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From the Director’s Desk

I am pleased to inform you that we have made significant progress in several ongoing development
projects (MRI, HCI, FEL, etc.) due to our sustained efforts. A major milestone was achieved
with the successful completion of the longest linac run, resulting in a substantial reduction in
waiting time for nuclear physics students. Additionally, our initiative last year prioritizing senior
scholars in their final years of Ph.D. has ensured the completion of many long-pending Ph.D.
research projects, effectively reducing the backlog of beamtimes.

The 15UD Pelletron accelerator has been performing well, delivering 546 shifts of beam to ap-
proximately 46 users from various universities and institutes from May 2023 to March 2024. The
maximum terminal potential at which the beams were delivered was 13.39 MV (14.2 MV during
conditioning without the beam). The combined operation of the Pelletron and linac has helped
to achieve the completion of many nuclear physics experiments pending for a long time.

TUAC has been actively working towards promoting self-reliant India (Atmanirbhar Bharat) and
the Make in India initiative. TUAC has successfully installed a 3 PF supercomputing facility,
called “Virtual IUC for Supercomputing”, under the National Supercomputing Mission (NSM-
TAC), with a completed data center. The facility houses indigenously developed Rudra servers
in 12 special direct contact liquid cooling (DCLC) racks, along with installed cooling equipment
for the High-Performance Computing Cluster (HPCC).

The compact pre-bunched Free Electron Laser (FEL) facility, known as the Delhi Light Source
(DLS), has completed its initial commissioning and the electron beam is being used for experi-
ments in Materials Science, Biology and Atomic Physics. Additionally, IUAC has collaborated
with KEK Japan to develop and install a fiber-based laser system for this facility, with the goal
of producing coherent THz radiation.

Significant progress has been made in the MRI project, with the successful installation of the
magnet and the 4K zero-boil-off (ZBO) cryostat in the MRI laboratory at TUAC. This was
achieved after successful manufacturing and integration at the factory site of M/S Inox India.
Furthermore, the indigenously developed data acquisition system and associated control elec-
tronics have been installed and integrated with the MRI magnet. Standard safety measures have
been implemented and optimum performance of the superconducting EIS coil has been achieved.
The magnet has successfully met most of its design objectives. The TUAC is in the process of
refining crucial enabling technologies to facilitate its seamless transition to the industry, thereby
enabling the scaling up of industrial production in the country.

This year, a positive development has been the establishment of the “Joint University-ITUAC
Ion Beam Centre (IBC)” concept. Under this initiative, IUAC will be responsible for providing
maintenance and support related to the development of other ion beam facilities. A significant
milestone in this direction was TUAC’s support to GGV Bilaspur for maintenance and radiation
safety issues, which allowed the facility to be re-operationalized. The first stakeholder interface
meeting, which included potential users of IBC facilities, was also held to promote collective
responsibility and judicious resource sharing.

The linac operation has prioritized nuclear physics experiments. This year, eight students have
completed their Ph.D. experiments using the GPSC and the NAND facilities, focusing on heavy
ion-induced reactions. The Indian National Gamma Array (INGA) setup at ITUAC was utilized
for experiments to study both nuclear structure and heavy ion nuclear reaction dynamics. The
Heavy Ion Reaction Analyzer (HIRA) and the HYbrid Recoil mass Analyzer (HYRA) were used in
three and six thesis experiments, respectively, to investigate sub- and near-barrier fusion, multi-
nucleon transfer and quasi-elastic backscattering processes. Additionally, a new experimental
facility for nuclear physics in Beam Hall I, using low-energy ion beams from the upcoming HCI
accelerator facility, is also being planned.

The materials science facilities were utilized by users from universities and institutions all over
India, as well as in many national programs of importance by organizations such as ISRO and
IGCAR. This year saw a total of 28 user experiments spread over 109 shifts, including 25 runs
(83 shifts) associated with students’ Ph.D. programmes. The swift heavy ion (SHI) irradiation
experiments mostly used facilities in materials science beamlines in Beam Hall I, where 24 user



experiments were conducted over 85 shifts. Additionally, there was a special 9-shift run in the
GPSC from ISRO, as well as three high-temperature irradiations at ~ 1000K utilizing a total of
15 shifts in Beam Hall IT. This year, there were many interesting results in various research areas
including nanocomposites, track formation, DFT calculations, velocity and synergetic effects and
band gap tuning, resulting in more than 70 publications in reputed journals such as ACS Omega,
Applied Surface Science, Applied Physics A, Journal of Physics D, Physica B and Journal of
Alloys and Compounds, among others. The negative ion beam facility was used for experiments
with 30 -200 keV ion beams for ion implantation and irradiation experiments. Seventeen users
from different colleges, universities and institutes availed the beam time and 585 samples were
implanted. A major maintenance work involving cleaning the ion source and GP tubes was
undertaken in the Low Energy Ion Beam Facility.

