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Aditya - U : Update

The ADITYA tokamak at IPR, which originally had a single poloidal ring limiter, had been ungraded to ADITYA-Upgrade
(ADITYA-U) tokamak with the objective of obtaining shaped plasma operation in an open divertor configuration. Aditya-U be-
came operational in 2016. . In ADITYA-U, three pairs of new Diverter coils are installed outside the vacuum vessel but inside
the ADITYA-U Toroidal coil assembly: one pair of main diverter coil, one pair of auxiliary diverter coil and one pair of outer
diverter coil. The electrical parameters of each of the main divertor coil are: resistance of ~ 3 mQ and inductance of ~ 200
MH. Recently, preliminary plasma shaping experiment has been successfully carried out for the first time in ADITYA-U by en-
ergizing the bottom divertor coil using a capacitor-bank power supply. High-voltage and high-current inductors are used in
series to the load to maximize the pulse duration. Prior to the experiment, power supply has been tested on dummy load
using different numbers of inductors, a current-limiting resistance and for different capacitor voltages giving rise to different
current pulse duration, magnitude of the current and the current rise time and then connected to the main divertor coil. The
load current and voltage are measured using a CT and high-voltage probe at the load end respectively. We have successful-
ly charged the bottom divertor coil up to lgy ~ 7 kA (42 kA turn). The effect of charging the divertor coils on actual plasma dis-
charges of ADITYA-U by using capacitor based pulse is shown in the figures below. The experiment was performed using

positive convertor APPS only (duration 80 — 100 ms).
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(Left) Aditya shot #33665 (Right) Simulation code IPR-EQ output for the same parameters

The typical ADITYA-U discharge (#33665) represents the effect of charging the bottom divertor coil on plasma discharge.
The current pulse in the divertor coils starts at t ~ 50 ms applied during plasma current flattop. The images obtained from
high resolution video camera clearly shows the formation of bottom strike point and matches quite well with the simulation

results obtained using IPR develop simulation code IPR-EQ.

(Left) Time evolution of the plasma discharge (Right) Preliminary Plasma shaping experiment using bottom divertor coil in
ADITYA-U.



Cryogenic Vacuum Barrier for Superconducting Feeder System of SST-1

The vacuum barrier (VB) is a joint made of dissimilar materials which separates the vacuum between the SST-1 machine
cryostat and current feeder system and provides the electrical isolation up to 5 kV DC voltage during quenching of Supercon-
ducting (SC) magnets. Vacuum barrier component assembled with cable in-conduit conductors (CICC) superconducting bus-
bar which carrying the electrical current up to 10 kA maximum and LHe fluid in 0-4 bar (a) pressure range. To cater to the
needs of SST-1 machine and as part of ongoing R & D activity, in-house development, fabrication and testing activities of VB
is being continued. The crucial technique of bonding of dissimilar material joints of glass fibre and stainless steel and filament
winding processes at cryogenic temperatures are specific features of VB. Different sizes of 1”and 2” VB have been fabricated
and tested in-house. The developed VB have also passed the acceptable vacuum and helium leak tightness of < 1x10® mbar
-I/s and electrical performance at 10 kV in each stages of stringent QA/QC. This indigenously developed VB could be used
as a replacement option of existing VB. It also mitigates the brittle failure aspects of existing alumina based ceramics VB and
significantly reduced the cost of imported VB. The batch wise and bigger dimension of 5” NB size fabrication and testing is
under progress for repeatability of acceptance and reliability of the product. (Rajiv Sharma, SST-1 Cryogenic division).
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(Left) Vacuum barrier used in SC feeder (Right) Components of the indigenously developed vacuum barrier
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Date

26-Aug,2020

9-Sept-2020

10-11 Sept 2020

16-Sept-2020

Kalpesh jani

. IPRORD Webinar

IPR Outreach Programmes

Institution Programme
Bhavan's Adarsha Vidyalaya, 2-Hour webinar on Plasma & its
Cochin, Kerala (Batch 1) Applications

