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Chairman, Atomic Energy Commission

&. . N
K. N. Vyas

Government of India Secretary, Department of Atomic Energy

MESSAGE

| am happy to learn that the indigenously built ADITYA tokamak at
the Institute for Plasma Research (IPR), Gandhinagar, has completed 30
years of operation. While fusion energy is an important component of our
long-term energy security, the development of Societal applications of
plasmas in the near term is of equal significance. IPR has been playing a
major role in both areas. | congratulate all the past and present scientists
of IPR for reaching this milestone. | am sure that the Symposium will ignite
the minds of researchers as well as students, fostering growth in these

critical areas in our country. | extend my best wishes to the organizers and

oty

(K. N. Vyas)

participants for success of the Symposium.

g,
S ey g, s e T A, 57 - 400 001, 9 o Anushakti Bhavan, Chhatrapati Shivaj Maharaj Marg, Mumbai - 400 001, India
AN \ Z091/Phone:+(91) (22) 2202 2543 o $3W/Fax: +(91) (22) 2204 8476 / 2284 3888
#-%@/E-mail: chairman@dae.gov.in
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Dr. Ajit Kumar Mohanty e Member, Atomic Energy Commission

MESSAGE

I am happy to learn that the ADITYA tokamak at the Institute for Plasma Research (IPR),
Gandhinagar, has completed 30 years of operation. IPR has been playing a key role in
Fusion as well as Societal applications of plasma science & technology. | am sure that
the tokamak programme at IPR will continue to demonstrate the deployment of

indigenously-developed technologies as well as new results in the field.

| extend my best wishes to the organizers and participants for success of the

Symposium.

Aj 7%—- Kuwan mshy, /‘\{

(Dr. Ajit Kumar Mohanty)

T STIY] SEAA &7, 219, - 400 085, WA o Bhabha Atomic Research Centre, Trombay, Mumbai 400 085, India
Z7eri/Phone:+(91) (22) 2550 5300, 2551 1910 o a&i/Fax: +(91) (22) 2559 2107, 2550 5151
$-57/E-mail: ajitkm@barc.gov.in / director@barc.gov.in
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Initial Civil Erection and Building infrastructure Activities in 1986
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ADITYA & APPS Power Sta
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ADITYA Tokamak Data Acquisition and Control System
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Removal of Central Solenoid (TR1) Coil (1997)
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Important Results from ADITYA Tokamak

HIGHLY SUCCESSFUL
OPERATION
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“BURSTY” nature of plasma
transport in Tokamaks has been
shown for the first time to the
world in ADITYA

Confirmed Worldwide Later

(Physical Review Letters, Volume 69,
Number 9. 1992)
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Nuclear Fusion 57 (2017) 102008

MHD generated disruptions in Aditya are
successfully mitigated with sheared
rotation induced by biased electrode
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ADITYA Upgrade Tokamak

The Aim:
v' A small/mid-size tokamak with Divertor Configuration
(single & double null)

v To carry out experiments relevant for large size
Machines (runaways, disruption etc.)

v Easier access and Smaller duty cycle

Divertor coil locations identified using plasma g :
equilibrium reconstruction code IPREQ

ADITYA Upgrade Parameters: 0:8] Separatrix

4
_ o"" Dl‘lsou//
7

-

Vacuum T
rVessel

0.5 1 1.5
R(m)

o
ADITYA-U operation started - Dec.16

Important Results from ADITYA Upgrade Tokamak

High Current, Long duration discharges in ADITYA Upgrade
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Nuclear Fusion 59 (2019) 112006
Electromagnetic Pellet Injector (Li2TiO3) e : S
Experiment in ADITYA-U = //_.———L::::::;:::::}\_
First time an electromagnetic pellet  |5% M : '
injector used to fire the pellets into the . it : : : fﬁ
tokomak g%*
Significant development towards ITER |_ =~
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Societal Application of Plasma Technology

Untreated
Angora Fibre

Input Material: Angora Web

> - . 1 Width:im
Plasma Treated "} Speed:4.5 m/min

Angora Fibre [ - — ; Gas Ambient Air

Plasma Pyrolysis System

Plasma treated Wheat seeds

Plasma for Agriculture Applications
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S. Aich*, R. Kumar, T. M. Macwan, D. Kumavat, S. Jha, R. L. Tanna, Sathyanarayana K., J. Ghosh, K. A. Jadeja, K. Patel, Sharvil
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Iron Impurity Behaviour Study in the ADITYA Tokamak
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ADITYA Team and ADITYA-U Team

