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i'P(L Unveiling Multidi mensional Pinned
y A

Researchers at the Institute for Plasma Research hav
nonlinear wawmal| t kdiomeanaisonal pinned solitons, in a |
insights into the fascinating behaviour of waves in
pl asma techawll iotgormas spAci al kind of wave that can tr
identity. Unl i ke ordinary waves that gradually sprea
opposi n® nefnfle mtear i t y andr ewaavien diins ppeea rsfi eomt bal ance. S
areas of physics, including fluids, optical fibers,
When an object moves through t h
at which waves normally trave |

patterns. On e spurcehc up astotre rsno |ii ¢ 4 Y

ahead of the moving object.
remarkabl e phenomenon can occ

Pumping Port

wave remains attached to the Aiside % /\x st
structure Ilnowedasohkhiton. Th CamerasD'sc;:z‘ser
attracted significant scienti /{~~w rOchctf.!l t
i mprove techniquesnoVvong debe¢ et Laser L Laser
orbital debris in Earth's ion . 7o &’l
Grounded Cathode, B |
| n t his study, researchers [ Camera  Confining ti
controlled | abosayopyapmasnma a e
tiny charged dust particles thatScmahket ipcl ads mmgr sne hod v it ¢
visible. By allowing the dust clouedxpeoi MBRER) adevsicee
around specially designed <cylindrical and spherical
structures forming in front of the objects. These pi
number of peaks decreased as the flow speed increase:
conditions. To confirm the experiment al moolbesceulvaart i d
si mul athidonsol ved numericall yiPethei afskiRYE ¢ deqi{dtdomhsefvor
conditions. Both approaches successfully reppedkedd w
structures. The excellent agreement between experi me
for the existence of multidi mensional pinned soliton:
This work represents an i mportant advance in the st
Beyond i mproving our understanding of fundament al pl
wave dynamics in | aboratory and space plasmas and c

and detecting spacespabeienvinr @améeht s near

Typical experimental i mages s ho(wat)img €ltywoi,n(daohnde ahumpnneldsenpl
numberds 2. 5an®.2.,93, respectively. As the flow velocity in
mu thtuimped tohampecdgdteructure.

This work is featured in the |[|ist of sel ected papers by
Physics of Plasmas Early Career Collection 2025

The publishef@xwerkmentaled si mul ati on, and theoretical st ud
pl asoma aut hored by Prasanta Amat, Pintu Bandyopadhyay, Kri

Pl asmas 32, oRB7ZPd: (RO&RB)or g/ 10. 10

63/5.0272749
Ltw bSgat S§gSNI



https://pubs.aip.org/aip/pop/article/33/6/060201/3395680/Announcement-Physics-of-Plasmas-Early-Career
https://doi.org/10.1063/5.0272749
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1:I‘.)L Embedded Master Control System (
y A

Large Vol ume RIUpgma dR2el)iLavesD a f undament al Pl asma Phys
ing waves of ionosphere in a | aboratory device attai
specific fusion relevant studies due to a simpler ge
sive andvaenve probing diagnostics.

Recently Embedded Master Control System (EMCS) for
LVPD has been designed, i mpl emented and installed i
pul sed plasma operation timing having plasma period
needs.

EMCS offers a Unified monitoring and contr ol panel
ranging from 70V up to 25 k00 M dt oc urrkeMmth avainngg ngp e crio
essentially needed to be operated together in a pred
condition for safer operati on. EMCS facilitates wuse
through manual operations while it takes vital <contr
control while ensuring sequential operation along w
fault that needs to be handled in real ti me.

