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“The Wonderful World of Plasma” Comic Series #|

4 This CoOmicC series is aimed at taking concepts o,f\
plasma physiCs to Childreh and introduce them to
the fasCihating world Of plasma anhd its appliCations.

While the concept anhd SCript Of this ComiC series

was donhe in-house, the art ahd layout Of the comic

was done by Anhsh G Trivedi, a talented, 12th stan-
dard student of EKlavya School, Ahmedabad.

We hope to bring out more issues Oof this comicC
series dealing with various aspects of plasma, itS ap-
plications ahd enhergy from huclear fusion.

This sCientifiC outreaCh aCtivity is t0 Commemorate
75 Years of Inhdia’s Ihdependence.
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A scienfific outreach programme by
— Institute for Plasma Research to commemorate
75 years of Independence



Grandpa..
Grandpa.. let us
go play outside
/n the garden...

=TT — / f
(One fine summer day...) A

,; “Oh! its too
hot outside

( Grana'paaaa..
Please come..
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Phew! | am
breathless... The sun|
is so bright today! ) {5

2%

Why is the
sun so bright and
hot Grandpa?

Don’t lie grandpa..
stars are not so bright and
hot ! they are only small
dots in the night sky and
ights are cold o grandpa 2

[

Hahaha chotu,
that is because the stars
A\ _are very very far away.

sun is the closest star for us
and is almost 109 times wider than
Earth, so it would take 1.3 million
Earth's to fill the Sun!

Yes my
dear.. It is actuall

a big hot ball o
fire

g
grandpa?.. Who
\ put it there?

Haha.. No one put it
there Chotu. Its been
there, shining for many
millions of years..

Ohhh soo big ?
ut it looks so small
like a football !

That is because it
is far far away.. almost
140-150 wmillion kilometres
from us, and sunlight takes
'\ about 8 minutes to reach
N earth !

But gmna’pa,\
what is burning
inside the sun?
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Son, it’s a very unigue
fire that burns on the sun.. a fire
called plasma.. Come, lets go inside

. I will show you something that will

explain sun’s engine to you

Come and sit
down on the chair... |
want to show you
something..

T

Ahh.. You
know its ice
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Look at it ===
carefully.. What do Qo you sec any
you see? / water

No
o L lcel ice! Ice! grandpa... | see
S WS only ice.

/' AN

I Are you going to
Come here make tea grandpa ?
son, see the ice in
the vessel, | have
kept it over the

fire..

Hahaha. Yes |

) will, but before that
LN let me show you
- something... What is

happening to the ice?

//
) )
N

7\ \,

)
O O n

N

N\

(A few minutes later)

’ I Grandpa..

now | see
water! Where did
it come from ?
-

see, ice has
magically turned into

water. Now let us wait
or a few minutes...

Grandpa, why
are there bubbles in|{
the water ?

The water is \\
boiling now. See the |
| white smoke-like thing

coming out of the
water and going up ?
That is steam.
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Yes.. first it was ice. What state was that in ?
— solid. Then when | put it over the stove and gave it heat, it
became a liguid that is water. When | continued to give it heat what
happened? water started boiling and becoming steam.

Ice, water,
steam.. they are all
same to same thing? N

Yes. They are the
same, two hydrogen
and one oxygen atoms
bound together, but in
different states. Ice is
solid, water is liguid and
steam is gas. The three
states of matter. By giving

it energy (Cheat) we can
take it from solid state
to gaseous state.

Finished your
experiment? now make
your tea...

Hahahah Wait |
will make the chai and then
will tell you something more!
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Have you
finished making
your tea ?

Chotu, just imagine what if
we if we heat the same water to a
very very high temperature, say, 12,000°C
2 The steam will get split into hydrogen
and oxygen and that is when the fun

starts... < 7
S~

The oxygen
and hydrogen
will take energy from

the high temperature and
split into ions and electrons.
Now, if we continue giving the
heat, the jons and electrons will
remain in that state and we
now have no water, but a
mixture of Hydrogen %
Oxygen

“PLASMA”.

\

/ 7 -

\
| Chotu, Do you
know ? Plasma is there

everywhere and you don’t
even realize it !

But Grandpa,
if plasma is
everywhere, why can’t
| see it ?
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You can see it all around you Q

Chotu... The heat from the fire in the
stove creates a small plasma around the
flame...

Look up to the
ceiling.. The tube
light..That has plasma in
it too!

/
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Look here at this gas
lighter.. Don’t you play with it and

get tiny shocks by pressing it
against your finger?

Yes Yes. | can see nice
small lightning inside it and | get a
shock when i touch it!

spark you see is
plasma too.

Wooooo ! so
| am made of
plasma too ?

Chotu, did you know
that 99.99% of all known universe..

Is In a state 070 Plasma — e e |

-

Hahahah ! No you
are not plasma, but all the
stars, space above our
atmospkere, space between
the galaxies etc. are all in
plasma state.

Wow... Plasma
is everywhere.. Like
G6oD!

