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Illustrated by J

Raju was busy at the Ganpati temple
when someone covered his eyes
from behind. They were familiar
hands.

“Dada!” He shrieked, “l thought
you won’t come due to your ex-
ams.” After completing his twelfth

20 | * 37EH e T WL R03%
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standard, Raju’s elder brother Sanju
studied at a college in nearby city
and stayed at a hostel.

“How could | miss Ganpati and
food fest?” Dada replied.

Raju’s village enthusiastically
celebrated the ‘One Village, One



Bappa’ model since a few years.
Obviously, next ten days of the
festival were going to be
super-exciting with pujas-aartis,
cultural programmes, and most
importantly, their food festival
‘Khauchya Gaavaat’ which literally
meant ‘In the food’s village’. Stalls of
pani-puri, vada-pav, dosas, biryanis
and variety of Indian cuisines made
this fest very unique.

“Raju, | have a surprise!” Dada
took Raju to a stall where table-top,
gas-stove, steamers, frying pans and
stainless-steel dabbas were kept.

“You booked a stall?”

“Taste this!” Dada gave Raju a
steamed white dumpling.

“Ukadiche-modak! Competition
with Aai, huh!”

Their mother took orders of
ukadiche-modaks-white coloured
steamed dumplings with filling of
jaggery and coconut — as it was
Bappa’s favourite food and their
mother’s speciality!

“Hey, but these...” Raju frowned.

“... aren’t ukadiche-modaks! They
are ukadiche ‘Momos’- steamed
white dumplings with fillings of

vegetables, paneer- just like modaks.

| learnt them from a Nepali friend,
Jagat in our hostel. We had put mo-
mos stall in college together and it
was a massive hit. Since then, | have

been thinking about starting
business with this.”

“Start-up! But who has done
business in our family?”

“Aai’s ukadiche-modak orders...
Isn’t that business?”

“Aai always cajoled you to help
her with modak orders as you shape
them so well and now that is
helping you. No learning ever goes
waste! In fact, you should name your
stall ‘Aai’'s momos... Modaks with a
twist...!I”

“That’s a brilliant idea!”

“What about college and studies?”

“Momos are mostly sold in eve-
nings. | can attend my morning col-
lege; afternoons will be for momos’
preparation and in evenings we’ll sell
them. Jagat is there to help, we can
manage. Raju, this momos’ concept
is new to our village. Everyone will
get a different item to taste and | can
do good business.”

“And gain experience. I’'m sure Aai
knows about all this. What about
Baba? Who will bell the cat?”

“You! His sincere and studious
son...!”

“You always make me a sacrificial
lamb whenever you want it your
way. Fine! But | want a promise that
your studies won’t suffer... | know
how much interested you are in
‘Accounts’ and ‘Economics’...!” Raju

" oTeH 3TET TF’ SR 0% |9



said sarcastically suddenly going into
a ‘thinking loop’.

“What happened?” Sanju was
curious.

“I have an idea.”

“Shoot!”

“Every year after the festival is
over we see how filthy this place
turns into! Left-overs and trash
become nice haven for roaches and
rodents! It badly stinks, right outside
the temple! This year, how about
having cleaner streets,
segregated garbage
bins, purified water
and good sanita-
tion facilities?

In stalls, we’'ll

use sanitizers,
hand gloves,

clean aprons and
caps. Our country
boasts of its varied
street-food culture.
Let’s make it a hygienic

‘Khauchya Swachh Gaavaat’ fest!”

“I know about your interests
towards ‘Save Water’, ‘Clean Air’ or
‘Plant Tress’ initiatives. We are
definitely pressed on time but let’s
do it, bro!” Dada gave thumbs-up.
Coincidentally, Raju’s friends
overheard their conversation and
willingly came forward.

When Sanju and Raju enthusiasti-
cally reached home that evening, a

R | ‘ o1eq e FEH T 078

furious Baba was waiting for them.
He had come to know that Sanju had
booked a food-stall.

“Raju, don’t be Sanju’s saviour this
time.” Baba warned when Raju came
forward to speak.

“Dada makes really good momos.”
Raju replied.

“What are momos?”

