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1@1 qR=T: AT ¥ et va 1A Introduction: Nuclear Fusion and Tokamaks

Controlled Nuclear Fusion — Our future

IERIECKIECIRES CEECE T I E TR IR R AR O

ource of energy — The 'Sun’ on earth

T HoIT hl SMALTHaT A1
Why fusion enerqy?

> WNAGT3Y T T 3coled gl

> O JHY e YSATerHT R 6l

> IR U HHTHT

> TEsl &I M)
D+T-=> He (3.5 MeV) +n (14.1 MeV)
@ @ Setrare
Deuterium & Neutron T ¢\| Clel
@ ‘7
® @ T gauEa
Tritium o-particle (‘He)

|

Thermonuclear Fusion Requires:

Confinement of high-temperature (>
10° K= 10 keV) D - T plasma for long
time

The Figure of merit is
Fusion triple product (Lawson’s
Criterion):

For Ignition
Txnxt>5x10% mf—s-KeV

(CATSHT, WA ol FfAfshaT3 &l g1
@ F v Fear 7 aed s & uaed
Foll UeT T §)

3Td dr9ATeT (> 108 K= 10 keV) Tell#AT
A1 &1 GaRT FHohlss gidl &
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1@1 qR=T: AT ¥ et va 1A Introduction: Nuclear Fusion and Tokamaks

IqhI &1 ¥ Fhrss 3T dTIATT (> 108 K = 10 keV) TATHT
High Temperature (> 108 K = 10 keV) plasma is confined by Magnetic Fields

Tokamak: Most Promising Configuration

Central solenoid
Toroidal magnetic

field coils Poloidal magnetic

field coils

Sy

Plasmais: =
--Formed

--Confined using Magnetic Fields

--Heated to high temperature to
initiate Fusion Reactions

Plasma il Vacuum Vessel
Magnetic lines of  toroidal magnetic
force field directions

YRR elhdA® f8arsadConventional Tokamak Design

(Figure source: Internet)

gel: CIPH® HhedsT YT TR ITER: Based on Tokamak Concept



;@1 AFHS # TATsHAT IRHAT Plasma Boundary in a Tokamak

AFTHS A CATSHAT HIAT PLASMA BOUNDARY IN A TOKAMAK

\

| \
farf@eT Limiter (Obsolete) SrIdcY Divertor

(State-of-Art)

3 '

>
% Central; /
B b s
. * -3 , -
A s plasm3a 4?\;\;\
RV, o8 e 2 7, -

Central plasma

—4— field line

~¢ LCMF

b R

plamsa

limiter edge

eutral particles
ionised particles B T )
- AxXisymetric
Limiter 2 ¥
divertor

fecT ADITYA ecT-31998 ADITYA-U

Advantages of Divertor
v' Sink far away from confined plasma

v' Allows plasma shaping, etc. 4



Vessel with
circular cross-
section

New
Divertor
Coils

Addition of PF coils are
possible if the existing
Vacuum Vessel is
modified

ADITYA — U Tokamak ADITYA Limiter Tokamak

0.6}

0.4}

0.2}

(V)3

Z(m)

-0.27

-0.4

Inboard High
-0.6} Field side

Separatrix

Limiter

Outboard Low

Field side

0 0.5 1

R(m)

1.5

v' Plasma equilibrium reconstruction with equilibrium code
IPREQ

v SN and DN configuration in ADITYA-U can be made
possible by introducing two sets of new PF coils

<j Expected Plasma Equilibrium simulated using IPREQ code

5



ey 3rqds AeAE 3d«et ADITYA-UPGRADE TOKAMAK

AT AFHF

Dismantled
April 2015
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- - & .
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S

Construction
Dec 2016
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i N

nfeeT-3rqas S cara (STeTadY 2017 &
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AT T AhHE ADITYA UPGRADE TOKAMAK

oI &1d.

v STIac TR @r Uch BT / ALY TR T SlhlHb
v TSHTURT Td Toid TAfRIee S Jaal ahl &, S &9 31PN o ElshrHenl H Hi¥ehel &

v mamaﬂmﬁmw

32U Colour Coding:

: ACHIEVED
dehetlchl Technical PARTIALLY ACHIEVED
1)Diverted plasma operation YET TO BE TRIED