Investigation of atomic and molecular processes in ADITYA and ADITYA-U tokamak plasmas
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hvani, Pramila Gautam, K. A. Jadeja, K. M. Patel, N C Patel, V Panchal, Umesh Nagora P. K. Atrey, S. K. Jha, D. Raju and ADITYA-
U Team
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K. A. Jadeja, S. B. Bhatt, K. M. Patel, J. Ghosh, V. R. Prajapati, Kulav Rathod, K. S. Acharya, Kiran Patel, B. G. Arambhadiya, R.
L. Tanna, M. B. Kalal, D.S. Varia, D.H. Sadhrakiya, P. K. Chattopadhyay, Y. C. Saxena, A.Das, D. Bora

Control System Development for LIGO outgassing setup
S.Sunil, Faiz Mohammed Masi, Sabbir Ahmed, Gaurav Kumar Singh and Subroto Mukherji

Water Cooling System of ADITYA Tokamak
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D.H. Sadharakiya, R.L. Tanna, J. Ghosh, B.R. Doshi, P.K. Chattopadhyay, Sharvil Patel, Vaibhav Ranjan, Rohit Kumar, Harshita
Raj, K. Sathyanarayana, M.B. Kalal, D.S. Varia, Ram Krushna Panchal, Kulav Rathod, S.B. Bhatt, A.Vardharajulu, Y. C. Saxena,
and Shell-N-Tube Team

Study of Argon Line Emissions in ADITYA-U Tokamak using Spectroscopic Diagnostic
K. Shahl, M. B. Chowdhuriz, G. Shuklal, R. Manchandaz, K. A. Jadejaz, N. Yadavag, N. Ramaiyal, K. M. Patelz, R. L. Tannaz, K. B. K.
Mayyal, J. Ghosh? and ADITYA-U? team

Real-time Horizontal Plasma Position Control in ADITYA -U
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Spectroscopic Diagnostic for Magnetic Field in Tokamak Plasma
Subir Biswas

Study of ADITYA-U Tokamak Plasma using Fast Imaging Camera
Devilal Kumawatli, Kumudni Tahiliani, Sameer Kumar, Gopalakrishna M V, Santosh Pandya, S.K Pathak and ADITYA-U Team

Design And Development of Different Analog And Digital Electronic Circuits For ADITYA Tokamak
Minsha Shah*, Praveenlal E.V., Hitesh Mandaliya, Vismay Raulji, C ] Hansalia, Rachana Rajpal and Electronics Group, R L Tanna,
J Ghosh and Aditya team

Homodyne and Heterodyne Microwave Interferometer Systems for ADITYA Tokamak
Umesh Nagora, S.K.Pathak, P.K.Atrey and Aditya Team

Non-linear Time Series Analysis of ADITYA-U Plasma discharges
Balamurali Krishna, Mayya Kolake, Sharvil Patel, Tanmay Macwan, M.B. Choudhury, R. Manchanda, J. Ghosh, and Sameer Ku-
mar

Investigations of Plasma Disruption Prediction in Tokamak using Machine Learning Tools
Yogesh Meghrajani, Himanshu Mazumdar, Indranil Bandyopadhyay, Satvik patel, Jignasa Patel and Aditya Team

X-Ray Diagnostics Systems in ADITYA/ADITYA-U Tokomak
Jayesh Raval, S. Purohit, M. K. Gupta, Y.S. Joisa, Praveena kumari, Minsha Shah,Vishmay Raulji, Imran Mansuri, Manisha
Bhandarkar, K. A. Jadeja, K. M. Patel, V.K.Panchal, R.L. Tanna, J. Ghose, R. Rajpal, K.Mahajan, Aditya Team

Self inductance of finite straight wire using Biot-Savart's law
Ashvin Mali

Self-Inductance of Circular Loop using Biot-Savart's Law
Deenganesh Mali

Design of Interlock Systems For Real Time Control Of Plasma Events And Experiments In Aditya Tokamak
Praveenlal Edappalli, Minsha Shah, Rachana Rajpal, K.A. Jadeja, Rohit Kumar, Suman Aich, Tanmay Macwan, K.M. Patel, R. L.
Tanna, J. Ghosh and Aditya Team