“They are... Dada, you tell...”
Initially, Sanju was afraid but with
Raju’s support, he slowly managed

to explain and convince Baba.
“We know Dada is not
much inclined towards
studies but has promised
it won’t suffer. When he
wanted to learn karate,
he learnt it perfectly
and earned a black belt,
remember? I’'m sure he’ll
excel even in his start-up
as he is doing it whole-
heartedly.” Raju said maturely.
“Just a seventh standard boy...
but you know to win hearts.” Baba
hugged Raju and Sanju knew he had
got the consent.

Soon Bappa arrived and Raju
became busy as a bee. His entire
day went in helping Aai with her
modak orders and Dada with his
momo preparations. He became a
parcel-boy delivering modaks and
was promptly available to help Dada
at his stall in the evenings. Between



all this, he was also preparing the
‘Health and Cleanliness’ project

to promote cleaner village rivers for
his science exhibition in school. He
was thoroughly enjoying all this
hustle-bustle with no grumbles
whatsoever!

It was now the ninth day of
Ganpati celebrations. Sanju and Raju
were serving customers at their
stall when someone commented
while paying the bill, “Your
momos are unique- spinach-cheese,
carrot-beetroot, corn-peanuts... |
am news reporter, Sangram. | have
been travelling different villages
during the festival to cover Ganpati
celebrations. | observed that your
village has set new standards for
street-food — hygienic stalls, clean
surroundings, filtered water...”

“All because of my younger
brother Raju’s initiative...!” Sanju
called Raju ahead.

“How did you think about that,
kiddo?”

“Our school had taken up Swachh
Parisar- clean surroundings- initia-
tive on the occasion of Indepen-
dence Day last month. We picked
plastic bottles, garbage, and many
such litters from streets around the
school. Inspired by that, ‘Khauchya
Swachh Gaavaat’ initiative clicked!
My friends supported me. Luckily,
the word spread fast and many from

the village chipped in to make
it a success.”

“People want these changes to
happen but what we lack is
inclination like yours.” Sagram
lauded Raju’s efforts. He asked his
cameraman roll the camera and
recorded Raju’s interview.

Next day was Ganpati Visarjan,

a culmination of ten-day long fest.
Dada’s momos were a huge hit and
there was an increasing demand for
his ‘spicy modaks’. On Raju’s
suggestion, Dada made a new offer-
ing of ‘Dal Momos’-dumplings filled
with spicy, ground, ‘split chick
peas’- for Bappa’s return journey.

In the evening, when Raju was
checking on Bappa’s procession
arrangements, Sanju came running
with his mobile as Raju’s interview
was being telecast on a news
channel shortly. Everyone applauded
when reporter Sangram
summarized, “...Bappa’s offerings
of modaks and momos fittingly
represent the customary ‘One
Village, One Bappa’ tradition gelled
beautifully with ‘Khauchya Swachh
Gaavaat’ innovation..”

As villagers watched Bappa’s
immersion, Raju wished quietly,
“Bappa, relish our motley treat, until
next year when we meet...!”

-Prachi Mokashi

mokashiprachi@gmail.com
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Some English Trivia Witty Talks

\
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Noundita : What are you doing?

Verbojith : Taking out shoes from the shoe rack to polish...

Noundita : This word ‘polish’ is an action word ‘to polish’. When you capitalize it...
Verbojith : Capitalize?

Noundita : When you write the first letter of a word in capital, i.e., Polish...
Verbojith : Then it becomes a nationality, great! Polish language, Polish people...
Noundita : Yes! That’s English for you!

Verbojith : And it isn’t the official language of England. So ironical!

Noundita : Exactly! Though English is the most commonly used language, there
are even some native languages spoken such as Welsh in Wales, Gaelic and Scots
in Scotland, Irish and Ulster Scots in Northern Ireland...

Verbojith : Yesterday, | stumbled upon a page of different collective nouns in Eng-
lish on the Internet.

Noundita : Aha! A group of people, a herd of elephants, a swarm of bees... right?
Verbojith : But have you heard about a school of fish?

Noundita : A school of fish? This is funny. | had heard about an army of ants, a
tower of giraffes.

Verbojith : I think these collective nouns used with animals mostly indicate their
physical features. See, giraffes are tall like a tower so, a tower of giraffes.