1-day, 4 hour webinar Plasma &

General Participants its Applications

H&HB Kotak Institute of Sci- 2-day, 4 hour webinar Plasma &
ence, Rajkot its Applications

Bhavan's Adarsha Vidyalaya, 2-Hour webinar on Plasma & its
Cochin, Kerala (Batch 2) Applications
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N Pushty Shrimankar N Dhruvisha Kathiriya

Webinar sessions in progress

Participants
56 students of class 12 and 4 teach-
ers

31 Participants consisting of stu-
dents, teachers and public.

36 BSc Physics students and 1
teacher

61 students of class 12 and 6 teach-
ers
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Tree Plantation Drive by ITER-India

A tree plantation drive was organized by ITER-India staff members in the open space available adjacent to the ITER-India
office building on 25th of August, 2020 with the aim to keep the surrounding area clean and green. The program was also
carried out to create awareness among the staff members regarding the importance of ecology and the natural environment.

Shri Ujjwal Baruah, Project Director and the staff members of ITER-India participated in this drive, with an aim of reducing
the level of air pollution around office premises of ITER-India in the wake of COVID crisis. The idea behind the tree planta-
tion activity was also to enhance the landscaping around the campus as well as to propagate the message that planting trees
helps to maintain a clean environment, reduces pollution and improves the green ambience.

Images from the tree planting drive organized by ITER-India




Dr Sekhar Basu — . "
(20-Sept-1952 - 24-Sept-2020) !

Renowned Indian nuclear scientist Dr. Sekhar Basu passed away on 24th September, 2020 in Kolkata where he was under-
going treatment for COVID-19 and kidney ailments. He was 68 years old.

Dr. Basu served as the Director of the Bhabha Atomic Research Centre (BARC), following which he was Chairman of the
Atomic Energy Commission and Secretary, Department of Atomic Energy (DAE) from October 2015 to September, 2018.

A mechanical engineer, Dr. Basu is known for his contributions to the country’s atomic energy programme, for which he was
awarded the Padma Shri in 2014.

He played a major role in the development of the propulsion system for India’s first nuclear-powered submarine INS Arihant
as well in evolving strategies for safe radioactive disposal of waste in gas, liquid and solid forms containing various levels of
radioactivity. He was an avid supporter of mega science projects, and during his term as Chairman, had negotiated the
agreement for India’s participation in the LIGO project. He also served as the Chairman of the International Design Review
Committee for heat removal and cooling water systems for the ITER programme.

On behalf of staff members of IPR, FCIPT, ITER-India and CPP-IPR, we express our heartfelt condolences to his bereaved
family and pray that his soul rests in eternal peace.

-

meeting to"ﬁay homage to Dr. Sekhar Basu held at IPR on 25-Sept-2020

Co_}ndbtlenc&



Past Events @ IPR & Webinars Talks 10

+ Dr. Shashank Chaturvedi, Director, IPR, gave a plenary talk at the 2nd International Conference on Future Learning
Aspects of Mechanical Engineering (FLAME -2020) on 5th August, 2020 at Amity University, Noida.

¢+ Dr. A. K. Sanyasi, gave a talk on “Plasma and Electromagnetic Waves in Earth Magenosphere" at webinar organized by
Recent Advancement in Physics - 2020, Dept. of Physics, Shri Vaishnav Vishwa Vidyalaya, Indore, MP, on 07 August
2020

¢ Dr. Neelanjan Buzarbaruah, gave a Webinar talk on “Experimental studies on discharge plasma in cylindrical IEC fu-
sion device” at the 3rd National Conference on Recent Advances in Science and Technology 2020, on 17 August 2020
and received Best participant award.