20x4 LCD Display Joystick Potentiometers Pushbuttons LEDs Digital Panel Meters for Voltage and Current of MPS, FPS & DPS

frow R . | [ s |
setting setting W L ]

Embedded Master Control System (EMCS) based on Arduino UNO Microcontroller

A A
505 Ut R 11 troger DPS Vref 4 TTL Trigger TTL Signal Interfacs BUS for A LVPD Master 4
(Analog V) & olp pulse (Analog V) & olp pulse Control and Monitoring with Trigger TTL 0P
optical isolation
¥ Y Y Y Y
SPS remote Link DPS remote Link OLD DPS/ SPS controller Board Trigger Drive Distribution
Fiber Optic Isolation Fiber Optic Isolation CMOS Digital Logic Controller Card for Optically Isolated trigger cards for
based remote based remote manitoring and conrol and Drving pulse Synchronization
manitonng and manitoring and generation for IGBTs
Conrol system for Conrol system for
Discharge Power Discharge A
Supply Supply Galvanically |selated Powerand
v Signal Intertace with g abe drive W !
Fiber Optic . . -
i,m"m Link I’r:f‘;m“ﬁ“ IGBT Switched Capacitor bank PiXle DACH RAMP
based redudant Power supply sync.
.t 175V SPS (OLD DPS [ 5PS) Trigg efing
2500 A . cards for RAMP
Old DPSISPS Power Supply . !
s Pyl L (5000 A | 140V Experiment Triggering
10-20ms Pulsed|
l - ) ‘L
MPS Stand by DPS
Hatiage & = 3 Embedded Peripheral Tigger
Monitoring Current Pulse to EEF Solencid control system EPTCS
and . P .
) o Optically Isolated timing generation
5 trol Fcz:,;‘\i:tbﬂe & cards for Synchronization of Exciter
com Monitoring and and Helmholtz coil Power Supply for
po| e J00A/ 600V _I_ w20V | o swilching control Whistler wave studies.
MPS(C ™ FPS -
T SCW) - [CWY ]
_"_ 150V DPS |_o
1000 A el DPS Violtage & Current Monitoring and switching control
(Pulsed) -+

EEF Solenoid

GND

Figure: Schematic of LVPD with Embedded Master Con

An Ar d&JNOndased microcontroller board is wused for pre
ar e directly operated i n pul sed mo d e apart from g
Conditioning rack and Peripher al Trigger Control SYS

(12-0900A) and Exciter Power SuppR9OARABPiHatopormAng wintnah e
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;192“ Embedded Master Control System (

EMCS microcontrol |gm
Discharge Power su/
noid Power Supply
uni que TTL timing
ON and Turn OFF
capacitor banks <c¢h
toring & control
a complex TTL hand
DPS/ SPS which is |

that is kept worKki “ N
aging immediate re @-@ﬁm'
@i s o ®©

3 .
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R ——————

fHEd
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DPS or SPS failure
Phot o: SPS and

Kiexuzmas

Foll owing picture shows wunified EMCS coW.trohi panyedt d

designed for a rugged operation by incorporating Opt
and monitoring interface and has til] now produced n
experiment al campaigns without any failure.

LVPD PLASMA CONTROL PANEL
r mNET Power Supply @

FILAMENT Power Supply

DISCHARGE Power Supply

DPS Reference = 70 U
SPS Reference = 76 U
Shots Taken: 5 No:
DPS ON Time:

Plasma
Pulse
Operation

ON
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Photo: EMCS controlled plasma operation i

The Dbiggest merit of adopting this system using the

Vv.i.Ar &JdNiOhovi t h Microchip ATmega328P running at 16MHz
racies are now achievable in comparison to the pre-vi
turn potentiometers for RC control were only able to
than 0.01% for plasma duration. Pul se width jitters
attained at the best in past. Ti-N@gbpatdef wr dB B mg e
deviates for j@stjit<tz00s swhielses itthan 60s even for 5¢
scenario for controlled plasma production. EMCS i s