Noundita : Yes. It’s a tower when a group of giraffes are standing. When they are
on the move, their group is called a journey of giraffes. Likewise, a pride of lions,
wearing their pride with pride... Or a dazzle of zebras, showing off their dazzling
stripes...

Verbojith : Could you tell some more?

Noundita : Now, you take some efforts to research... What would be the collective
nouns for a group of rhinos, a group of crocodiles, horses, tigers...?

Verbojith : Wait, wait! You are too fast. Let me take the bundle of wires to connect
the computer.

Noundita : Where’s your mobile phone?
Verbojith : Gone for polish, | mean, repairs...
Verbojith winked and Noundita smiled back.
-Prachi Mokashi | mokashiprachi@gmail.com

J

 Te ST T I 0% |33



Bl T 2T U FgeI. qereie
eI T Jreiell AIeiad 37, B T
3T Tehl Yehedll T, TeTeed]
T < ST TS ShIed-1h Bcil. &
Iohedl TldeATd el T HIeaeh
e, TG TS e, T
HIA-9ar |

I ISTR=AT ST, 37ieT
WY ISRl =TT Teh e 3Me. far
3Tctiehed Treeren & e, et s
e SR} Edrd. o e 3y aafon
TEUT VY AN, o, HISK ST Shreies
T HErET 9 BR AR ANl o
HHTETAT GehITSTEes Tad JTTead Tgdrd.

SN & SdNTeA BT, = HTdeadrel

A TSaTTT 3.
3T Slesl Joha hideal Faehl AR, §

ST PRI i, Fof, ISR Fegd S,
U] hicleodlT™ T8 TEd. il 3hg Blehelal
@i, faere ST s9ara. fordt O e
2geeUT T .

Tl SIae3l ST gied giar. Ram
JeheTl BIdT. HAHATAT Teh HUT 1T 3707
o ferer 9ifa St geohr ST 2.
I <SR ShideodTeR 30T Shidedre
TSR HHER,

=T e MR e, frergepren

AT Uaeh HIed oid. shaarer SR
ST &Rl HdeITAl dIed, HUH=E
T TS, AT =TTl el 31, g e
T3] T FTIaR SRl HSUT Jehel
3T TR IV, AT e

STSY HIe] hIdcdTcl Ghed. hidel hid
HIa’ HE ARTC. el AT o <
‘T G 0T 3. U HHEETE]
FdeITl TS HIM THSTIR ? Hides! A

RO G & ATl SHH T

o haN 2\

FehT HIYA <% T, ShideaT aRIeaR

et FEEl, M AU U Johel SHera

37T SR SMSTER TS THel. Tohel

fiTea =81 ‘oh1d Th1d’ i el
HIHETET HEUT IMIeR Al rgTgehten

T HIYH <3 ATl Shldee SRR e

o NN N

e, Feh=n T qehel =reiid B 98

Te3Tel. ZITRIA=AT dRIeR SIS @Nd 9.
HHE 3T hidest i Qe ¥ed

TNTATE TTAT BIT. HAHET SHIdeoT

38 | * oreq a9 WL 3078

TSI YEUATE T h TRTe.

AT Sy U Bid. o Shidedrel
FEUTT], “q Hell Hehlea U Farerdl 3.
offd, AT | el ATete e Headl .
FHAHETE Ueh e SR Sdell ST
HTeIeATeAT Uehl U SiEA Tehedl. Qe
SR 2 TS Grall died e

AT 3TTeHl ol dared |

TS Je3Tgdl ShTeeal Tacs erdl. STl I
ST 3TSheTl BIdl. M SIEE SSUI




T Shell. IUT QI ohia) (U=l |isd Feadl.  &4d old. SldeedTell fagad 2id.
HTaGAA 3! o ell. Hiael T HeAl e dredd etl. d T8
T9E HEHEd BIdl. HeUSd Brdl. =l SISTR TSk STHT ZTe]. TTER ATaehR T,

SIHATER IS BIdl. el ST ekl “Herl fSTaretl ol Sesdid 3?7 © Wig.”
3RS BIdl. FHTdeoral STl are <l

‘T el TRl Besdd. = & ?”




AT AShIeA G SieTet.