¢ Dr. Sarveshwar Sharma, gave a Webinar talk on “Plasma: Key Tool for Energy Production and Industrial Applications"
at the Current Trends and Future Perspectives, organized by Kamla Nehru College of Women, Jai Narayan Vyas Univer-
sity, Jodhpur, Rajasthan, 24-25 August 2020

¢ Ms Ayushi Vashistha gave a Poster Presentation on “Lower hybrid and magneto-sonic excitations in laser plasma inter-
action” at a Webinar organized at Extreme Laser Infrastructure Summer School 2020, on 26 August 2020

¢ Dr. Arkaprava Bokshi, Institute for Plasma Research, Gandhinagar, gave a talk on “Status of tearing mode studies in
tokamaks" on 01st September 2020

¢ Ms. Garima Arora, Institute for Plasma Research, Gandhinagar, gave a talk on “Laboratory studies of stationary and
non-stationary structures in flowing complex plasmas" on 3rd September 2020

¢ Dr. Eshita Mal, Indian Institute of Technology Guwahati, Assam, gave a talk on “Characterization of Laser Induced Plas-
ma in Air using Time and Space Resolved LIBS" on 8th September 2020

¢ Dr. Nikita Makwana, Indian Institute of Technology Bombay, Mumbai, gave a talk on “Fast Solution of Time-Domain
Maxwell's Equations Using Large Time Steps" on 11th September 2020

¢ Dr. Mukesh Ranjan gave and webinar “Plasma Produced Nanopatterns for medical and Plasmonics Solar Cell Applica-
tion” in the 1-day workshop organized by Barkatullah University, Bhopal, on 8th September 2020.

¢ Dr. Debraj Mandal, Institute for Plasma Research, Gandhinagar, gave a talk on “Sticky islands in stochastic webs and
anomalous chaotic cross-field particle transport by ExB electron drift instability" on 16th September 2020

¢ Dr. Yogendra Kumar, Indian Institute of Technology, Indore, gave a talk on “Size and Shape Controlled CoFe204 Na-
nopatrticles for Developments of Permanent Magnet Applications" on 18th September 2020

¢ Dr. Prachi Venkat, BITS, Pilani, Jaipur, gave a talk on “Ultra-short laser pulse interaction with atomic clusters" on 21st
September 2020

¢ Dr. Ankita Gaur, Institute for Plasma Research, Gandhinagar, gave a talk on “Study of backward waves using DNG
metamaterial based coaxial waveguide" on 22 September 2020

Upcoming Events

¢ 8th PSSI-PLASMA Scholars Colloquium (PSC-2020), PSSI and KIIT University, Bhubaneswar, (online), 8-9 October
2020 https://event.kiit.ac.in/PSC-2020/

¢ 4th International Conference on Computing and Network Communications (CoCoNet'20), Vellore Institute of Technology,
Chennai, (Online Conference), 14-17 October 2020 http://coconet-conference.org/2020/

¢ 9th International Conference on Computing, Communication and Sensor Networks (Online Conference), 17-18 October
2020 http://actsoft.org/ccsn2020/index.html

+ 4th Asia Pacific e-conference on Plasma Physics (AAPPS-DPP2020), Division of Plasma Physics, Association of Asia-
Pacific Physical Societies (Online Conference), 26-31 October 2020 http://aappsdpp.org/DPP2020/index.html

Know Your Colleague

Ms. Praveena Kumari is an electronics engineer who joined IPR in July 2001 and is cur-
rently working as Scientific Officer — D in the Electronics & Instrumentation Division. She 'y
has contributed individually as well as a team member in the design of Signal-Conditioning
Electronics, testing, installation, commissioning, routine operation and maintenance of dif- |
ferent types of plasma diagnostics like EM, Bolometer, Soft X-Ray, PMT, ECE ,Microwave,
Langmuir -probe etc. for Aditya, SST1 and Aditya-Upgrade .

Her main expertise is in analog, digital and microcontroller based circuits. She has signifi-
cantly contributed to the development of electronics for soft x-ray and integrators in Aditya-
Upgrade and SST-1 and in team work for the development of indigenous DAQ installed in
Aditya-Upgrade. She actively participates in organizing the IPR science day. She was de-
puted to work at CEA Cadarache, France for three months to work on Long pulse integra-
tors installed in Tore Supra .
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