2)Demonstration of real-time plasma position control
3) Graphite first wall / Tungsten divertor plates
4) Demonstration of multiple fast gas injection, molecular beam injection, pellet injection

a3k Scientific

5) Low loop voltage start-up with strong preionization

6) Disruption mitigation studies relevant to future fusion devices

7) Runway mitigation studies

8) Demonstration of Radio-frequency (RF) heating and current drive (CD) for medium
size tokamaks




'@1 dhetlah! 3TATSIAT Technical Achievements

Base pressure ~5 x 10° Torr
(Volume ~ 1.6 m?3)

Excellent Wall Conditioning

Novel (pulsed) H, GDC for long hours
Periodic discharges + ECR plasma cleaning
Vessel Baking ~135° C

Lithiumization
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1@2_ grEdias A Afasr care#AT ufa A¥=vr Real Time Horizontal Plasma Position Control

Shot: 33698 17-07-2020 17:49:44
I I

(KA)

Plasma Curr.
p

Horiz. Position

o=
=
o
i
L
100 150 200 250 300
Time(ms)
FFEB coils current direction FFB coils Parameters | FPGA based PID Controller in Closed Loop
Actuators
|\n, Inner (T) Outer (T) (a) LFFB = 55 uH ’ | ;
\Of ‘ /U RFFB - 126 mQ Controller i :\Ff?goi?:sr 1 é Plant i Diagnostic
Reflected  voltage= E ;
Plasma Z=0 58 V/1kV OT Voltage FPGA E FFPS for + | ApiTya-u i | PLASMA
based | 1 | FFB coils | ™ TOKAMAK Position

DA TR | e = =
Power supply: P

Inner (B) Outer (B) + 2kA /200 V '




HTaXereT HT HET fAATATT: ITaaH CalledlT i AR Iafe

Operation Highlights: Highest Plasma Current & Duration

ADITYA UPGRADE SHOT: July-2020
I [ I

Time(ms)

[
200 —
— 150 - _
Shot: #33697,
o100 Plasma Current ~ 212 kA B
50 |- —
0! ! ! ! ! ! !
0 50 100 150 200 250 300
Time (ms)
ADITYA UPGRADE SHOTS July-2020
[ [ [ [

200 - -
~ 150 - ——#33689, Ip= 213, kA, 288 ms ]
=< 4100 - —#33694, Ip = 203 kA, 288 ms
o —#33697, Ip = 211 kA, 326 ms

50 — —#33698, Ip = 212 kA, 329 ms
0 | | | | | | |
0 50 100 150 200 250 300
Time (ms)
ADITYA UPGRADE SHOT: MARCH - 2020
T T I T I I I
150 — 1
—_— | Shot: #33532 |
= i 100 Plasma Duration ~ 350 ms
50 —
0 | L | L | |
0 50 100 150 200 250 300 350
Time(ms)
ADITYA UPGRADE SHOTS MARCH - 2020
150 =
—i#33526, 348 ms

—100 —#33528, 344 ms |
== —#33529, 338 ms

- ——#33530, 342 ms

50 ——#33532, 350 ms
#33535, 334 ms
——#33536, 335 ms . . .
0 I
0 50 100 150 200 250 300 350

180

160-
1401
120
100-

Plasma Current (kA)

80-

60

I , I L I . I

—
" p
e Progress in 2018-19

T - 1 T 1 - 1 T I ° 1
32200 32300 32400 32500 32600 32700 32800

Shot Number

350+

(o%]

(=4

o
1

250-
200-
150
100

Plasma Duration (ms)
on
o

o
M

4 |===Progress in 2018-19

[ y I ! I " v I
®  Plasma Duration -

T L [ 3 I L I U T 5 T L
32200 32300 32400 32500 @600 32700 32800
Shot Number



ama—arm H grea CelT AT PR (2020)

Major radius (R)
Minor radius (a)
Plasma Shape

Toroidal Field

Plasma Current

Plasma Duration

Electron Density

Electron Temp.
lon Temp.
Elongation

Triangularity

Circular plasma
0.75m

0.25m

Circular-tor. limiter

15T

250 kA
300 ms

4.0x 1019 m-3
500 eV
200 eV

1
0

Shaped plasma
0.75m

0.18-0.22 m
D shaped

15T

150 kA
300 ms

5.0x 101¥® m3
500 eV-1 keV
300 eV
1.1-1.2
0.45

0.75m
0.25m
Circular / Shaped

1.44 T

212 kKA £10 %
~ 350 ms

2.0-6.0 x 1019 m=3£10%

250 eV =500 eV £ 30%
~ 140 eV
Shaping Attempted!
Shaping Attempted!