Limiter and Divertor of ADITYA-U tokamak
K. M. Patel, K. A. Jadeja, J. Ghosh, R. L. Tanna, S. B. Bhatt, Deepti Sharma, R. Shrinivasan, Y. C. Saxena, Rohit Kumar, Suman Aich,
Tanmay Macwan, Kaushlender Singh, Suman Dolui and ADITYA-U Team

Forecasting of Disruption in ADITYA-U Tokamak
Suman Dolui, Kaushlender Singh, Tanmay Macwan, Harshita Raj, Suman Aich, Rohit Kumar, K A Jadeja, K M Patel, V K Panchal,
D. Raju, Jayesh Raval, S.K. Jha, R L Tanna, J. Ghosh and ADITYA-U Team

Recent advances and Upgradation of ICRH System on ADITYA-U
Kishore Mishra, Atul Varia, H. M. Jadhav, Sunil Kumar, and ICRH Team ",

Mechanical Design of a Pressurized Variable Pre-matching Stub for ICRH System on ADITYA-U
Atul Varia, Kishore Mishra, Sunil Kumar, and ICRH Team”
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1 | JOSEPH, BIJU K./Electrostatic Turbulence in Toroidal Plasma (2001)

2 | RAJU, D./Study of Plasma Equilibrium and MHD Instability In ADITYA Tokamak (2002)
PANDYA, HITESH KUMAR/Studies on Electron Cyclotron Emission from Fusion Plasma
(2008)

4 | DEEPAK SANGWAN/Studies of Plasma Flows in Scrape-Off Layer Plasma of Aditya To-
kamak (2013)

5 | PRAVESH DHYANI/Biased Electrode Experiments in Aditya Tokamak (2014)

6 | BIBHU PRASAD SAHOO / 3D Simulations and Analysis of Plasma Transport in the
Scrape-Off Layer of Tokamak Aditya (2017)

7 | PRAVEEN KUMAR ATREY / Design and Development of Microwave Interferometer and
Reflectometer Systems for Plasma Diagnostics in Tokamak (2019)

8 | HARSITA, RAJ / Study of Generation and Transport of Runaway Electrons In Aditya And
Aditya-U Tokamak (Thesis submitted)

9 | AMRITA BHATTACHARYA / A novel approach towards solution of the radial impurity
transport equation in tokamak plasma with a semi—implicit numerical method and an
estimation of impurity transport in the Aditya tokamak (Thesis Submitted)

10 | TANMAY MECWAN/ Turbulence and Transport Study in ADITYA-U Tokamak (In Pro-
cess)

11 | GAURAV SHUKLA / Study of Plasma Rotation on ADITYA-U tokamak (In progress)

11 | KAJAL SHAH / Plasma Rotation and Impurity Transport Study in X-ray Crystal Spectros-
copy. (In Process)

12 | SAPNA MISHRA / The study of impurities transport in tokamak plasma using Spectro-
scopic diagnostic (In process)

13 | ABHA KANIK / Direct measurement of plasma potential and its fluctuations by Laser
Heated Emissive Probes in ADITYA tokamak (In process)

14 | KUMARPALSINH JADEJA / Synthesis and Studies on Some Surface Conditioning Materi-
als and Techniques for Tokamak and Laboratory Vacuum Systems (In process)

15 | SHARVIL PATEL / Study of impurity transport in the ADITYA-U tokamak (In process)

16 | SUMAN DOLUI / Forecasting of Disruptions in ADITYA-U Tokamak (In Process)

17 | KAUSHLENDER SINGH / Effect of Super Sonic Molecular Beam Injection in ADITYA-U
Tokamak (In process)

18 | VARSHA SIJU / Study of electron dynamics in tokamak plasma through EC emission us-
ing Radiometer (In Process)

19 | UMESH NAGORA / Study of transport and turbulence in tokamak plasma using micro-
wave Interferometer system (In Process)

20 | KIRAN PATEL / FPGA based Signal Processing Techniques for Interferometer System (In
Process)

21 | JANMEJAY BUCH / Experimental and theoretical/computational studies in density and
temperature fluctuations of Edge/SOL region of tokamaks (In Process)
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H. Raj, R. Manchanda, U. Nagora, R.L. Tanna, K. Jadeja, K.M. Patel, K.B.K. Mayya, P.K. Atrey, J. Ghosh and Aditya-U
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Industry support for ADITYA

Subsystems/ Components

Fabrication By

UHYV Vacuum Vessel

M/S Larsen & Toubro, Mumbai

TF Coil Machining

M/S Lakshmi Vijay Brass & Iron Works, Ahmeda-
bad

TF Coil Insulation & Consolida-
tion; Poloidal coils

Coils & Insulation Division
M/S Bharat Heavy Electrical Limited, Bhopal

Supporting Structure

M/S Godrej Industries, Mumbai

Buckling Cylinder

M/S Dakle, Vapi

Water Cooling System

M/S Blue Star, Ahmedabad

132 kV Sub-station

M/S Asia Brown Boveri
M/S Siemens

Aditya Pulse Power System

M/S NGEF, Bangalore, in collaboration with
M/S AEG, Germany

Gas feed system etc.