Pul se width in steps of 1ms with a joystick without

and multiple burst operations with complete safety.
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(D)) | ndi an Patent Granted for invention c
o
Py | . .
“I conductivity
I ndi an Patent nd&A nBbEW6I8Br tappaerda e e
thermal conductivitycoonfdueleéwter ipc,k 5 o
under compr eseoeibyeHarsshh e Paat el , M wmmm“l}m:m%n«.mm
) ) WW atent Certificate
Paritosh Cwasdhmamted on 30 March el iy, O
22 ¥, 1 Prent Mo, sasen
About the I nyederemanding heat e . g o oo I u
materials (pebble beds) is criti e e 0
fusion reactor bl ankets. The pre‘ A R AT iR s B at
ment of the effectivegs tol ercreala me @[ s mtnyss s st om oo woss iouessu
. y COMPRESSIVE STRESS wwe ey § e, ¥2z uftfraw, 1970 & ovedl & srpw sy st o
The apparatus comprises a sampl e [ sttmrisiymene:am Sale i fe [
wire assembly (acting as a thermn et X\
embedded inside it This sampl e ]
pebbl es) , is placed between two i c
the pebbl e bed. The four wires e e
attached to an insulation assembl
piston, ensuring el etcitghtcasealsiong 2.5 .
This entire assembly is encl osed L R T \
proof gas environmreonotl ewi tFh atnyee S W [ orieimsanme s s
entire assembly is surrounded by e el ©
necessary hteampdroat thrigghmeasur ement s_. , -
=g SN TITLE MATERIAL
Capabi ITihtei easpopar atus is capable 2 s e || ©
beds under fusi on bl anket oper a 1 I — T T
mechanical loading in a heliugiif o I3 TraeeaRenTTieE | e | h €
| e (8] SAMPLE HOLDER | incoNEL7IE |
pe bbl e beds has been measured un '|q|J' vn['lJ1JI\I:J::'I|.;'lrtl:]S-;[::-'Mmv' INC:J‘?'EJ-:”S A
stress up to 6 MPa (16.4 kN) in D wmcker ooy |
13 TOP BLOCK | incoNEL7IE | ,
temper at ur e range from room tempe .”. PEBBLE BED | - HO
. . [15] ALUMINA TUBE ALUMINA
is capable of independent control T PATMM | )
temperature up to 1000AC, maxi muit®G—[] e nd
um pressure of 4 bar ® [ul conmpcToRPLATE | S0
- ' 22 INSULATOR PLATE TEFLON
. o 23 CLAMP 55304 .
Key I nnoViaéei pat ented apparatus i ' i
ment ati on-wofethesi4dstance temper:
within a twiarnesiseynstt ehnotoper ati ng u @~
A specially designed modul ar i ng’s
. . (10
enabl es compl et e electrical i so
mai nt ai ni-mrgooaf |veaackuum or controll ._- -
mechani cal compression at high @
systems that employ thermocoupl es @
apparatus directlwi detttempaearast @ he
resi stance. Thi s approach provi . === _ . _. .
(1) direct and instantaneous temper adclhlfeéna tmeca Sour € me nd
wire; (2) average temperature -wnmaaesur ement over t he
l engt h; (3) el i mi nael aine d f met ahseu rmeonceorutp | er r or s ; (4) a
i mproving the approximation to an ideal | ine heat so
ability (standard deviation <1%), and reduced experi |
I ndustri al Op p lgiicnaablillyy tdevel oped for the character:i
fusion reactor bl anket s, the apmachanscaslereobar act ear
ceramic and refractwed tmadremalal esnempayx kedoad glee asty se xc¢
hydrogen storage and gas separation material s, powde
ics, granular catalyst beds, and advanced composite
Ltw bSgatSgSNI
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‘:ll‘-); Summer School Program 2026 (SSP
y A
The Summer School Program (SSP) provides a motivatin
with diverse technical backgrounds by introd&®fi ngnoht

R&D activities. This year the six weeks SSP2026 was
of 41 students from various universities across the