IITHT MR THA. ek Al T

“Fermua AT ST feudTd, TUH el
IR AT SiEA Sad ATerd. Her
RTaiaTe! areT STHd STae =, +g3ie
AT A Sreta.,

“Hep fSTaT= 9 AN, 3R o, WA ©

(CEaVlaY

AT QT TR STHT STer.
oo+l HAHEETE! SIS hedl.
IO T e fS1aren S hedaed
qfeTdid TR hel.

At &g M. i+ haH=rre

ShTeTedTel. 3ol o8 B 2", PrRshIEE]
BES RGN

Hesd FHSEA AR o1, 90T
FAHTETER I Shlel 9RO Bid —egdl.

AT B, ShIvTCTE! ol G&Te, JToaTet
A GGl anTama e, 79T Iregid
A e,

U= YT ST, <=

T HldeadTell ST RTehare= E?Idl. $°hg

o N SN
enlqooHdl Hceonl encil. r HRe] enlq ool

AR ATIHT == areedt giat 3707 faems

ST A A YRR IS el harrad dl

el ‘hId 1A’ AT B, RS
3RS el AT ST BIdl. Al
T 3TETSTe! SgaTell eidl. d STiarst ‘ &rd
19’ 31T 91ed .

AT ‘TTd FHa’ Uh TR
AT JATTAT WIS Heheld IS 3T,
T HSTC! 3T, e Hediell TOl Ueh
ShTdleal ST ST, T fereRT SmifoT <ften
HIABTRI 3Tl

ST ST Yeaieh Shidios ST
2Tl Uiee Shieedrell 8 <% e
FUAHETETAT SR AT B AT,
FHAHETETAT ST A A% SN,
I HeAhAE TR dIeel. el

AT SIaTg’ TEUTel ST, ST
e BRI Gl Heddld al |
ST, AT e EIH §IRI Shicleo Tl
HesY [SHATHT ST, Sl Tehl g
ek SMY=rEiafehd 3ol Bl

Al ST == i Bld-
HIUTHTAT HE IS QT HIUH STaehl
IS ATEl, JUT Tehl oA YehdTa]
&SR hTeed STHT ST BT, § 318 T
e T 5e3 | Ueh U7 T

“HEd FRUATE HIgH lich STSvIIde]
TOT ST,

“3TTETd AT, TR Hed HUINES Alh

HTeS SSTAR T, el G BUER
L. h1E h1d ST HIF Hd | T
TSI Uk U1, SHScod THedl TGt |
eI HeAY E@WWW@@
I%R“c?n bilcj\c'illlvl ST ST A el
'6Ic|| e 3o HIGUR St Bl CATRII
ST, AT $0ch hldos I STHT SiIel 2

HIHATE Fdeedell SiYA Saert

3% | * oreq a9 WEE 3078

T WhIdl Hied s, foerT wote.
“HTUTHTET HIV[Heh! FRTheuRT Shidest
TUTETIET JTETON & | HeTal FEuTe.
‘BN FdeAh g AV GH FHIEl
-2, QT ErEd
sureshsawant2011@yahoo.com

(ATHET qifelca®)



wmmﬁ-

L) ’ U", ﬁT, Uﬂ" ‘v,/" § A A

nmgundi@gmail.com



Hraetiorar?

SR, <, <t ST et Berd 2, ST
TR =T WISV SATaTST AT, Sferded
Bl <o ifge i, 3R A amwﬁqsrﬁg
U7 3R, T oo+ TN, “<Iell eI,
I BT &4, 319 &d & qa
e ferge I YT 2"

et U1, ‘ST < A1, 3IedTel i
HTET AT HSMRA ? el &g .

LTS TEUITAT, “Tohl ST, I MYl
HTRIAR] BT, 3T0T A1 el | a0
1 ? Tl TR el hedad AR, T 33al
M FE .

o WU, ‘T 99 €, TeheH fagA
TTAUIR ATEL. 30T ST 1 faehs, S
ST o THS[A &% A1 AT T 3 Shiomel
qEsTarTd d.”

e fremel, o= feehmolt dreret. 9ot
A Hiev SaesTaes Gua 2.

1 YT 37907 Uifget i, Wedieh qare
Jfafshan (reaction ) STed! BIdl T2 379
T TR 3T ? YHhIe Hferdxd a7,
TSI T9Td STedl. HIT 3T BIUIR 379

3¢ | * oreq a9 EE 3078

TSRO STl dled. 0TSl HHeh
T 30T FHS[A © A1 ST IMYH g
I I, 3N T SIS g 3TE .