dheitehY 39S /Technical Achievement: Shaped Plasma Operation

T T AT | ahTHh Limiters & el TATSHT &7 gt THAT0T 3T A1

AT | T8l T AT cT-3TUE H TATSHT Tl 3TRTC o T JIATH Foha
T

Till date Tokamaks in INDIA have been producing Circular Plasmas with Limiters Only
For the very first time in India Plasma Shaping has been attempted in ADITYA-U
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Time(ms)

IPR-EQ code simulations




TTEAT-319343 ADITYA-U: Shot #33665

AT T-TUE H TATSHT ol

ATRTE 2 T T TITH .




AR T HTMMHT 9ART Summary and Upcoming Experiments

el UehIRIeT Total Publications (2019-2020) ~ 25
(including Nuclear Fusion ~ 09)

HIRTL:

v~ 5 x10°¢R & 98 YR gred fohar

v CATGHAT WTACT |, ~ 212 KA, 31@fer ~
350ms 9rcd Tehar

v FHUT FT deId JFahIT Soiaeled & ACIH
T S AT I

v ADITYA-U H Ugell SR ol o 3RIAcY dhisdl
jsrﬁm?:mfm CAToAT AT T fohd

v ol & SIACY Figed P AR |, ~
7 kA (42 kA TST) deh dTet TohaT 31T

v dicH SIdcY TS YIS & ISl ahl Hehd

v g 99T fhU Iw

ARMAT AT

v qu 3geRIA fSEms

v TIATSHT T 3THR o7 aTor T
/é?ﬁm/aéﬁrmé‘nﬁw

/ﬁﬁ?{wgﬂw%ﬁr%ﬁnﬁmﬂ
?ﬁ?ﬂﬁﬁmwﬁ?&m

Jqdlq
THANE 9047
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32T YFR TGO &1 AT, 1996, 370,000,000$
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qRIREF GRS dehale : 2eT
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INPUT X (c)
: AT
FUNCTION f s

L@_
v N\ J Y,
OUTPUT f(x) re (0
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3aTguT (1/2

Contents lists available at ScienceDirect

Fusion Engineering and Design

|E journal homepage: www.elsevier.com/locate/fusengdes

Fusian Engineerin
o and Deugh

Process automation system for integration and operation of Large
Volume Plasma Device

R. Sugandhi*, P.K. Srivastava, A.K. Sanyasi, Prabhakar Srivastav, L.M. Awasthi, S.K. Mattoo
Institute for Plasma Research, Gandhinagar, Gujarat 382 428, India

Contents lists available at ScienceDirect

Fusion Engineering and Design

journal homepage: www.elsevier.com/locate/fusengdes

=

Fuslon Enginger]
" % Deei:ﬁ

Open loop control of filament heating power supply for large volume
plasma device

R. Sugandhi®"*, P.K. Srivastava”, A.K. Sanyasi®, Prabhakar Srivastav?®"?,
L.M. Awasthi®:®, S K. Mattoo®

2 Institute for Flasma Research, Gandhinagar, Gujarat 382428, India
& Homi Bhabha Mational Institute, Mumbai 400094, India

@ CrossMark

30



3GTgUT (2/2

REVIEW OF SCIENTIFIC INSTRUMENTS 89, 055113 (2018)

Electro-mechanical probe positioning system for large volume
plasma device

A. K. Sanyasi,! R. Sugandhi,’?2 P. K. Srivastava,’ Prabhakar Srivastav,'?

and L. M. Awasthi'-2
I Institute for Plasma Research, Gandhinagar 382 4285, India
2Homi Bhabha National Institute, Mumbai 400094, India

(Received 17 November 2017; accepted 26 April 2018; published online 21 May 2018)

An automated electro-mechanical system for the positioning of plasma diagnostics has been designed
and implemented in a Large Volume Plasma Device (LVPD). The system consists of 12 electro-
mechamical assemblies, which are orchestrated using the Modbus communication protocol on 4-wire

Implementation of Object Oriented Software
Engineering on LabVIEW Graphical Design

Framework for Data Acquisition in Large Volume

Plasma Device

Ritesh Sugalldllia=b, Pankaj Srivastava®, Prabhakar Srivastav“-b, Amulya Kumar Sanyasi®, Lalit Mohan Awasthia'b,

