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“Plasma Khawvel Mak Tak Mai Chu”
Comic Series No. |

/~ He Comic Series in a tum ber chu haupangte hnena
Plasma Physics chanhchih ngaihhawm leh bengvarthlak
taK tak hriattir g hi.

He comiC series Chhunga thu awmte buatsaihtu hi
Ravi Kumar-a a hi a, lem Ziah leh Cheimawi (artwork)
lam buaipuitu erawh chu Ansh Trivedi, EKlavya
School, Ahmedabad hmuha pawl 12 Zirlai a hi thung.

Comic series hi tih chhuah zela, Plasma chungchanhg

leh g tahgkaina hrang hrahg te, nuclear fusion hmanga

thahrui (hucClear energy) |0 insiam Chhuah dan te
Chhawp Chhuah zel theih kan inbeisei a hi.

He thil hi science huahg tih zauha tura hmalakna
pakhat hiin India ramin Kum 75 g tlin [awmnha |leh hriat
N rengha puala buatsaih a hi bawk. )

OOOOOOOOOOOOOOO
NEW INDIA@7S5
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Institute of Plasma Research ten India
Tl ram kum 75 1lin hriat rengna puala he
thil hi an buatsaih a ni.
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(Nipui lai hian tuk khat chu j/\

(Ka puuuu... lokal
vat tebh...




~~  Bawiha... meialh

hlawm lianpui a ni alawm.

Eheu! Ni han
sat dan em em chu
a va namai lo em!

A nih leh
tuin nge vanah

Uhian dah a?

Haha.. Bawiha, tu mahin an
dah hran lo, arsi pakhat ve tho a
ni a, kum vaibelchhe tam tak a
lo eng tawh zawk maw le.

Ka pu,
engatinge ni hi a
sat em em a?

ﬁwt | sawi ka pu,
arsi te chu te reuh te te an

nia, zanah chauh an eng thei a,

ni eng angin sat pawh an sat ve
loh~hi, a ni lo’'m ni?
| [ ZN f A
LHoT]

¢

Hahaha... Bawiha, a
chhan chu Ni aia an awmna )
hmun a hlat bik em avang
2awk a nia te reuhte anga
kan hmuh thin.

Eheee! A va han lian
om ew ol MAnSsSe
tiat lekin zu lang si a!

Ni hi kan awmna atanga arsi hnai ber
a ni a, lel al nian a let 109 dawnin a lianin
a 2au zawk a, kan awmna lei anqg tiat thil
hi maktaduai 1.3 vel pawh rem khawm ila,

ni-ah khian an leng thei a nic%

Mahse ka pu,\

ni-ah chuan eng
thil nge kang reng
reng le?

‘ A chhan chu a awmna
a hlat vang a ni a, kan awmna lei
atang hian Km wmaktaduai 140 -150

vel laia hla a ni a, chuti chung chuan
minute 8 lek chhungin ni eng hian
lei a lo thleng thei a nih chu!

IPR Qutreach 2023



Ka tupa, ni-a thil kan
hluah hluah reng mai chu Plasma
mei alh an ti asin. Lokal teh
inchhungah Plasma leh ni 2un
chakna te chu ka’n hrilh ang che,

Thutthlengah
hian lo thu la, thil ka
han hmuhtir ang che...

Ooo ... vur
a ni tih | hria

IPR. Qutreach 2023




R4

Vluk takin
han en teh, en

Tui tlem tal |

?e 2

thil nge | hmuh hmu em?
Aih ... Vur
chiah ka hmu

Thingpui 1 lum

Hetah lokal leh dawn em ni ka pu?

teh bawiha, bela vur
awm hi han en la, meiin
ka hliau dawn a ni...

Hahaha... Aw, a
ni mai ang chu, mahse
chumi hma chuan thil ka
entir ang che... engtin nge
vur kha a awm z2el tih ?o
en reng rawh aw.

Y Ka pu, tui hi
engatinge a lo phul
(bubble) tak berh
berh a?

