Issue 124

N

November 2023 H N A N N ~ ’ _
Newsletter of the Institute For P}zﬁsearch Gandhikagar, Gujar (India)

Azadl Ka
NEW INDIA@75S WzslNDlA Am”tMahotsav

&Y rgarsT IR 2023

TR I 39 a9 18 Rider 2023 T 04 3GCER 2023 TP gl THATST THRIE HT SN fopar T, fored faft=
UferNTaTE Td Uep fed) sarear 1 3t fobar | ) UgarsT SHRIE & SR ddbnidh /AR -t 3HTeRg avaH,
RT TG, fewuT, O3 oRae U4 3fdTe, 97 Ugan, fgal uia], fed dugex et e T ara/sRgid, WaRfed g
Hiaar ure ud fe=<l M o faaifiansti &1 smarsH foar 7 |

faie 22 RdeR 2023 HF SMEUISR F AR BT & “IHTSTAR UHIRME: FTSHIRST Ufshar 3R ITY g 9 fawg
R gl & U ARA BT rRiTeA foban 741, i dadl & =0 H GRAdbrard SURT I fid Riedn Wea, ddb-ibl
SABRI-SI - 9gd 81 TR U H YUTARITCH &7 4 39 favg IR FH1R1 STl Td YId1sh & Haal &l g foban| faHid 26
RydeR 2022 Y MR U & 3ifad SR BT Yarad it Tee W, e HIGR-TE 3 9gd gt aHhdr o
fobar | U=t & o, I 9, feet wiw, S o1 fafaferdt ox smemfa U=t ot <niret fasar |

faie 04 3/FCER 2023 I =<l TAATST YHUH TURIE SHTAIoId gofl, foriap Sfaiid 3=l YW & TaR Td TR 89
TSI 1 T3 31 9t ufcrnfirarstt & TR & HiHal 7 Icmgyde Ui ol

fedl TaaTeT TRIE & YHIUH YARIE & Foxie Hgied T JRH adad! gRI AFHIG g Tl off & W= &1 areH faar
T TS ST, gl JEoll, S URMET §RT S1. 3Hioid $HR HIGTI, 3STel, US9f Ud Ied, U & TG BT T faba
T 39 TARIE & daig fed! UiRiemr SR gR1 o fRdh aien & Iciivl HHaRal & exd Aeigd & H
S Y THI U UM 5 T | 38 URarq Fexie Heied, S, TR, i 3o Rig Td g uRmfAs Sifiar) gR
fe=t TRaareT @t faft ufafarsit & fasiarsit 1 ReeR faald fg Tl

RTSTHTNT HRAaa Bt fG=T & 456 UG B 8 au 2022-23 & T TRIM BT SR U TorumT =2fies - 2022 -
2023 TGN YT B! USH B s UG ISTHY Hraf-add § IP dieH &4 & forg Simdt srn IrasT, axnfae
STABRT — T B aY 2022-2023 P {o1T IISTHIST THAH feam |

(L)%ﬁm@mg%wmaﬁﬁwmmm:ﬂu%ﬁsﬁsﬁ%mw (R) fe~<! TaaTeT THUH ¥R
& 3R R FHeH Hal | IuRYd T Gard



PeosscesorsneraRasE

SESEAR

SR SFUNTTT ST Xies G §U GRS TRIGH (R) ISTUTNT HTATGTA B I B 5 TSTHTHT FHH T
P gu FHc BT ArasT

THT DI ST Hd gU 3113 UT.3R. WIH Y& & Sfaar



“‘

%ﬁm%%a@ﬁa%@aﬁ%%qwmw



&Y TEaTsT YHRIE 2023 4

&<t ufaafrarat &1 qeaie & & 37 Ruias! &1 dree it € - ot 7w Rig, 7. afed sa=ft, ST g 7w, 7. faga
a1 5t FRer Swrg, ot 33 19, Y PER s, ot gvie TmUs, f SERH T, o of g 819, ,
St G o, dict e defear, St Wi o, ot ag e, St siga I, off eg 38w, ot o= on=h, off e
et Tt =l it ity <@, ot uften, Siud Rien e, 4 490 $oR, §t gia e, f e swef
=R, 7. Team gq, ot g ide! vd o e @ |