Vijaysinh Parmar®, Keyur Makadia®, Ishan Patel®, and Sandeep Shah®
“Institute for Plasma Research, Gandhinagar, India 382428
bHomi Bhabha National Institute, Mumbai, India 400094
“Optimized Solutions Private Limited, Ahmedabad. India 380009

Abstract—The data acquisition and control system (DACS) and handling of different systems require ditferent approaches.
implementation for laboratory plasma experiments is a challeng- Another aspect is to adopt a multi-paradigm approach [3-53]
ing task, develops gradually over time due to the: (a) rapidly  to match difficulty to the solution. In the survey on recent

31
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Tool feed
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servo control

Electrode (tool)

_D“;'jg”" Schematic of travelling wire EDM
1™ Workpiece Tool (cathode)
Dielectric
Close-up of the
P : :
Ssx; electrical discharge Gap
process
lonised
Typical set-up for Electrical Discharge Machining (EDM) Workpiede (ancde)  fluid
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Stress Management
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aq1d U OmRIAD (positive) @ U@ (motivating) IITad & 31T 9=T 3ila- &4 J91ad
®Hl © | g8 WAl & Uld gH e 9ad, 9ad g 3rod WEdl € | faga a1 &
RE, I BHR IRIT I HIIEHA H g ddl & | Al &l Ed R 8- tHdl &
R 09 BARI dIU Al gadl & |

O91d Udh UdhIE I AdhRIcAd Hla-aicAd T==ITd (negative emotional state) 9 & 31
i @I FTdl AT ATadl o HATed B i, FEI<d YUl &l 2Hhidae o Iod—
Bidl & AT 99 IRIT<G/Aaeli<h hioAsdl 3cd-~ &l & |

dsili—d 9l | O4d @l TIHM IRt d AFIgd, al-l a8 o l 3T Hdbdl &
(Fdife g9 dithar # IRIX @ AEdws, al|l 9MiAC I8d &) | I-91d T #JS a41d &

3TE @ g, el gl # el © |
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DEFINITION

S=P>R

Stress occurs when the pressure is greater than the resource




dolld o Yeh[{
TYPES OF STRESSORS

S e External

W" * |Internal




Major Life EventsEIEE

Daily Hassles BEElStEiGeil




PHYSICAL ENVIRONMENT

Noise
Bright Lights

Heat
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SOCIAL INTERACTION

37Tersedr

HTTolhge

gE GART HTShIHS]

SYTAT-THRTA]
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ORGANISATIONAL




MAJOR LIFE EVENTS
Vs







INTERNAL STRESSORS
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oh{TcHD HlcH-dTd
NEGATIVE SELF - TALK




Hol opl ollel
MIND TRAPS

» JegiAd 3FHIG
« IS Sl SATFAINT FT H el

© §9 TS AT Fo M ol 99 W o |
- JfaRRIEd
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clarcdcd 30T
PERSONALITY TRAITS




T & HHF HT0T

F g E'.-IrlIHETI fEHh:I- I'f? | DEFINITION

& beliefs) S P > R

[

 AhNIHD gla::tlIUI d Hd (negative attitude

s occurs when the pre:

ATH @] AHID

-
» HlHlIHdh Gdld

o=

”~ |C:|T|J| (&

[ e

> T g o Hog

[ Y
»  TdY 96T (Toxins)

» THHUE (infection)

o O3 d e (acute & chronic)
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a-ar @ Gald (repeated stresses)

HId-ATHd d-Id (emotional stress)

-
ER IS
hldc
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15T ol 3779

FITTT WU
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TYPES OF STRESS

8

&

o

* Negative stress
dehRIcHS dodld

® Positive stress
HPhNTcHh dddld
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NEGATIVE STRESS “

T HATHAT EUATIAT F
Y % AReS, WW —cﬁnaﬁr
NhrId, Afagr 3R el

(' e, a7 3 oPTdR dd19 -
, ARIRF 3R FERIg3Ter ey

e py slldchuch THTT STeT Tl &
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 hRIcHS dd1d
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dodld
31T & foIT 39T dicahifolehdr 3iR
Adohdl T HTGAT YeTd T gl
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<d-5cYool clolld DS

AT 3T 91T &, Faife M

J2ATAT JHAE HRUI {—qq
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%rr H T J-ISCCI‘-IUI qgoll
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T q TS AT 3T G AT