)
tunah chuan tui a
lo lang ta! Khawi
atangin nge a lo
awm ringawt le?

kha malk tak maiin
tuiah a lo chang ta a ni.
Tunah chuan reilote kan

VA

Tui kha a lo so ™
ta a nih kha. Thil khu
var lam deuh lo z2am
chhuak kha | hmu em?

,' ,,,‘ Kha kha tuihu a n/‘w

ohak leh lawk ang

TPR. Qutreach 2023
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Aw le... Matter nihphungte tah khan kan hmu

a ni. A tir berah chuan vur tlang kan hmu a. Eng Matter ber nge

a nih kan tih chuan Solid (thil sakhat) a wni. Thukah kan han tih sat
takah khan solid (thil sakhat) kha liguid (thil tuilam) ah a lo chang
ta a, kan tih sat chhunzawm 2zel khan liguid (thil tu;lam) kha
steam Ctuihu) ah a lo chang ve leh ta a

(S 7 ) / ‘ \ /\
—_— /

e
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Vur tui leh tu;hu te hi
thil pakhat vek a lo ni reng a
ni maw? A van mak em. “

Ni e, thil
inang vek tia
saW/the/h Z;;) n/, ah

en paknhat le
gﬁogeg pahnihte
mbelhbawmm a siam
vek an ni a, mahse
an awm a’an Cvur, tu/

leh tuihu) eraw
kha chu a /nang
lo a nih kha.

I thil min entir
chu i zo tawh em ni ka pu?
A nih chuan thingpui chu lum
tawh la...

Hahaha... a tha e,
thingpui chu kan siam ang a,

thil dang ngaihnawm tak tak
ka hrilh leh dawn che nia.

TPR Qutreach 2023



Ka pu,
thingpui chu | s;om
20 tawh em?

/A

Bawiha, han ngaihtuah chhin
teh le, tui kha temperature sang em
em mai, 12,000 °C vel zeta sangin ti
sa ta ila engtin nge a awm i rin?
Tuihua Oxygen leh Hydrogen
i inbelhbawma awmte kha a inthendarh

a —d ang a, thil awm 2zel dan tur chu a
k, ‘ phumwm chho tan dawn chauh a nih

> chu...

- BaW/ha lhr/a h
em? | awmna apiangah '- ‘
khan Plasma chuan a hual _V
vel reng che asin! I hre lo

mai pawh a!

Temperature
sang takah chuan oxygen
leh hydrogen te chu
inthendarhin free ions leh
electron te a lo awm ta a, chu
chu kan tih sat zel chuan tui
ni tawh lovin Hydrogen leh
Oxygen inpawlh

“PLASMA” a lo ni
ta a ni.

—

Ka pu, Plasma
chu khawi hmunah
pawh a awm chuan ka
va hmu si lo ve?

IPR. Qutreach 2023 06



Han hawi vel la, | bul velah khan i
hmu thei reng asin... Thuka mei alh sa
tak khan wmei alh sir vela Plasma tlem

azawng a siam chu | hmu thei W

Chunglam han
hawi chho la, ceiling-a
tubelight engah pawh
khian Plasma chu a
awm a nia!

He gas lighter hi han en
teh... Lighter i hmeh changin eng

thil emaw i hre thin em, i kuta rawn
Kek deuh chhek emaw te?

Aw, aw... thil eng phe
2zeuh ka hmu thin, kuta deh chuan mi
a nghawr (shock) zek zek thei.

/L=
/ Kha thil eng
phe zeuh pawh kha

lasma a ni alawm

Wow! Chuti
chu keimah pawh hi
plasma siam ka ni
elo?

Bawiha, lei leh vana thil

awm 99.99% hi plasma (plasma state-a
— |

awm) a ni tih tih | hria em?

\
Wow! Plasma chu N

Hahahah! Nangmah

tak kha chu plasma i ni tihna Pathian ang wmaiin hmun tinah a
a ni lo. Mahse van boruak zau awm zu ni reng a!
tak, vanthengrenza arsi 2awng

zawn,g leh arsi inhlawm khawm
(qalaxy) te khi plasma an ni

mawle.