Bus Bars M/S Hindustan Brown Boveri, Vadodara
Capacitor Banks In-house

TF DC power Supply M/S Electrotherm, Ahmedabad

ADACS In-house

PLC M/S Asia Brown Boveri

Pumping system, Vacuum Seals, | In-house

Pumping Ducts

Variety Engineers, Vadodara

Plasma Diagnostics

In-house

Assembly (Aditya Machine)

M/S Teknow Consultants & Engineers Pvt. Ltd.,
New Delhi under supervision of IPR

Dis-Assembly and Re-Assembly
(Aditya-U Machine)

Shell-N-Tube, Pune

UHYV Vacuum Vessel (Aditya-U)

M/S Godrej Industries, Mumbai

CTC conductors for Diverter Coils

M/S Shree Cables and Conductors Pvt. Ltd., Bhopal

Conceptual Design: In-house

Engineering design and fabrication supervision with M/S Tata Consultant Engineers,

Mumbai as consultants.

Special advices from Scientist and Engineers from BARC, Mumbai, VSSC, Trivan-
drum and SAC, Ahmedabad during the design and fabrication.
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Welcomes all Delegates

We are specialized in helping Libraries and Organisations of all
types to obtain and manage Books, Journals including e-Journals &
e-Books and other Offline and Online Products & International
Standards.

We represent more than 100 foreign and Indian publishers like
John Wiley, Taylor & Francis, Elsevier, Springer, McGraw-Hill,
Macmillan, Sage, OUP, CUP, Pearson, IMF, Tata McGraw-Hill,
Pearson Education, PHI Learning, Cengage Learning, ASME, ASTM,
ASM, NTIS, SAE, DIN, IEC, API, NACE etc.

We also represent eResources from Elsevier, Springer, ProQuest,
I.LH.S., KeyToMetals, Wolters Kluwer, BMJ, OUP, Nature, Wiley,
Sage, Pearson ThinkTank, TMH Express Library, IMF, Cengage Gale
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publications.
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Electronic Resources Email ID — ageorge@alliedpublishers.com
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Products

(1) 4K CCR (5) Gas Cooling Systems (8) Cryogenic Storage Tanks

(2) 10K CCR (6) Ultra High Vacuum Systems (9) Cryogenic Transport Tanks

(3) Portable Helium Liquefier (7) Cryogen Free Superconducting (10)LH2 ,LOX, LN2

(4) Portable Nitrogen Liquefier Systems Transfer Line for SPACE APPLICATIONS
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Helium Liquefaction Plant
Compressor
Cold Head
CRYOCOOLERS : COMPRESSORS :
(1) SRDK Series Cryocoolers (1) Selection to fit to world voltages
(2) SRP Pules Tube {2) Selection from water-cooled & air-cooled
(3) GM - JT Series (3) Selection of air-cooled compressor between indoor-use & outdoor-use

Multiple SIVL installed at IPR- for
TOKAMAK in 2012

Regd. Office : Contact : Mr. Amrish Patel (M) : +91 98241 08734
A-36, Ghanshyam Nagar Society-2, Tele. : +91 265 2662236 / 2662288 E-mail : amrish-iwi@cryogas-equipment.com
GIDC Road, Manjalpur, Fax : +91 265 2662047

Vadodara - 380 011. Gujarat, INDIA. Suyog Patwardhan (M) : +91 99711 44535

E-mail : scientific@cryogas-equipment.com

Website : www.cryogasindia.com / www.shicryogenics.com



Magnewin

Capacitors & Power Quality Solution

Enhance

your Power Quality with
Precision & Wide range of
Magnewin Capacitors

Product Range :
® APFC Panels

@ Low Voltage Shunt Capacitors

o Medium & High Voltage Shunt Capacitors

o Medium Frequency Water Cooled Capacitors

® Medium & High Voltage Surge Capacitors

@ Energy Storage & Pulse Discharge Capacitors

e Capacitor Voltage Divider

@ Harmonic Filters

Engineering Services : All Capacitors comply to latest international standards.
e Harmonics Measurement, Analysis and Mitigation. — —

o - -

e Turnkey Projects / Consultancy in Reactive Power
Compensation Engineering.
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Dist: Sangli, Maharashtra, India.