FIGHT-OR-FLIGHT RESPFONSE

7@ BAX IXR ¥ 91 © BRU B U9E Udl & dl BARI IRR FORIED a1
"ADORIHD (positively or ﬂegetiu: y) DU Yy & & | E,\[:I Gl REGIEZI Rk
a¥ HIH] d“nl J1I“|| . | J8 Uh T8 g 'HTH'U-IH Uik YU (basic protective
esponse) & | U8 BAR IRIX & 9 a0 ® [0 JIR &1 ¢ (& 98 a11d ® HRED
(cause) § 72 A {0 98 ¥ I | fmfeifed fog @AR 9RIR ERT 01 &
AHTS® 4T3 ® a0 a3 &-

The Stress Response

\@
£

Dr. Hans Selye
y 1930's Dr. Walter Cannon

‘ Flight or Fight Response’
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ad H 3ifadlaE & 3ATgfd & Tow |19 o4 & Tid a1 81 Il & |

Tl DIMIBIHAT H TG Iad FA129d B @ 00 g6 I U5 d Idadid g
S E |

Tad Uhd &l ol ddd dJ &1 J1dT £ difdh dic © WA I IUdl 3T 9 |
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9T & TETa

EFFECTS OF STRESS

sTHIT S22 (PHYsICcAL)

A R (R (|

%

Y Y Y Y VY

=0T o7 &9

Hraur=2rdl 5 aara

- —
e Rm Lo

P T, —
2l H FACT—

U o IT=das

(BEEHAWIORAL)

THTA9TT o7 &71

= nly — .
O Ol S Uil o T=raT

T I

=HTH-T = 331497

=TT O T

STRESS

-
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HETHeHE  (COGMNITIVE)

- -_\"'h [ R
> Ui dl aol oo (pOoOor concentratlon)

- T
s = UlRllcAa col 213 (memory lapse)

» HABHIcHD Gled 0] (negative attitude)

,

- T, s ™ ™
#  HooAd dl diHET &T4T (forgetfulness)

» LI (confusion)

- rI_':!-'_-—:TI i,

|

(EMOTIOMNAL)

»  STEIT (nervousness)
SYMPTOMS

" - .)’
7 Tddl (Anxiety) e
r’--\- r’--\- ~ - -
-~ do |l dold- (lrritability)

[

. =, i
H  wc|-2lCl diad U< [TicTli—]

Lof,

~  Hde-dZN a4 (Impatience)

= e

» A2l (Sensitivity)




STRESS CONTROL

Jd TSI IT

A B C STRATEGY

ABC STRATEGY

B = BALANCE

ABC STRATEGY

A = AWARENESS

ABC STRATEGY

C = CONTROL




Stress Management Techniques Change your Thinking

* Change your thinking _ » * Re- framlng

3791 JTd Seell Al

* Change your behaviour

3H{ToAT SIdgl dcel " .'

* Change your lifestyle

a a
.I @ Ko O




Re-framing

o J-0AT T aaT § T 3T 34 IR
H dgR AGHH il & ot faar e 4
JO% FY IooT THS &

. THh gl T T <& A & 5

|

. J-HfHT ¥ IEaAFaT TS ISy, R
3M9ehl ST ST Teh 3ToTT Jahlel H 3R
e TATEYUT T F ¢ H Heg A 8

Positive Thinking
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HYAT cTdgR dcol

« HTAT dellaqul H #ccG hidl
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Fdl B

o HWIAT I HAT IFIAL TcHATFATS
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e 3T IR I hl TATAT &1 TR
e ¥ AN JEIAT H GUR gam

HAEY da
PN .
I1féd 8 ST
GolehY ST F
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qRads 3R gall 3
SELUCH
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10) 3T ST Folol IR 3 T &
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Being Assertive ?
l | LUK 4
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Q
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Assertive Skills

EI?,‘ ET 3|T34’r a7 chlhcsloi HETd éﬁ
R TaX # a1d +
sld 3T ST 3IUIIET &y

%ﬁme

HWWH?WWERTI

Benefits

3Td TcH-GFHTA

HH TcH-dded

SH drelde

IeATd R IDED choidquch gaelel
TG @ AR q@q H; as?r =T
UGl

TcH-TAIFOT dhr HTaAT
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eRIssd fhes ga& F1 deaifas(7 9 & 3f0F) vd 3=a gahT & Fmele

Current (A)

1.5 - 1.6 ¥l dF SRS qaah & FIC WGEA
. 27éwa$aﬂ33ﬁawa;msnm

TF current charging profile
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4000 -
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THUHA -1 AFHAS A qahT 8T ¥ CATsAT 1 AaAor