fect uforifiar afafa & sreger ot ARSI Jwrd Ud 9w - off g3 I Wugd, ot TTeg I, s ot
fAfe SRl it srqe T, oft v=iid PR, o srig fawr, of Yo onh, et ufte, dach Rien s, ST fovd Wikt wd 4t
b il gRI fgdl TEarsT 31 Tt IR gare =0 ¥ SEifod & 15 |

e = ‘

R § Smaiford et ufaaifianefl &t $© grafeal ik e gd gu et e Weax



fe=i

2023

18 fRIdesR
2023

2023

19 fydeR
2023

20 RrdsR
2023

21 Rder
2023

2023

26 RIdsR
2023

27 RdsR
2023

27 RdsR
2023

4 3dgar
2023

4
2023

yferanfiarg

RERICARSINEE]

TR-ddh-ie! Mg

ART e

fewur vd U ok ud

aif gt

Q1B /At

AR LIS

REC SURRCE|
(URER T&w)

REC LRSS

WRfTd g Swfadn
e

RTSTHTYT JHTH

3R U
?ﬁﬂlﬁggﬁﬁag

&Y vmarsT AR 2023

REPR F YT Q' yTT
g LCRIREE] &g qrafer
fgdta 3t ued e St

qYH 3R STHTA CIFSKIEE
fgdta RS FHR UG TSI Td SMERRIR
oo STHT Aot Yrfa e
fgdta TfrHT e TSI YT
o3t RS AR JwIg IRIT 3R UrETe
et [CRIGRES HIHE RAR
qYH RAfgd sirard TSI Td HETRIT
fgdra 3 HHR ATt Il ued

g bR ¥ faorg qTar
fedta NEiCRE DI ST
qyH g I

fadta 3 FAR Tt

qa Ry AR

g quiie Hgdl Ud YehTRI IRAR

fedta fSOIRIGHR Td Td.T. e

GGIR) oI Y T He Rig

oo sftercht a=mTett =Mt - U, Iroita 2w
fedta sfterct gfaur e - oo, e frara
poides) T STt DI vl
fedta fAfe oRmh foxa wft

T P $AR forticT <ot
fgdia Heraid PHR R U

il PR 31T

fedia e Wea

qdtg fauer 9=t

i<t ST ArgeT, aRAe SERI-Td

AT ST

fe=dl TRaareT wfaaifaran-2023 & faciarsit ot &

T HTIT

T, g
TS ffrpIgt

H18 Tfaumtt Tt
TR gasif

HAY Y61 YA
FAYHIG 3ifdh gl
UG ]

BIg faHTR 8T
BIg Ufaurh T8l

fH=IR Pifd iy
SCIRIRIRRIRIH
THRA TSt
fp=IR ifd oy



Atmospheric Pressure Glow Discharge Plasma @ CPP-IPR

In the last few decades, considerable interest has been given to generation of large volume (diffuse) discharge at atmospher-
ic pressure. One of the ways for achieving this is by generating discharges with liquid electrodes, namely atmospheric pres-
sure glow discharge plasma (APGDP).

The liquid (e.g. water) electrode stabilizes the plasma by preventing localization of discharges and thereby arcing or spark-
ing. The set-up usually consists of a pin electrode kept a few millimeters above the surface of the water volume into which
the second electrode is immersed. Advantages of APGD plasma includes ability to operate with DC as well as AC power
sources and operation without gas supply. With DC power sources, the set up can be operated in liquid anode as well as
liquid cathode mode.

At CPP-IPR, APGD plasma is being explored for treatment of waste water from textile industries and nanoparticle synthesis.
Treatment of methylene blue, methyl red and methyl orange dyes by APGD plasma were conducted. Plasma interacting with
water produces numerous active species like OH, singlet oxygen (O), ozone (O3), hydrogen peroxide, etc. which react with
the dye molecules and decompose them.

It has been found that the degradation efficiency is comparable to other plasma devices operated in air. One interesting ob-
servation is that due to anodic dissolution, copper ions are emitted from copper anodes in liquid anode mode. These copper
ions undergo Fenton like reactions in which they react with hydrogen peroxide leading to the formation of OH radicals. This
further increases the degradation of dyes as OH radicals have higher oxidation potential than hydrogen peroxide. The anodic
dissolution of copper electrodes also leads to the formation of Copper hydroxides in distilled water, which when heated pro-
duce pure phase CuO nanoparticles.
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(L) Schematic diagram of APGD plasma set up (R) Photographs of APGD plasma operated in (a) liquid anode and (b) liquid
cathode mode.