Ny,

/qfa‘\

- = > Hurrray !
But, in a way, \
everything that is in our ( _ /( So ! a:;n'lc?”
body came from plasma.. star chi

from stars that died billions . /\
\

of years ago !
' o7
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So like ice, water
and steam, can we see and
touch all Plasma ?

Well,
you can see it, but not
like how you see ice, water
and steam. Didn’t | tell you

that plasma has ions and
\ electrons?.

" .
N
.. millions of them

moving like crazy bees in
this crazy flight!

NN
Also, some
plasma can be very
hot and some at
room tewmperature
too, depending on
how it is made !

Some of the ions will
eventually hit an electron and they
re-join to become the atom from which S o
they originally formed. When they do
that, they give out energy, some of it in
the form of light, which we can see.

this got to do with our
sun Grandpa?
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Ahh yes.. | almost
forgot all about that !

the center of our sun, the temperature
Is so high that hydrogen there gets

converted to PLASMA!

This plasma in the centre
of the sun is so hot and dense
that it fuses hydrogen to make
Helium, producing huge amounts of

This massive
engine inside our sun is
called “Nuclear Fusion”

So0000 much happening on
the sun that we don’t know
about!
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Well, Chotu, It is the same plasma that runs the 2 .
sun’s engine and produces all the energy needed for our solar system! KB

To make all this energy,
Our sun burns 600 billion kilograms
of hydrogen every second to produce [
38,460 septillion watts of enerqy per /NS

second! . O

This is 3.8366 followed
by 26 zeros!

al Z—

Nooo.. | will
take bath
only in water!

Ohhhhhh... | don’t

even know numbers
more than 100!

Come on, time for your
bath and today u will take a bath
using liguid Dihydrogen Monoxide™..
HAHAHA!!!

THE
END




"ngssrmc FACTS ABgy,

PLAS'MA

99.999 % of the known umuver.se isin ‘Comets and plar\e'l‘arg -
'Hne state of: plasma' . rmgs have dusfg plasma. -

medicine, textiles, Waste

k% .

Plasp\a based \oh‘eﬂgmes can fake :
a spac.ec_raﬁ'ib Mars:in 4O dags 4

Plasm& can exusf at #emperafwés
, “very close to absolufe Zero ‘]‘o .
more. ﬂr\an S ﬁr‘“ubn degrees C .

Plas-ma is seen alt arow\d us 3
lughf'nmﬁ, aurora, fluorescent 'I'uloes,- .
ﬂames, elec,'hruc, sparks etc. .-

Ab‘ou‘l’ F kg of cold plasma esc_apes .
’c‘rom earﬂ'\'s afmosplnere every second

" Plasma’ reac.fha ‘f"qM‘ﬂ %N
tO elec_'l'v'uc, and mggne;hc_ b

_ fields and: hénc.e éan. be ,
c.on‘l’?olled by t hém

prefec.'hs us.from sun's

F»Earﬂ\ s smaﬂ ‘magnetic. Ge.ld
dar\gemqs .charged par'hc.les

Cold plaasma is the most .

engineering, elec onic eﬂ‘ec_hve anti-bacterial ager\t

:“.{tha'l' is not ham&ﬂ to our: skin

P.Iasma c.an c.ov‘\duc.‘l'
;Jecfr’ icity baﬁ'er ‘Hnan
: c_opper' v

“One small lughfﬁmg ‘has -
enough ower. tolight.a’
60\N bulb For 6 months

. Plasma i is used m
nuc_]ear fusion
ynac,hmres to generate
‘fémperatures more
‘l’han [ 'hmes 'Hna'l' in

ﬁne sw\ ‘s core.’ :




__Famous Plasma Physicists

Andrei Sakharov B A o " Levlandau
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““THE WONDERFUL WORLD OF PLASMA" COMIC SERIES NO.1
Copyright : Institute for Plasma Research. Gandhinagar (2021)
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The Institute for Plasma Research (IPR) is 0Cated in on the banks Of the river Sabarmatl near Indira
Bridge, Gandhinagar, Gujarat. Established in 1986, it is an aided R¢D institute under the Department
of AtomiC Energy (DAE).

—| The Institute is engaged in basiC and applied research in Plasma SCiences and Technologies with a man-
date to develop expertise ahd technologies for NucClear Fusion as a source of Energy. The Institute has
a Vibrant research programme that inCludes manhy Small experiments, two major Tokamak experiments
anhd theoretiCal ahd Computational studies in manhy areas of plasma physiCs. The tokamak experiments
include India's first indigenous tokamak, “Aditya”, whiCh has been in operation SinCe 1990. The second
is the Steady-State Superconducting Tokamak (SST-1). IPR is the Indiah hodal agency for its partiCipa-
tion in the international fusion mega-project Called ITER being built in France. Accordingly, the Insti-
tute has initiated a major programme in development of Fusion related technologies. Apart from the
,/ focus area Of Fusion science ¢ technology, the Institute is actively engaged in developing plasma-based
technologies for industrial and societal applications. TPR.iS alsO ohe Of the partiCipating institutions
for the LIGO-India project.
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