IS N IR A aa?ﬁzral—erﬁg AT YaTg HT &I & FROT
g

) nagntic fleld contou dy/dt — magnetic flux

T
W

55.5 —dp
46 5

dlprim/dt = 0
4285 Cp—
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Feare(Vertical) 9Fa+
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Field (T)

| 1 ‘ '
Hlellum : Nelon N itr(?)gen‘:
| o Y "
| o y
30 | Hydrogen, |
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’0- 1\\ 1 _Bi-2223 =
\ Y -
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N — |
60 90

Temperature (K)
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IfTorh (FalhesHeld) faedd TFad & FsFel F Aav

NbsSn Cable Configuration
(2+1)x3x4x5

@ Nb3Sn Superconducting Strand

@ Copper Strand

g a ’ Long CICC
3 Welding joint Jacket
- , ¥ /
" ,, . Welding | [ [ |
B Jacket
‘ e - Cable e
' i nsertion L2772 7 A—>P |
Jacket
Compaction
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Penning gauge-2

Zone-1

Y g

Zone-3

Control Pannel
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Zone-2

\/Penning Gauge-1
, [ /| -
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¥y -

Cooling Fans

s

Iiei‘ort/ Chamber .

« Nb3Sn TFa« &I asfesar

EHT-22 .99 v B -
108G f—mmni

12 nn
Photo Nu.=5651

Mag- 288 X
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. T

06 kG, 1.1 T

116

e afFaR 11/6/2020 11



ﬁmm%ﬁﬁrmﬁmmﬁm

Nb3Sn TFae &I SHHA

B AfaAR 11/6/2020



faega gFa= a?r é‘{-? ma Gl ﬁm‘m
m W [T 1
' \' " / : Fee:through , %

LN2 outlet 8 | (for temp)
3 A

,/
HV+
LN2 inlet




mug?.’rq'a’mnm#aér mmﬁmma

119

B afdar 11/6/2020 14




aa:ﬁmmaa:r%l

. PRIZET 81T GFaF HT IR FATeT 1.5 - 1.6
T QT 7 °§E A AT S g ¥

. FA-ITA Heoie F RN F Y FE T B

- QIAISSH &1 TFaE T WEIAT & CATsHAT & fAATor
9 IeTTT ST B

- Nb3Sn IFa& & HISHH &1 faFrw v T
W F ST T

- g TFIER uIhsHe faegd Iras &1 fAAr va
&EET 0.6 kG, 1.1 T UsW o TdT ST T ¥

. agawwa:agmmma;mmm

e aER 11/6/20



R AFER

11/6/2020

121

16



Institute for Plasma Research
Bhat, Near Indira Bridge, Gandhinagar 382 428, Gujarat (India) are, fawe fer ga, i, ,382428(3ma)

An Aided Research Institute Under The Department of Atomic Energy, Government of India




19 Hgm™ET

2

T

0 @l

NN

K CIE GG D IEIREEDLS

2. FHAT [ st =& ol Ffadr




N

Ty 9 e

TAATHT [, TIEeT, STl allfa FHTET qTHUT AT
TL AL HTARAT o0 TTAATHIIT Rl T&TH %0l STl 2|

S URUH # a4, e G9rg araiiudl &l AT
& ITANT o TorT |aried / Senfad / =ra= f=ham =T oml

"frteT 9T wAreAT ofiUE ATell qEAE AT OHeRferd #iY
Hquried 6T 97 o7 Safd e o geqiadl T
ATYT H FNTAT / ST=rae / Aariad st T2 o7




LIVING WITH

PLASMAS
v

The Modern Tool For Mankind
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gfawT=t hr gtaferar

How much did you know about plasma BEFORE attending this webinar?

150

137
(28.4%)

19 (24 7%)
100

< - — - 77 (16%) 84 (17.4%)

50
39 (8.1%)

26 (5.4%)

28.4% 24.7%

How much knowledge did you gain about plasma AFTER attending this webinar?

AR # #HTT o & 9l

482 responses

200
[o)
42.3% 45.6%
(4;031;5) (45.6%)
100
2 (0|4%) 1 (0.‘2%) 11 (3:3%)
0

0 1 2 3 4 5
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St 3 ST

Was the speakers /demonstrators knowledgeable about the topic/exhibit?