Photographs of self-organized patterns (SOPs) formed on liquid surface when operated in liquid anode. Exposure times (L)
1/200 sec (M) 1/250 sec (R) 1/3200 sec



Outreach Activities of CPP-IPR

Date Institution Visitors

12-Oct-2023  Synod College, Shillong, Meghalaya 19 students of B.Sc. Physics and 4 teachers




Academic Visits to IPR

Date Institution Visitors

21-Sept-2023 Panchteerth Vidyalaya, Ahmedabad 123 students of 11th class (science)
23-Sept-2023 Parul Institute of Applied Sciences, Waghodiya, Vadodara 43 students of BSc., MSc (Physics, Math)
4-Oct-2023 Vishwakarma Govt. Engineering College, Ahmedabad 19 students of BTech (Electrical)
9-Oct-2023 Anand Niketan school, Sughad, Gandhinagar 67 students of classes 10-12 (Science)

10-Oct-2023  Air Force Family Welfare Association, Gandhinagar 26 students of classes 6-10
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Institute of Applied Sciences, WaghodAiya;Vadodar
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Students of Anand Niketan School, Sughad, Gandhinagar, during their visit to IPR




Visit of BRNS Team to IPR S

Shri M. K. Sapra, OS & Scientific Secretary, BRNS, along with a team of officers, visited IPR and FCIPT on 6 Sept 2023.
Shri Sapra delivered a talk on “Role & Functioning of BRNS” at IPR. The talk was attended by many officers of the institute,
who are/could be potential PCs or reviewers of ongoing / future BRNS projects. The talk was followed by fruitful interactions
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Successful Testing of Large Area X-ray Hybrid Photon Counting Detector

ITER-India has successfully tested, vacuum compatible large area Hybrid Photon Counting detector (HPC), PILATUS3 at
ITER-India Diagnostics Laboratory.

Manufactured by M/s Dectris Ltd, the PILATUS3 detector is a novel single-photon counting pixel detector based on advanced
CMOS technology. It consists of an array of 487X195 pixels, with a pixel size of 172x172 m?. Each pixel is operated in a sin-
gle photon-counting mode such that only X-ray photons above a set threshold energy are counted. Each pixel has a 2% bit
depth implying that ~10” counts/s photons can be achieved per pixel per exposure. This detector, unlike conventional X-ray
CCDs, is free from dark current or read-out noise thus provides good signal-to-noise and point spread function.

Various in-air and in-vacuum tests were performed using various X-ray sources. A preliminary assessment of count to pho-
ton correspondence, the remote operation and various studies related to the linearity and thresholds were also carried out.
The energy response of the detector were carried out using laboratory X-ray sources: Fe 55, Co -57 and Cd -109 (radio nu-
clide sources). This PILATUSS is part of X-Ray Crystal Spectrometer which require large area X-ray detectors with high
frame rate to detect X ray radiation in range of 2 keV to 13 keV with a temporal resolution < 10 ms. The X-Ray Crystal Spec-
trometer, part of India’s in-kind contribution to ITER project, will be used to measure ion temperature and impurity concentra-
tion of the plasma.
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Operation of the PILATUS-3 detector. (A) Detector head (B) Detector Electronics Unit, (C) Detector Control Unit
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(L) Frame rate test of the detector (R) Close-up of the detector-X-ray source test setup
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Plasma Exhibition @ Palanpur (Gujarat)

IPR Outreach conducted a week-long scientific outreach programme (Rural) at the main campus of the Vidyamandir Trust,
Palanpur, Gujarat during 25-27 July, 2023. This program is part of IPR’s rural scientific outreach activity in the state of
Gujarat. The programme consisted of an exhibition on plasma, its applications as well as introductory talks on plasma for
visiting students.

The event was inaugurated by Ms. Manjula Sachin, Assistant Director (English medium), Vidyamandir Trust.
For this exhibition, 83 UG students from various schools under the Vidyamandir Trust were trained by IPR team to explain
the exhibits to visiting students in their local language.