The IR 6 start
wel come not e by
Shar ma (Chairper ¢

and an introduci
Dr . Dani el Raj u
on R&D activi
by the l i brary
dent and the phy4
l'i brary. Student ¢
insight into thef¢g
associated tech
various Jlectures i cal & ‘ _
. Dr . Devendra Sharma (SSP2026, Chairpers
experiment al pl as ma physics,
pl asma diagnostics, heating and current dri ves, pl a
technol ogies (such as superconducting magnets aneJlLcr
applications & digital t wi n, data acquisition and

|l aboratoriesl N\ BENeAw R&IER elW c& )8aMdkAmhakya

A vVvisitéd toacli
Centre for | n S
Technol ogi es

organi zed to

students with
plications of
ogies. To provide research
exposur e, t he
included a vi
Applications

Ahmedabad, wh ¢
wer e introduc

activities re
science and techn0|ogy_SSP2026 N ugliemttso FCI PT, Gandhi nac

a3 - V\\\_ D~ st udy tour

Physical Resea
tory (PRL) Sol
tory Mo unt Ab L
the students P2
to the solar
and t he as
research.

SSP2026 student
staff at Mount
Observatory



\“4( T

A/

1'I‘-)L Summer School Program 2026
y

A

On 15 Jun 2026, SSP2026 students had an interactive
the students about the scientific activities at | PR.
scientific challenges and answered many curious quer

.
. i it Ay e

Group Photo of the students with I PR Director, Dr . Te

Students undertook short term projects of 03 weeks d
and presented their work on O1l1lst & 02nd Jul vy, 2026

ceremony on O03rdpéufprmdnag§ B8P sbObpdent s.

A

SSP2026 sthdents‘ poster presentation outside

Farewel | photo of SSP2026 students with | PR SSPZ
Ltw bSgatSgSNJ
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‘ZA'I‘-)L Colloquium at | PR
A
Coll oqui uwmas# 3dbrdgani zed on 09 July 2026 at | PRRr offh.e E
Mur,tDy rector, | TheHyderabaidi. gheEntal kpwahl |l oy
Read t he habsptsr:ac/twww. i pr . res.in/documents/ coll oqui um3

High Entropy Alloy

4
‘e t —~
\'ﬂ'i/; . ‘A

Dean (R&D), Dr. PabitesthomChlaldhubi .
introducing the guefsel iscpietaskteirng Pr o

Director I PR giving a auodkieemn coef att ending the colloquium 't
appreciation to Prof. Murty

Coll oqui uwra s# 305r4gani zed on 17 Jul
guium talk was del i veHead ,byCoDmp.
Anal ysi s Di vi si on, Vihsea kthiatplag na
iSi mul ating Reactor Mat eri al -ScDee
Physics to the "Paahli Gali" App

Abstract and Abhotuttp st:h/e/ vwswovwe. aikperr.:r
coll oqui um354. ht ml

tational Analysis Division, BARC Facilties Vizag

ng ril?n(ilwa@barc%ov.\nal )

T
A G

Dr. Manoj Warrier

S
A
» -~

Dr . Rajaraman Ganesh introducing the speaker (L).


https://www.ipr.res.in/documents/colloquium351.html
https://www.ipr.res.in/documents/colloquium352.html
https://www.ipr.res.in/documents/colloquium352.html
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“'j'l‘aL | YNS I nternship at | PR

Il ndi an Youth Nuclear Society (1 YNS) Resear dmr Fesu xd an
students of class 10th to 12th selected from all ove

Il YNiSnt ernship student visit program was c¢HDloundd n2at2ad f

by t henerekt wo sit to the | TER Organization in France.
On their first day at | PR, three | ectures were deliyv
gy and career opportunities at | PR foll owed by demon
During their Il PR visit, they have vi-di &e @S aTllonkoasna ka |
system, Beta Lab, Cryo Lab, Remote Handling & Roboti
The interns also visited the I PR scientific |ibrary
They have also visit Facilitation Centre for Industr
- ' = Bl ]
I ln IFRSISIT Plasma — What Does It Contain 7 y -
W YOUTH NUC O 9 i 1]
3)“«,~ s SOCIETY b ‘ o @ M