482 responses

83.2%
ST ol

(83.2%)
200
1(0.2%) 5 (1%) 4(0.8%) 12(2.7%) .
5 | | | ] 58 (12%)
0 1 2 3 4 5

Were the contents of the talks well organized and easy to understand?

480 responses

«  SYIEATd HHSIA H 3 U
glaafad ® @ 3mafard

71%

200
0,
22.9%
1o 110 (22.9%)
1(0.2%) 2 (0.4%) 6(1.3%) 20(42"’
0 | | \
0 1 2

Were all your (and other) questions answered to your satisfaction in the Q&A session ?
482 responses
(o)
_ , 75.9%
Q/A session satisfactory ?? ey
300 b
200
(o)
16.2%
204%) 308%) 204%) 1735%)
’ 0 1 2 3 4 5




Glow Discharge Plasma
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Jacob's ladder

Jacob’s ladder
I Il 2 IE: EE: s
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geT hr fafrsear
AT & J&2
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lon Thruster

D
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Plasma Pyrolysis

EN0 BN P2 EN: BN EEs
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Explanation of the experiment  Was the time allotted suffici

(
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. AT FT 3HTdcHd
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Uniqueness of the experiment Demonstration of the experiment Explanation of the experiment Was the time allotted sufficii

H W N B

gaeT 1 fafrsear
YI[T T Yl
T T cIIEdT
THT hT 3Tdce
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Plasma Nitriding

ENO0 BN B2 EE: EN+ BN
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Magnetic Levitation using Superconductor :
JURHSFT HN 3TART
Haafes afgces

0 mmo mm w2 EE: EE: EES
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Plasma Globe
ColloHI EICIC]
100 Plasma Globe

o N 2 HE: EN4 EES

200
100

(
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. AT S fafrsear
. JART T Y&l
. 9AIET hT ITEAT

. AT T 3Hdc

A WDN P

148



Model of Tokamak
00 T WMZ BN EN4 BN Tokamak Model

200

100

0
Unigueness of the experiment Demonstration of the experiment  Explanation of the experiment Was the time allotted suffici
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WEBINAR
ON

takshmi thoppu
Can plasma be used

usable launching vehicies?

Anakha PM
Sir, how can we make cold plasma in labs?

261 B 0]

takshmi thoppu
Can plasma be used in reusable launching vehicles?

Anakha PM
Sit, how can we make cold plasma in labs?

Mankind has created several kin
1) Betors ieatmant () Aer piswm tvat

Angora fibers have good thermal If
however, they and have poor febrici
Is difficult to weave a 100% An
product. Plasma treatment increase: .
roughness, making it weavable.

T World's first plasma treatment piant for Angara wool installed at K-

0,

Plasma discharge Tubes

HE

e
o

Outreach Division

Institute For Plasma Research Plasma for nitriding
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ITEY (Outlines)

Q SoTTetT (HT. U, UH.) F1 3297 (Objective of CFS in SST-1)

Q STt (HT T% TH) &7 =ae0r (Overview of Existing System)

O A9 hi MA9THAT T &7 (System Up-gradation: Objective & needs)

Q FE &te T ATa-ATerdh e =i =197 (Installation of Current Leads & sc feeders)

NN N

Q FrASAS 418 T9 (Cryo distributions. Layout, fabrication and installation)

Q IoreT A= Ue araTad (Quality Assurance)

Q 9191 (Summary)
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JUTeAT (¥t T TH) T I9T (Objective of CFS in SST-1)

o TH UH -1 &l ATa=Tersh FFaeht i 10 . 08T qo Aratora e

o FHE-ATHT AT BT o TFIHI o TATAT AT (5 hiead) = T I 5 Tk dq
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TSt (FHt T% TH) &7 389F.. (Objective of CFS in SST-1.)

o« T ATAATAT TR H HT-TATS & A AT & o AT |
o T TE Fdhl H FARISAHE ST oh,
o YT UF Faehl | TATSHT AT
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SOTTA T ("vﬁ' T%h TH) &l ICERUI (Overview of Existing CFS)

o W 2.5 Hiew T, JATHRT, giae
o ICHT ELOT (80 K)




Tt (Fﬁ' Th Tq) Fl TRETAT (Overview of Existing CFS)

FE-ATHT
(FFga 21777)

o AT IO BEA-sMEHces & 3 9 4.5 K
TIRTESE qQIT AT GIHTAH, FHIAT T & q18<
giteras 19 ey oy

« TRATAT T T, AATErT STFHLOr 7 FAF=or Jorreit

o 3. 9T, TH-ITT F AT gty
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QUL hl MALIAhAT T T (Up-gradation Objective & needs)

o SHT TF TH IUTAT H 16 EF TF Fahi il ATATAT & ..
1 U3 (+/-) IO FHIE & UE Fle oS UF e

o« TH UH & % ~ 25 TATSHT TINITcHE ATHIATAT H T

o g AT TATSHT B AT IT TH-3 THIhI I ATHSRT &
I ...
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i Fﬁsﬁ-ST.HT. =< T =TT (Installation of Current Leads/sc feeders..)