HfRTHTET SIEeH TR WehR 38 d-

2. g% (Submissive )

R. 3TshHS (Aggressive)

3. XY (Passive)

¥. 3TEl (Assertive)

3T 3 8 ISTE0T TS I1-

I WA Ufecl TR Tt firew.
THITT 3 =R s 2 R A1 A0, AT
e Y, M1 31 FSUMd TSl R hiof
MY SRS T 2 I Hle! Blec
12 I FAA S AT ASond | IS
3T, 9T el ol = e e
ArSa. TS f+uie SRS =i
ARIees JSTedl.

<9 BIT Mk T:feerdia. mﬁgﬁ
ST ST T § HeTd Sl e, ol
el fergelt SS] STl FHrEe. 8 el
Wﬁaﬁgﬁﬁiﬁ Ik 3T Iohed, BT fTaRgEl
= JAT et Al

e WU, ST < AT STl h1




UIprd cfderd doldelad 3RId. i dA 389 B 3RA 3R oIl

HoIURJol dlcd? dGe3, Il Pl AUVl Td:d cfcriard?

T 3R, TS e e el 9
B fehat e Jreseht el el <ui-
TEUTSTE il e i

TSI ST ST A8l Aggressive
3Tl S Submissive ? 3799 Passive
3T Wl Assertive ? 3TE, 9T, {181
TN SRTATT 31907 Y FRTal 37T

Sl Ul I, 3TMelt FHSA ¥ A1
ST o ST T 33 i I I d.
TEUTST SRUIeAl i Hedea! et Bidt,

ST TR HIVMER ST 81 19,
NSl

AT SHIvTTEATE 30T qUigul <ok feha
TSR 3G IR AR, HROT = 3T

TfAfsHEHRT = =, i SRR aedi

ST U for=R e
RIEIAITT A ShIGUATHIST el

I AW HI BT RN =R 3aere
fEHdr. SHERE e SR 9o fa
el R fargen Hed grgerd =i w

. IHRERE S0 S, e
el TSI fogel HEd BIUR AT ST

TR ST HAId ShIvTd o 19T 2
T W6 ATl A&TYeeh UTeTell ARTard =,
T MACTAT MU <l HehX
(Personality Type ) TI&Td A5, I
Type Assertive A TR B, J0T SR Al
Passive, Submissive fohal Aggressive
3, TR Al SMIAT Hgar= fotiereh
THHE S 3% Iehdl.

39T Personality Type dqddl Jui
T 3R R 1| ST STacd=1 T qe
3T WIS Assertive e IS Adhid
SIGAHAR IS, Ao TETHES B
el 3 anled 2 AT fomm Saur e
STehal. feham =1 SeTeXoTaet /o Sdl arTen
7T 7 3T faR o= 9ad 9ot

RS ey feel s fagen ed
IR . fagen 7ed grosr wrepr
BT I foHd.

I WA €Y, =ied, TS
37T S ERE F:feerdt 3 d. Ty,
IRAIATAR e A1 Y, e, 3T

3T SR Uidfshan SR Ued 3/drd.

T 90T ST ST 9l 9 T,
T T GodTd e AT 2 TS 57
3TMShHeh R aTd 31, fadr emoor
AT ? ISTE0T S5 X I A8

AT Bidell T € AT SICTTGST
TR STTSe. STl I AL, il areed fehan
TS <, ST hIF T, 37 diee dee]
® ol R I ? R 3 fomrR e
gfeeehie ST TR 33 ATard,

I ATl =Tt AGUATEST HEd hidrd
TEUE. T 5 A1 T hed ?
a3t fire

vaidehi.bhide@gmail.com
(AFRT 3IRF ekl )

* 78T YT T WA R0%% [3Q



T TETd Teh TR TR AU IeTd 2ldl.
TR AT P ¥ 9d 9. a1 AT
e AN aa:= ISare hd 3. THe
TehT T HIUTEH el ST 0T
faet. = AU SR Ud-uct SR
Sar= SHET fiet Bid. AeAeRS Arel 3T
AT SR TR IS Wel i

a9 9 WeeA=aR A1 AOTETT 3907
3T R IS e @ad, RN 3= i
TR, T S, JuT=1 faiael diges are

BIDDIT BT I, Arddl drAdd U] BV SNee ]
HioTdld; HIddl oS! Sividel Gdid. fdgl gort #rerad el ‘Blbdar

o | ‘ arEH M T9H L R03%



TS & FIS[CN hIgH o, 3T TR
Hiftret. foe arE SEiegST ST,

TR ST YIS SSaTH! S1ed hel.