RE

Plasma contains ions, electrons and neutrals, I
as both electrons and ions are equally balanced

It will remain in a state of plasma as long as sufficiefg 7
. Density of these species will depend on & 5

' <
e

Dean (R&D) Dr. Paritosh Chaudhuri PRRetreaamimgmker hMg heHa rya
i ntroducing the interns

.......

|

| PR ORD Team with the | YNS Interns

Il I MA - Ventures Students Explore De

On 2nd June 2026, the Institute for Plasma Research
Ahmedabad (I I MA) Ventures cohort f odayanpriongmean,i viee lad
to 1:00 p. m., was designed to introduce the Vvi sviotrdn
applications.

The session began with two engaging lectures from th
overview of ongoing DeepTech activities, highlightin
demonstrated appl-dcavenn8Dsvuicbhuabki A4ti on for Tokamak
technol ogy, and innovative tools | i ke DeepCXR and Li
technical talk on plasma disruption prediction using
t he ADU TSYWst em, etniarbd edi grelmgt i on prediction and mit.i
frequency of 1 kHz to trigger the Disruption Mitigat]

Ltw bSsat S§SNI
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“‘L"l‘a;; Il Il MA Ventures Students Explore

ADITYA-U Tokamak and Disi

on Stu

Ms . Mani ka Sharma (L) and Dr. Ramesh Joshi (R) ©pr

After the |l ectures, student s ".—‘é"r‘_’l;"%?-!‘grdﬁ?-i«ve< V'v.va’jma
exhibits in the | PR Outreac | . i i I Ve
session helped them grasp t de
and engineering aspects of > s ma
bridging theory with tang e T
visit concluded wi t h gui ded T
| aboratories, including SST, RE, =
Handl i ng & Robotics, and Pl.asm
of fering a compr elienmsiioreeewiieng o
research ecosystem. |
Students experiencing |live pl a

The visit not onl yYuedei shanddithmg oft uplleamas ma science an
inspired them to explore the vast potential of deept

Conference Presentations

Dr . Mukesh Ranjan ga
titiPleas ma Surface E
Sensing and Wett abaitl
3rd Gl obal Forum and
ence on I ndustri al

Di agnostics 2025 (1P
Jul y030,1 2026 at 11T D

Dr . Mukesh Ranjan givi
Receiving the appr ¢

I PR PhD Student sweaetkt eqngledi aal itsweod schoolJodont fllAEIA® nF uest

Energy SchoollTri2@26e, -2 Maydu20x63. 1Tlhe aim of t he
knowl edge of postgraduate and postdoctor al research
valuable networking opbpsstunstetbeshwi sh Wbel dchool co
ma and fusion physics from fundamentals | ike Introdu
( MHD) , Il ntroduction to Gyrokinetics, fusion and clin
di fferent materials and at various | ocation of fusi
Pl asma heating systems through Neutral Beam Heating,
ration, introduced to Stellarators and recent innoval

(https://indico.ictp.it/event/ 11142/ overview
Ltw bSgatSgsSNI
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| PR Research Scholars present il A& At HFealisi opmo £ther g yatScthio

(IR) Mr. Soumitra Banerjee, Mr. Aman Gaut am,
Group photo ofl AthAe KRwsindn IEdMeér gy School
Photo Source: https://indico.
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Ms . S

2026

ictp.it/levent/ 1

Ms .
Schol ar)

Sheet a(IReSien.!| .

r e ti VE
er Presentafioon: |
post efPl taistmlae CI efr—li-f‘

Contaminated Me o
for Fusion Diagi~
ti oms the 3rd '
and Internation\~ =
l ndustri al Plas;_\}-,{f‘
Di agnostics 202

hel d

duri®fg, Jao,
|1 A

T Del hi
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