The Accelerator Mass Spectrometry and (AMS) geochronology facilities have been extensively
used for important experiments, including radiocarbon dating, landscape evolutionary history,
foraminiferal response, paleoenvironmental changes, paleoclimatic reconstruction and glacial fluc-
tuations. The XCAMS facility was utilized for measurements of 811 samples from 61 users using
14C, 1°Be and 26Al. Additionally, the Large Forward Geometry HR-SIMS, Femtosecond Laser
Ablated HR-ICP-MS, Q-ICPMS, FE-SEM and WD-XRF were extensively used by researchers.

The radiation biology facility was used for two runs of irradiation with an 85 MeV carbon ion
beam to investigate signaling pathways of activation and secretion of matrix metalloproteinases
from lung carcinoma cells after exposure to the carbon ion beam. Furthermore, a real-time PCR
facility was added to the radiation biology laboratory. A novel experimental configuration has
been implemented in the 105° atomic and molecular physics line in the LEIBF facility.

It’s great to see the efforts placed into organizing workshops, schools and conferences to keep
everyone informed about the latest experiments and facilities in their respective fields. These
programs bring participants together to hone their skills and refine their work as they prepare
for its eventual dissemination, aiming to accelerate the spread of innovative ideas and knowledge
into the academic or public realm. The following events were held throughout the year:

e Workshop on Indian National Gamma Array (Apr. 17 - 19, 2023)

e TUAC-SRR workshop on Recent Advances in Biological Effects of Ionizing Rad-iation and
Its Implications in Health and Medicine (Apr. 27 - 29, 2023)

o Teacher training program on Computer-interfaced Science Experiments Using Exp-EYES (May
08 - 13, 2023)

e One-day workshop on Quantum Information, Communication and Computing (May 24, 2023)

e School on Scientific Computing, Artificial Intelligence and Machine Learning (Jul. 24 —
27, 2023)

e Workshop on HIRA / HYRA: Recent Experiments and Future Plans (Aug. 24 - 25, 2023)
e Workshop on Atomic and Molecular Physics (Sep. 14 - 15, 2023)

o IUAC school on Nuclear Reactions (Sep. 21 - 27, 2023)

o Workshop on Geochronology (Oct. 03 - 04, 2023)

e School on Nuclear Models for Structure Studies (Oct. 17 - 20, 2023)

e School on Various Types of Plasma and Their Applications (Oct. 25 - 26, 2023)

o International school on Characterization Techniques (Oct. 28 - 31, 2023)

o Tth international conference on Nanostructuring with Ion Beams (Nov. 02 - 04, 2023)

e One-day workshop on Experiments Using the Electron Beam Facility of IUAC (Dec. 27, 2023)
o School on Data Acquisition Systems and RO0T-based Analysis (Mar. 13 - 15, 2024)

e National Workshop on Geochronology (Mar. 18 - 19, 2024)

e Centenary year celebrations of Prof. B. L. Saraf and Prof. H. S. Hans and a workshop on
Innovative Experiments in Physics (Jul. 13 - 14, 2023)

In addition, IUAC organized acquaintance programmes at Andhra University, Cochin Univer-
sity of Science and Technology, H.P.T Arts and R.Y.K Science College (Nashik) and Central



University of Tamilnadu. ITUAC actively participated in the India International Science Festi-
val held from January 27 -30, 2024. Furthermore, researchers’ work was not only published in
high-impact journals but also presented and recognized in various national and international
conferences, resulting in several awards for the scholars.

This year, a number of ongoing projects were successfully completed. We eagerly anticipate
addressing similar challenges in the coming years.

Quinas 822

AVINASH CHANDRA PANDEY

Director, IUAC



Editors’ Remarks

It has been an enjoyable task to collate the information provided by our colleagues belonging to
the different laboratories of IUAC and our esteemed users about the academic activities carried out
between April 2023 and March 2024. We thank all the contributors whose hard work has made this
report possible. We would especially like to acknowledge the efforts of Ritu Rani, Gonika, Yashraj,
Chandra Kumar and Alankar Singh 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 2024
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