IS, TEAId 9 I, § o HedHRe
el U1 el R aEl Sl O
TR Sles IS fohal SITHell Shel

o= feaett diges 3T 3€ie firstd =
30T AT T YR IS ohel. SR T4 IS
ST, < SIS STl S, SRl Q-
TS AL Hcel. 3Tl U gl 3T, I
ST ST 2 T ~HeRT 10T ST 2 37ei-

TIR RIS, R~ Srei-ret TERTET
gAg Y oI

AR S T e, ol et &
R Saet enfor 3 fea. et foaa

T¢It SIS AT, § el vl oo el

T Al AU U, 90T el IS
HIET 39 ST <ot i o0 T g,
SITAhT ST Il ST Slos TS AT
Sleidd, Tl T3l 3T oS, e 2”

“B eet.” AR A ST,

T A Ul 9 e 39 Qe
Bl QAU

3 feag el a8 i SR §ew |
SIS e, STHT 3T, i+ SR

ANTCATER SrEfieh! axT Tomen, “Hf gell...
Hr g¥el | 521 O .

SIIeh! ZUThH IS HIeH WUlell, “3ieh
3T, 1T o AT 3 |7

i ST} Upe ST, = ST
Id I3, 3T d1eet 3T o WiTes offd
HEEA Yo5d geo.

—SHTe ST

kanchanpjoshi76@gmail.com
(G&Rd )

K

TR, IMHR HHERK &l TR ?

JMHR AMRIT.

d1S- J&T WHRYHIG Sierdi=l 96 S 10T &.

RERT- UGV &dTG T febal Urguaia

~

TG BIUgT |
3RT |

IS~ RISR. 30T 8l, T Vb Bl G HDR
bell’ 3 ¥ T | TN bed, 3R FBUId |

HRST- T8, GoAIdien vl famiil gur Rl =71
dTs- 81 ¥ | TG DU & R8T 312, T Jeu HRugrE fomt P

(ST, HiferHT &t A=A ‘g THA' GEAHRIGT HI9R)

/

' 3TeH 3TET TF’ SR 0% |89



LIGO- India?

Have you ever thrown a stone into a pond and watched the ripples spread
outward? Would it be surprising to learn that similar ripples or waves can
occur in space as well?

Yes, this does happen and these waves are called the gravitational waves.
Almost a 100 to 150 years ago Einstein predicted and stated something
called the gravitational waves. We know about the electromagnetic waves
and also its spectrum. Gravitational waves are something different.
‘Gravitational waves are ripples in space time. When objects move, the
curvature of space time changes and these changes move outwards (like
ripples on a pond) as gravitational waves.’

This is the basic definition but let’s dive deep into it. In simple words,
when any object that has mass, moves, it creates ripples or waves around it.
These waves then travel through space. To imagine this, let’s imagine a boat
moving on water. We can see the ripples following the boat caused by that
boat on the water. Even when a small duck swims in water it leaves ripples
behind. Similarly, the ripples or waves that are formed by objects with mass
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\Xhen we throw a stone in water, we see ripples.
Similarly, waves can occur in space. \Xe do not see
or feel them. These waves were detected by huge
detectors called LIGO.

in space are called the gravitational waves. So, we have mass too, right? So,
do we create gravitational waves? Yes, we do. Isn’t this interesting?
Anything and everything around us that has mass can change the space
time fabric and create ripples. If these waves travel through other objects,
those objects expand and contract. Objects even such as you and me!

But how does this actually happen in space? When we talk about space,
it includes not only the space outside earth but everything around us.
Imagine the space to be a fabric like structure. If we keep an object say a
ball, on this fabric, it will create a dip in the fabric. This dip is imagined as
the gravity of that object. Now, if two such huge masses collide on the
fabric they form wave like structures. When this happens in space, the
ripples formed are called gravitational waves. Stars, plants, blackholes, all
revolve around each other in space. If such massive objects collide or burst,
massive intensity gravitational waves are created. The strongest
gravitational waves are produced by events such as colliding black holes,
supernovae, Binary stars, spinning or orbiting massive objects and colliding
neutron stars.