Eight science teachers from Vidyamandir Trust were also imparted training on plasma, its applications and nuclear fusion.
Over 5000 students and general public visited the exhibition at Vidyamandir Trust. More details HERE.
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Introducing plasma to visiting students


http://www.ipr.res.in/outreach/documents/palanpur2023.html

Plasma Exhibition @ Palanpur (Gujarat)

Images from the plasma exhibition at Palanpur
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Swachhata Hi Seva Campaign-2023

During the “Swachhatha Hi Sewa” campaign organized during 18 Sept to 2 Oct 2023 at IPR, FCIPT, CPP-IPR and ITER-
India, the following events were organized,;

Banner display at IPR, FCIPT, ITER-India and Centre of Plasma Physics, Guwahati, Assam

Swachhata Pledge was taken by staff at IPR, FCIPT, ITER-India and CPP-IPR

Special cleaning and garbage collection drives undertaken at IPR, FCIPT, ITER-India and CPP-IPR campuses

Slogan writing competition on Swachhata organized at IPR and CPP-IPR

Talk on Swachhata awareness by Shri Devendra Parekh from Environmental Sanitation Institute, Sughad.

Shramdaan: Plastic garbage collection drive was conducted on 1 Oct 2023 at IPR in which about 60 participants includ-
ing staff members, volunteers and Swachhata Sevaks took part. Terrace of IPR premises was also cleaned during the
drive. CPP-IPR also conducted the cleanliness drive at nearby Tepesia village as part of Swachhata Abhiyan.

e Posters on sanitation awareness were displayed at IPR premises to spread Swachhata messages.

e The committee invited students from local schools to take part in a Swachhata walk and a quiz competition on 2 Oct with
a focus on Swachhata practices. The students also participated in the Swachhata pledge ceremony and Swachhata walk
from IPR to Kanoria hospital carrying Swachhata banners and voicing Swachhata awareness slogans.

e Slogan writing competition and a oral presentation competition was organized by CPP-IPR.

o Staff members and volunteers participated in the tree plantation event which was held on 2 Oct 2023 at IPR campus.
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Swachhata Hi Seva Campaign-2023

The campaign's final session featured an interactive presentation on "Man Ki Swachhata" by senior members of “Art of Liv-
ing” foundation Shri Vivek Sharmaji and Ameya Munjeji. IPR employees and students participated in the session. The cam-
paign activities were briefly summarized and the winners of the slogan contest were presented with prizes. Chairman of the
Swachhata Hi Seva Campaign Committee 2023, Mr. Dilip Raval, presented the vote of thanks. Dr. Mukherjee Dean
(Administration), and CAO Shri Niranjan Vaishnav also addressed the audience and shared their views on the campaign.
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(L) Quiz competition for school students (R ) School students taking the Swachhata pledge




Swachhata Hi Seva Campaign-2023
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Swachhata Pledge being taken at (L) IPR main campus (R ) ITER- Ind|a campus

(L) Swachhata Pledge being taken at CPP IPR campus (R) Talk on Swachhata awareness at IPR by Shri Devendra Parekh,
Environmental Sanitation Institute, Sughad.

A talk competition on Swachhata awareness being conducted at CPP-IPR




Swachhata Hi Seva Campaign-2023
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Concluding remarks by (L) Shri. Niranjan Vaishnav (M) Shri Dilip Raval (R ) Dr. S. Mukherjee

:

Winners of the various competitions organized under SHS campaign receiving their prizes
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Winners of the quiz programme organized for school children receiving their prizes
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Past Events @ IPR 19

Mr. Nitin Bairagi, gave a talk on “Feasibility study of HTS current leads with MgB2 shunt for Tokamak application” at 28th Interna-
tional Conference on Magnet Technology, France, 10-15 September 2023

Talks presented at 15th International Symposium on Fusion Nuclear Technology, Spain, 10-15 September 2023

e Mr. Deepak Yadav, gave a talk on “Development of lab-scale Atmospheric Molecular Sieve Bed and generation of experimental
break through curves for adsorption studies”

e Mr. Mitul Abhangi, gave a talk on “Neutron Emission Characterization of IPR 14 MeV Neutron Generator’

e Mr. ManoahStephen M, gave a talk on “In- Vessel Inspection System: Development and Testing Activities of High Vacuum and
Temperature Technologies for Fusion Remote Handling”