o Tel :+912332645641/2645041
o E-mail : marketing@magnewin.com

-
Magnewin Energy Pvt. Ltd. P “‘]ﬂ ‘ i 2
- K-2,M.1.D.C., Kupwad - 416 436, . Ii - —
Magnewin : - :

Since 1994

An ISO 9001:2015 Certified Company
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Z Optimized Solutions Limited

A leading test, measurement and automation company With an extensive experience of over 15 years and
multiple fortune 500 companies and multiple govt agencies as our clients.Our team of 80+ expert engineers
and a combined man year experience of over 200, we provide state of art solutions to our clients across
domains using flexible, modular, and scalable platforms, including I1OT.
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AUTOMATED MONITORING § PRODUCT
TESTING & ENGINEERING
AUTOMATION] SERVICES

OUR SALIENT SOLUTIONS

F £ ¥ High Power Microwave Test

5 S P Our Solution was an extensive application software that can perform
= multichannel test. scalable software 1o 2dd new instruments
functionzlity
L 7 Payload Control Test
Hutomated Testing for Pzyload Controller Circuit Board. Data
acquisition and Logging system

RF Up-Down Converter

Deselopmant of a custom module to help in controlling the
parameters of accelerafion at a particle accelerator

Detector Characterization
Design. Development. and Production of Front-end electronics &
Processing electronics

. L High Speed Serializer-Deserializer Module
SAT-NAV Slgnal MUHITUFIHE Customized module with High Spead Communication - Converting

Signal Konitoring and testing for Satellite Nevigation system, with serial data into the parallel data, data rate up to 5.4Gbps

around the clock monitoring
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B-505, The First, Vastrapur, Ahmedabad-
380015-INDIA
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With best compliments from

PLASMA & VACUUM TECHNOLOGIES
An ISO 9001:2015 Certified Company

Manufacturing :
Custom-built Plasma and Vacuum Components

Services :
Vacuum and Helium Leak testing, Fugitive Emission Testing,
Vacuum Brazing, Vacuum Drying, Vacuum Heat Treatment

NABL accredited Laboratory for
Calibration of Vacuum Gauges and Helium Standard Leaks

Plot No 17, Road 1-A, GIDC Kathwada,
Ahmedabad 382430, Gujarat, India

Phone : +91 79 29705319; +91 9825319092
Email : pvt@plasvac.com

www.plasvac.com

Representative for SAES Getters, Italy in India for Vacuum Pumps
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An Omni-channel app for Lifestyle &
Banking needs
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4 { ( (
#1 SBI Online
Largest Bank in India 423 Mn+ customer USD 550 Bn+ Is Indla's ‘r'nost and the
(Balance Sheet Size base business size World's 5" most visited
Branches) ‘ banking site
Y, J =, =7
S 'z a /
80%
transactions on 32.7 Min+ Internet 59,263 85.7 Mn+ Financial
Anytime! Digital banking users Pan-indla ATMs Inclusion accounts
channels
J J J J
4 4

24.5 Mn+ Fl accounts
opened during the year

J

52,340 + customer
Service Points under
Business
Correspondent model




ATOS ATOSCOPE
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Solar cell QE measurement, photobi)logical
safety, light/display characterisation &
spectroradiometers /

Back illuminated sCMOS camera: 95% QE
\-45% cooled: highest available sensitivityJ

4.2 megapixel /32 mm sensor

Customised cooling setups Cooled & Uncooled IR cameras
\_For temp < 4.2 K with nm level vibrations / . Portable and fixed cameras /
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Lasertechnik

Tunable Diode Lasers — Littrow & Littman
External & Vertical Cavity Surface Emitting
Tera Hertz & Quantum Cascade Lasers
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Precision Gas Mixers
Mix 2-6 gases with precise stoichiometric
ratios without usage of multiple MFCs

ATOS Instruments Marketing Services ATOSCOPE Instruments Pvt. Ltd.

www.atosindia.com atos@atosindia.com

VUV High Resolution Spectrometers /

Compact Pulsed Laser Sources
\ Femtosecond, Picosecond & Nanosecond /
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