But we can never see or even feel these waves around us. We cannot feel
them passing through us. We even cannot see any of us getting contracted
or stretched, right? This is because the gravitational waves produced by
smaller masses are negligible and cannot be sensed. Only massive intensity
waves can do this. Till today we as humans are only capable of detecting
gravitational waves caused by massive explosions or collisions in space. Even
these massive intensity waves travel from a far distance to the earth and
take thousands of years to reach us, making us difficult to detect them. Yet,
we tried and did detect them and the first successful attempt of detecting
these waves happened on 14 September 2015.

These waves were detected by huge detectors called LIGO- Laser
Interferometer Gravitational-wave Observatory. Two LIGO detectors are
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Make your own stretchy Universe

As we imagined the space to be a fabric,
we can actually make this at home. Do give it
a try. You just need a sheet of elastic
material like Dupatta or polyester Bedsheet
and some heavy balls and marbles. This
fabric is our space time fabric and the marbles
resemble the celestial objects. Take the fabric
and clamp it to a ring like structure or a plastic
tub with cloth clips, the fabric should be tight
enough to hold the weight of the ball. Refer
the image to make the setup right. You may
also need to hold the fabric in place during
the experiment if needed. Put a heavy ball
at the centre of the stretched sheet. This will
create a dip in the sheet and now the sheet
is no longer flat. Roll a small marble around

the bigger ball. Observe as the marble goes
in circles around the bigger mass. It looks

as if the bigger ball is attracting the marble
towards itself. This is how gravity of objects
works in space. If the smaller marble is too far
away from the dip it will not be pulled by the
larger mass. It’s just that the actual space has
no friction unlike our fabric. And so the objects
keep on going around the heavier mass. In
this experiment the marble will eventually fall
on the larger mass with larger dip. But mas-
sive objects in space do collide. Try this with
two large balls on the fabric. Observe if you
can see the ripples caused by the masses.
These are nothing but the gravitational waves.
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stationed in USA, Virgo and GEO 600 are in Europe and Kagra in Japan.

The most exciting thing of all is that, now a similar detector is being built in
India. This detector will be called the LIGO India. Many Indian institutes are
contributing in the construction and research of LIGO. The four main
institutes among them are: The Raja Ramanna Center for Advanced
Technology (RRCAT), located in Indore, Institute for Plasma Research (IPR)
in Ahmedabad, Inter-University Centre for Astronomy and Astrophysics
(IUCAA), Pune and The Directorate of Construction, Services & Estate
Management (DCSEM) in Mumbai.

But how are these waves, travelling from a far distance from space
detected by an observatory stationed on earth?

To understand this let’s see how this detector is being built and how
does it work? This detector has a laser source, interferometer, huge gold
coted mirrors and long vacuum pipes. There will be two L shaped vacuum
pipes or chambers levitating from the earth on a certain height, each of 4
km length. This L shaped structure has an interferometer at the center and
a laser source at one end. The other two ends of the chambers have huge
gold coted mirrors. Laser rays travel through these pipes in vacuum and
reflect back from the mirrors. When gravitational waves pass through the
Earth, the space time fabric would stretch and compress. This will make
the chambers to stretch and compress too as we talked about earlier. This
will cause change in the reflected laser beam. These laser beams are then
studied by the scientists. Now you can imagine how precise and minute all
these measurements would be. These detections can tell us much more
about the universe. We can study systems like binary black holes. We will
also gain a new insight into objects like neutron stars, which would not
otherwise be possible.

This is going to be the first and the largest observatory in India till today,
and this would be a very proud and happy moment for all of us. This project
will be in Hingoli, Maharashtra. It will increase a lot of employment around
the Hingoli area. After 5 to 7 years, students from all fields like data science,
computer coding, astrophysics, mathematics, combinatorics, material
science etc. will be needed to procure the data and analyze it at the obser-
vatory. It will create huge research opportunities for young minds like you.

-Shivani Pethe Kane
shivaniokane@gmail.com
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