Mr. Sidharth Kumar Dash, gave a talk on “Visible camera-based diagnostic to study negative ion beam profiles in ROBIN ion

source” at International Conference on lon Sources, Canada, 17-22 September 2023

Talks presented at 3rd International Conference on Plasma Theory and Simulations, Jawaharlal Nehru University, New Delhi,
21-23 September 2023

e Dr. Mukesh Ranjan, gave an invited talk on “Simulating Plasma lon Produced Nanostructures and some Applications”

e Dr. Mukti Ranjan Jana, gave an invited talk on “Theory and Simulation of High Power lon Beam”

e Dr. Santosh Pandya, gave a talk on “Analytical modelling of charge-exchange (CX) neutral particle analyzer measurements in
ADITYA tokamak and estimation of CX power loss”

e Mr. Gajendra Singh, gave a talk on “Relativistic Atomic Structure Calculations of Li-Like lons used for Plasma Diagnostics”

e Mr. Srikanta Sahu, gave a talk on “Magneto-convective fluctuations in MHD duct flow of electrically conducting fluid in transverse
magnetic field”

e Mr. Kushagra Nigam, gave a talk on “Parametric study of microwave field distribution in plasma sterilization chamber”

e Ms. Jyoti Agarwal, gave a talk on “Simulation study of electron drift injection system for plasma start-up in a tokamak”
Mr. Akshaya Kumar Shaw, gave a talk on “Impact of two group of electrons in an equilibrium steady state multi component mag-
netized plasma sheath”

e Dr. Nirmal K. Bisai, gave a talk on “lon temperature modeling for the edge and Scrape-off layer plasma turbulence”

e Ms. Kumudni Assudani, gave a talk on “Comparison of reconstruction algorithms for bolometric measurements in tokamak plas-
ma”

Dr. Yetendra Prasad Jha, Indian Institute of Technology, Delhi, gave a talk on "Sheath Characteristics of an Electron Emitting

Wall in an Electropositive/Electronegative Plasma” on 25th September 2023

Dr. Mukesh Ranjan, gave an invited talk on “Low energy ion produced nanopatterns for SERS sensing and wettability applications”

at International Conference on Condensed Matter and Device Physics, Pandit Deendayal Energy University, Gandhinagar, 27-29 Sep-
tember 2023

Mr. Arnab Deka, gave a talk on "Design, Development and Characterization of Doppler Shifted Spectroscopic Diagnostic sys-
tem for negative hydrogen ion beam in fusion application” on 29th September 2023

Mr. Piyush Prajapati, gave a talk on "An Engineering Study of Concepts for Power Extraction from Tokamak Fusion Reac-
tors” on 06th October 2023

Dr. Rohit Sharma, Amity University, Noida, UP, gave a talk on "Two dimensional (2D) transition metal dichalcogenides
(TMDC) material for the electronic applications” on 06th October 2023

Dr. Shilpa Singh, Gujarat University, Ahmedabad, gave a talk on "Structural Phase Transition, Defect Formation and Diffu-
sion in Actinide Dioxides: A Theoretical Study” on 11th October 2023

Ms. Priyanka Tiwari, gave a talk on "Analysis, Design and Characterization of Metasurfaces for RCS Reduction” on 12th Octo-
ber 2023

Dr. Tejal Barkhade, gave a talk on "Impact of Plasma on Bacterial Inactivation: Studies on Probable Biochemical Actions and
Mechanisms” on 12th October 2023

Dr. Radhe Shyam, Malaviya National Institute of Technology, Jaipur, gave a talk on "Tuning the structural and optical proper-
ties of (K, Na)NbOj thin films using different approaches” on 12th October 2023

Mr. Jagannath Mahapatra, gave a talk on "Magnetohydrodynamic study of Magnetic Island Coalescence - Role of Shear Flows”
on 16th October 2023

Dr. Manoj Kumar Rajbhar, Indian Institute of Technology, Bhubaneswar, gave a talk on "Low Energy lon Beam Induced Modi-
fication of Functional Nanomaterials” on 20th October 2023

Mr. Nitin Bairagi, gave a talk on "Study of MgB, based Superconducting Current Feeders System for Fusion Devices” on 25 Oct
2023