Q Rata wer § A9 AR IRIAT = HATET se/re feedeienT
Q <% O F I[EAT, 9912 4T TH-3 3 a9 4F Th-5
HTAT-ATSAL, MEHIEH I STIErEET YT sl il
Q FAEa/ITHT A, Fatad hie-g F T91¢ &l (Ath1a
Q F79-a1 GiET T sragagie [air gq:
- JATH FAIE T AR ATqT A 2ad FAT




i Fﬂe\'ﬂ-?ﬁ.ﬁT. =< T YT, (Installation of Current Leads/sc feeders)

5 T TATHAT, A Fie-oATT F AgewE T T de N
TS Sohe T FIAh Tl -

& ST-10 FHiL F T : ATAA T Fla-aAle & TeI

& r-Fr fpede &t gfafaraar

& FLE-ATSE QLT ATSTA-T1E ZIT FFIL H TA9gq

R¢

¥ FE AT & T T FeH AR T AT 0H
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EIRINIGED EELE] % TR (Cryo distributions: Layout, fabrication- installation)

=i foig
Q AT 3T S0 SHALT & ol gyi=ra Faq
O FASHE araqTe 9% T e oa /o (AT
0 OTsfuT ST, F9TE T2 3T 59 Siodd ATqid =&
Q I TRETAT T IS0 ITHLOT TAT HHL KT GIATR R0
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HIAISTT T, (Cryo distributions. Layout, fabrication-installation..)

gfa gfera srqfi—agfeT
IR 9T TH-3 Fle-cgd T TATET FTAT- reas Rt
T F fa-afd 2 o

Returnto
HRL Plant

= THTHT HEHT-HTT

> HTFA (STHT FATAA, ATI-TA07AT h

FTLOT)

> S Bl (IF ITI-aTg & HTL)

» SEAE-TTE ; AT =T F fax




HIAISIT I (Cryo distributions: Layout, fabrication- installation..)

= I8 I UH-3 Fle-A 1S9 | STHANT 34,
SSAT-AT o TATE o 39 e 4T (~300 K)
H qadd & 12 gIeT I | &7 T7: STINT

o AT STl AT aredl, HTH-TA

( thm ot w0

o . . = N~
Hicy, aldldC HIHA 44, oellaeen

A

AT | qaToTd

s SEETAT FT AT FFL & d8L F 39T

L +we JL -ve 3U +we U -pe
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IS I, (Cryo distributions. Layout, fabrication-installation..)

4T U # 3 & TEgUes gl o aH fed At i Gt

Se9T: . AT, TH-TTC F Tl GIEAT

fehleeshel aTq | A (~5 K) FTH i d912 EL/
TGgAT E
Sf&aw I : 14 bar AF E
FTHRI qTI-afE : 4.5 K to 300 K E
SRR €T ; vt S ¥ e :
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1\'['U'|'E|?-|T ﬁ'Zl‘El‘UT CRIRCIESGE ﬁ\'vEITEl' Wﬁ'&TUT (QA/QC: Helium Leak Tightness etc)
T EETAL. |
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qrasr (Summary)

ToHT ot SeThid & Gt Fie SAISH sl TATIHT

3 uraT TAF=I0T T STI=TAT AT, qTieh Ut g2 A taferai § g erai 7 a1
AT ¥, ATTATIG Hiehe (ATHT [hd T TCAETT Fi Al H helFwH

A=A ATcH A TATEAT i TgATH ¥ TUH 31T TATT FILATS [FHEH ISTT [T

AT fohiesher TSI1 T e qash dog fodT =T

TUTAT H ST A2, ST T AT ATl Tt T8dT T THTaer

qrqoy afatet o fataer faerasrar &1 dae g4 #F aras(e 3i=d g9 a91d gU

TAT AT BTH
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