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Creation of an underground laboratory in India for carrying out
research in the emerging field of neutrino physics. Will develop

Into a full fledged underground laboratory over the years for
other studies in physics, biology & geology.
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INO graduate training program will lead to Ph.D:. in particle

physics and-meredmportantly creating highly skilled scientific
manpower for experimental high energy and nuclear physics.
Hands on training on all aspect of experiments with strong

__emphasis on detector development.
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25 institutions currently in INO-ICAL collaboration
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Consrt'rammg long range Ieptonlc forces
« Ultra high energy neutrinos and muons
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ICAL Detector Specification:s

No. of RPC¢/ Road/ L ayer

No. of Roads/L.ayer/Module
No. of RPC units/Layer
" Total no of RPC units
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TIFR RPC Efficiency
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J23 efficiency & humidity
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Event 2760 (X-View) | Event: 2T60 (Y-View)

12 - - - - 12




x10°

1000

800

600 —

400—

200

oullll}l‘lllél 6 i -':ih-;oi‘fl'-lg't|-|'i'ihf'|
Channel multiplicity

Y-plane (mm)
~ (=] w
o (=1 (=]
(=] o o

(-1
=3
=)

012330 020530 0211:30 0247:30 0223:30 030530
Real time, dd hh:mm

800 900
X-plane (mm)




INO-ICAL Prototy
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. Trlgger rate Is currently limited by the DAQ band width.
« Data available on lineonthe Web.
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~* Nuance Event Generator.

|+ GEANT4 for smulation.
Track finder algorithm based on triplet formation.
man filter based track fitting algorithm.
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Indian Neutrino Detector Hits
Snag on Environmental Concerns

MASINAGUDI, INDIA—The rosewood and lesk
forest hare in sonthem Indis s Nilgir Bio-
aphone Reserve s prime elephant habitat. It's
alao where Indisn particle physiciai hope to
inatall & massdve detector to stalk a mose
exotlc quarny: nearinos. Bot concems shoot
the wall-belng of the hexviet land animals
have so far blocked plans to tone in to the
lightest known fondsm ental parntic b

The 3167 million Indis-based Neatrino
Observatory (INCOY), dated for cempletion in
2012, isthe couniry's most expensive sclencs
Tacility ever. The magnetized fron detecior
would be nestled in a cavern 2 kilometers
deep insl de a granie monnisdn in Tamdl Nada
atniy, some 250 kilemslen southesst of Ban-
galone. Menirinos ane produced in stes a2 well
@ on Barth, innoclesr resctors and when cos-
mic rays smash into the mper aimosphere,
Thery have the alightest mas and are elusive
becanse they intersct with other panticles only
Iy maeans of the weak noclear force. The gran-
itz in Nilgr would abaorh modt eosmie rays
thatat the anrfscs wonld swanp any nenirino
sdgnal, ot nenirinos will resdily pass through
o the delector.

A 10-strong team of physicists has
eonduetad slie surveys and has begun fabe-
caling detector components st Tata Inatitute

2 of Fundamenial Research (TIFR) in Mum-
a bal and at eollsbosating institotions. The
indtiative is “onique and important,” says
; Maory Goodman, a neniring speclalist at
Argonne Natlonal Labosatory in Dlinods.
gINﬂ, adds Anil Kakodkar, chair of the
g Atomic Bnergy Commizsson, I8 a “perfect
£ lannching pad” for atiracting fresh blood
B into basds sclences in India,
E Befose work at Milgie can begin, INO
must obtan a permit from Tamil Nado's

forestry depanment 5iste officlals say the
physiclsi have not yei made a convincing
cae. “TND would be detrimental io the eco-
logieal balsnee of the area™ says a senlor
Torestry offictal, who cites two chief con-
cerns: damage to fragile habitat s aquip-
ment and materials are hanlad through the
foreat, and debris from innneling choldng the
watershed. The World Wide Fund for
Nature—Indis also opposes the facility, -
ing that Nilgirl “is already under pressure,
and NG willl lead to permanant detrimental
impacts on wildHfa”

Last month, fosestry officials and INO
sclentsts met i Chennal eapital of Tamil
Nadu, to seek common ground. Kakodkar
and project siaff ontlined thelr sirategy for
minimizing INO's environmenial impact.
The dscussdons were “posdtive,” says INO
spokesperson Naba K. Mondal, a particls
physiciat at TIFR. Bot as Seisnce went to
press, it was onelesr whether the siale gov-
arnment would Ba0e a parmit

A fow decades ago, Indis was st the fore-
front of neutrino research In 1964, a TIFR

Taking fhe meas ure. IN0 i o make precie cal-
cull o of Frct i it

MEWS OF THE WEEK

Waiting game. Kakba Mondal af
N0’ proposed site.

feam lad by B. W Sreckantan
and M. G. K. Menon, ming an
fron calermeter in & gold mine
shafl, were the first in the world
i deiecl nentring created in
the atmoaphere. The faeclity
wi shattered in 1992 when
Kolar Gold Fields closed and
the ex periment bacame oo
coily tomaintsin “Manyof us
in the intemational cemmmity
that line of work,” says John
Leamed, 2 physdcist st the Uni-
vemsity of Hawaii, Manoa,
India hopes ING will halp
it smcure a bading postion in
the next generation of nen-
tring research. For instancs, more robost estl-
mates of nentring mass could shed Bght on
anenduring mysiery: why there & mone mak
ter than anttmatier in the oniverse. The proj-
oot entadls delving an undergromd labors-
tory and installing a 50,000-1on detector for
studying stmosphere nentrnos and snti-
nenirinos. Down the road, the delector conld
e doubled in gz o sindy newirinos besmed
through the planet from panticls sccelerstors
in Borope or lapan Bodh experiments am to
yield more precise calenlstions of nentring
masaes. “No largs dedicsted experiment to
sindy stmospheric nenirinos has ever bean
budlt,” Goodman says. “The INO design is
certainly a better way to sindy amospheric
nenirinos than has been done befoe.”

According o Mondal, the Milgird site is
ideal in part becsuse the geology was well-
characterized doring preparation fora
hydroslectrie project st the mountain, (The
waterworla were boilt a decade ago, when
India's eavironmental movement was
weaker than it is today) Mondal acenowl-
adges that e xcavating the nnnel will requine
haunling hoge amounts of materals and
robble throngh elephant habitat, “Ne
doubt there will be some pain,” says Raman
Sukumar, an alephant bialogist at the Indian
Institnte of Sclence in Bangalore who has
worked in the area for 3 decades. Buot he
argnes that “TNO can also be converiad into
an opportumty” i the project fonds ¢ enses-
vation efforis in Nilgid. INO plans to creals
Jjust such a fund, Mondal says.

In that ease, Sukumer saye, “both nenird-
nod and elephants can be winnera™ Mondal
and his colleagnes are anxicusly waiting to
e 11 Tam il Madn official s sgros.

—PALLAVA BAGLA
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is now operational at TIFR. A second prototype
tting ready at VECC.

‘ototype is operational. Final electronicsfor
: -.7‘ --u n

n stem isunder test.
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Environmental | mpact Assesment & Enviornmental Management Plan
for the INO lab at Singara, Masinagudi has been prepared by reputed
enviornmental organisations.

EMP compliance report submitted to local state Government.

| dentification of sourcesfor various components needed for mass
production of glass RPCsisin progress.

Land for INO centre at Mysore will be provided by Karnataka Gowt.