Upcoming Events

3rd Symposium on “Meteoroids, Meteors and Meteorites: Messengers from Space” (MetMeSS-2023), Indian Planetary Science Asso-
ciation (IPSA), Physical Research Laboratory, Ahmedabad, 1-3 November 2023; https://www.prl.res.in/~plas/metmess2023.html
Workshop on Electromagnetics and Microwave Engineering: Pedagogy, Research Trends and Applications (EMPRA 2023), BITS Pila-
ni, Hyderabad Campus,1 - 3 November 2023; https://www.bits-pilani.ac.infempra-2023

13th Asian-European International Conference on Plasma Surface Engineering (AEPSE 2023), Busan, South Korea, 05-08 November
2023; http://www.aepse.org/2023/index.html

3rd IEEE International Conference on Recent Advances in Systems Science and Engineering (RASSE 2023), Saintgits College of
Engineering, Kerala, 8-11 November 2023; https://2023.ieeerasse.org/

7th Asia-Pacific Conference on Plasma Physics (AAPPS-DPP2023), Port Messe Nagoya, Japan, 12-17 November 2023; http://
aappsdpp.org/DPP2023/index.html

International Conference on Heavy lon Collisions at Near-Barrier Energies (FUSION23), Shizuoka, Japan, 19-24 November 2023;
https://asrc.jaea.go.jp/soshiki/grfHENS-gr/fusion20/index.html

Meghnad Saha Memorial International Conference on Frontiers of Physics (MSMICFP-2023): “The Centenary Celebration of the De-
partment of Physics”, University of Allahabad, Prayagraj, 22-24 November 2023; https://www.msmicfp2023.com/

IAEA Workshop on Artificial Intelligence for Accelerating Fusion and Plasma Science, IAEA Headquarters, Vienna, Austria, 28 Novem-
ber - 01 December 2023; https://conferences.iaea.org/event/335/

2nd Technical Meeting on the Collisional-Radiative Properties of Tungsten and Hydrogen in Edge Plasma of Fusion Devices, IAEA, 28
November - 1 December 2023; https://amdis.iaea.org/meetings/tm-tungsten-hydrogen-2/



Plasma Exhibition @ Thaltej (Ahmedabad)

Institute for Plasma Research (IPR), Gandhinagar (Gujarat), in association with the Vishwabharati School, Thaltej, Ahmeda-
bad, organized an exhibition on Plasma, the fourth state of matter during 8-10 July, 2023. This program is part of IPR’s rural
scientific outreach activity in the state of Gujarat. The programme consisted of an exhibition on plasma, its applications as
well as introductory talks on plasma for visiting students. For this exhibition, science students from class 9-11 as well as stu-
dents of B.Ed. course of Viswabharati were trained by IPR team to explain the exhibits to visiting students in their local lan-
guage. Over 800 students and general public visited the exhibition at Vishwabharati School. For more information, chick
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Inauguration of the plasma exhibition at Viswabharati School, Thaltej

-

The plasma exhibition in progress at Thaltej



http://www.ipr.res.in/outreach/documents/thaltej_2023.html

Plasma Exhibition @ Thaltej (Ahmedabad)
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IPR team with the scientific volunteers from Vishwabharati School, Thaltej, Ahmedabad
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Know Your Colleague

Ms. Moni Banaudha completed her Diploma in Instrumentation and control engineering in the
year 2010 from IERT, Prayagraj, U.P. Moni joined IPR in October 2011 as Scientific Assistant-B, in
magnet system division and since 2022, she has been working as Scientific Assistant-D with the Cry-
opump and Pellet Injector System Division. Her major contribution was in the development of
Quench Detection System (QDS) and Poloidal Field (PF) Induced voltage measurement system
(PIVMS) for SST-1. She was responsible for testing, validation and maintenance of QDS and PIVMS
in multiple SST-1 campaign up to 2022. She was involved in multiple SST-1 campaigns for the mag-
net related work activity and troubleshooting during plasma experiments. She is currently involved in
developing data acquisition and control system (DAC) for multiple lab facility of the current division
using PXI & PLC based systems. Recently she has developed Labview based DAC system for Pellet
Injector System. Moni completed her B.E (ECE) from The Institution of Engineers (India) in the year
2018. She was awarded “Smt. Alpa Bharat Patel Merit/Medal” by the Institution of Engineers (India),
Gujarat State Centre for securing the highest marks in AMIE section “B” in ECE branch.

Plasma Exhibition @ Palanpur
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