/

Hetiang 2awng hian sawi
ila a fuh awm e. Kan taksa bun

tinrengte hi plasma, kum tam tak, ium

tluklehdingawn liam tawha arsi thitate

' atanga lo insiam tihna ang a nih chu!

TPR Outreach 2023

A van mak
em! Arsite nen
inzawmna kan lo
nei reng mai a
o7




A nih chuan ka pu, vur
tlang te, tui te leh tuihu te ang tho
khan plasma hi chiang takin kan hmu
thei em?

A hmubh theih alawm;
amaherawhchu vur te, tui leh tuihu te
lan dan ang wni lovin. Plasma chuan

ions leh electrons te a nei tih kha ka
Q’Nh tawh che em kha?

V.

Plasma
chhungah chuan chung
jons leh electrons
tluklehdingawn tam takte
chu, khuai rau thlawk
mur mur ang mai hian an
phu mur mur a.

/D
Tin, Plasma
thenkhat chu sa
tak te, sa vak lo te
pawh an ni thei a
ni, a insiam chhuah
dan a zirin!

A
L‘ "
’.‘

> \‘(
~ Chutianga an chet velna

lamah chuan ions thenkhatte chu
electrons te nen insu velin an inbelhbawm Mahse
that leh chuan a tira atom kha a lo insiam chung chu engtin nge ni
leh thin a. Chutih rual chuan energy Csun) nen a inkaihhnawih
Cthahrui) lo insiamin, eng Clight) angin a lo dai ey

lang thin a, chu chu kan lo hmu thei ta
& thin a ni.

ka pu,

{

TPR Outreach 20 0%




Aw.. a ni maw! ka lo
theihnghilh hman a ni maw!

Ni (sun) lai tak khi, temperature sang em
em wmai a wni a, chuta hydrogen awmte chu
plasmaah an chang ta thin a ni.

Chu plasma, ni lai tak ami
chu a sain a muk em em mai a, chuta
Hydrogen inhlawm khawm chuan Helium
siamin energy (thahrui) nasa tak chu

eng’ angin a pe chhuak ta thin a ni.

Hetianga ni atanga
energy lo insiam chhuah dan
. . «
ropui tak wmai hi “Nuclear
Fusion” an ti a ni.

Kan hriat loh laite hian
ni-ah khian energy insiam
chhualk turin thil nasa tak a
thleng reng tihna a nih chu!

TPR Qutreach 2023
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Chuan maw BaW/ha he plasma hi alawm, ni -
(sun) atanga chakna thahui (energg) lo insiam chhuah theihna, he kan
awmna solar system chhunga chakna thahrui (energy) kan mamawh f .

zawngte lo awm theihna bul chu. fs

' Heng energy zozai, second khat 4
chhunga 3849.60 septillion watts 2et pe chhuak S
tur hian kan Ni khian second tinin Hydrogen :
Kilogram tluklehdingawn zaruk (600 billion Kg)
zet a kang ral thin a nih chu mawle!

/ﬁx‘ %%ooooo/

Chumi awmzia chu

33‘! 600,000,000,000,000,000,000,000,
000 watt t/‘hna a m‘h chu. A va han

\\l\rﬁ tam em!
Eheee...

i 7 A va I’)
tam rem rem ve leh!
Number 100 thleng bak

ka hre hlemem/

Nooo.. | will
take bath
only in water!

Khai le! Bawiha, inbual
a hun e... vawiinah chuan
“Dihidrogen Mownoxide” hmangin |
inbual dawn nia... Hahaha

A TAWP
TA

*H20 (Tui) = Dihydrogen Monoxide (Tui Chemical hming a ni e)



MAC H(INGCHANGA THU Ngay
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PLA9 LEH BENGVARTHLAK TAK mk,’-:- Wy

Universe liei leh van) hmun zaa ’._ -°: Plasma i kan. bul vel hmun tinah ki a-n ‘& awm
sawmkua pakua leh pdm‘f pakua a ni: .Kawlpheah -te,.aurora, fluovescent fubes,
99. qqq % te i plasm a 1pfasma | mecalh leh elec.‘hrnc. sparks lek ‘l'hl dangah ‘te. !
- stateza‘awml an i " - Plasmanhi femperafwe Tiniam fak
' . (abwlmfe 2evo) tanga 5. ’mlhon—degree
(,elslus dia sangahfe pawh 3 awm thei ani

Plasma non—engmes. hmangm N ‘-fO l'ek
/ iy c,hhungm spac,ec.raﬁ'—m Mars a ‘Hn(eng
\ ’rher-a m

Swne'kku leh vu;f paw ar\ ' tak hual vel‘l’u
E (rmg) nei chibo' Plahef 1‘2 hian dus‘i’g
L plasma ah nei.

