
June 2025
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