" Second hn hian plasma vawt, kg | bawr vel ;
lm kan awmna lei tuamtu’ a’rmosphere a’rangfe
h;an ‘a put c.hhuak reng a ni.

Plasma lm 'eléc'l:m_ el
magne’nt, £ eld tén an’ fawk
" theih avangm ker\g hmang

lman a ﬂt\b\NJlr\ “l‘heM a P\l,

Leca magnehc. 1G“el::l‘-fe AR zumg
| a‘l'a'p a charge ?ar‘hc_les hlauhawm
'rak 'tak. Ivkal -‘Hnm‘l’e' lak atangin min
N ,._-. veng reng ani.
vian agriculture te, W
engineering, eleec s, [EE copper ai pawhm plasmaah \
medicines, textiles, N hian eled'nc. a kal chak thei
' & zawk a m

Plasma vawt lcold plasma) h” ac,’rena
ﬂ\a |o d’m ‘hNMm‘hA tha bef lew mchrmg
« vun fan’a hlaa\hawm s: lah ani.

Kawl vawikhat.phe’ Zeuh. ringawt lhian
pulb watt. 60 hu 1‘Ha ruk .ch\hqmg vel
'heng ﬂ\el 'har kb\awp c;hakna a ne'u
=/ Jm

lasma hi energy siam.
dpuahna. khawl, nuc,lear
afusion madnmes—ah
mperature tih sanna atan
Maman thin a ni a; ni c.hhur\gnl
safna ai pawha a let 15.3
. sangin a tih san theih a ni.’
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Institute of Plasma Research (IPR) hi Research ¢ Development Institute hiin Sabarmati (ui Kam, Indira
bridge, Ganhdhihagar, GUarat a awm a hi a. Kum 2986 Khah dih niin Department of AtomiC Energy
hhuaiah a awm a hi. Institute of Plasma Research hiah Plasma SCience thiamha ChuhgChang leh a htanh-
hate Zir Chiaha, Ehergy sim Chhuahha Khawl, NucClear Fusionh technhology Siatm Chhuah leh tih htmasawn

—| teanh tum ber a hi. He Institute hiah Plasma physiCs Zir Chiahha, experiment te, ToKamak experiment,
theoretiCal leh Computational studies te Chak takin a Kalpui mek a hi. (Tokamak hi huClear fusion reac-
tioh hmahga energy siam Chhuahha khawl a hi). IPR hhuaiah Tokamak experiment pahnih Kalpui mek hiin
pakhat Chu “Aditya” a hi a, Aditya hi Tokamak, India kutChhuak hmasaber niih kum 1990 atanhg khah
hmanh tah a hi tawh a, pakaht dang leh chu Steady-State Superconducting Tokamak (SST-1) a hi. IPR hi
Khawvel pum huapa energy siam Chhuahna hucClear fusion mega-project, France rama hmalakna Kal Chho
mekah pawh hodal agency a hi bawk. Chutianhg chuah, IPR hiah energy siatm Chhuak thei fusion techno-
[ogy tih hmasawnnha programme liah tak a Kalpui mek a. Chu bakah Chuanh thil Siam Chhuahha hmuh In-
e dustry-ah te leh mipui hmanh tangkai theih tur plasma technology tih hmasawnnha kawngah te a thawk
nasa hle a ni. IPR hi LIGO-India SraVitational wave project (lei leh Vah boruaka graVvitational wave Zir
Chiahnha) ah pawh a tel Ve a hi.
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;"" India ram kum 75 tlin hriat rengna puala he A {d
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