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India-based Neutri

)a Science Project funded
L@f Atomlc Energy, Govt.

Creation of an underground laboratory in the coun r_r uay
out research in the emerging field of neutrino physics. Wil
Into a full fledged underground laboratory over the years for
studies.
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and more importantly crea highly skilled/ ic manpower for
experimental high energy and nuclear physics. Hand's on training on
all aspect of experiments with strong emplhasis on detector
development.
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India-based Neutrino ObserVatBi'_

A large mass detector with charge identification capab'i'_fit‘yz.f: e

« Reconfirm atmospheric neutrino oscillation
» Improved measurement of oscillation parameters
e Search for potentlal matter effect in neutrlno oscillation
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The disappearance probability
can be measured with a single
detector and two egual sources:
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Experiment 1o

Current

MINOS + CNGS

T2K (5 yrs)

NOvA (5yrs) 13% 42%
SK20 (1.84 MTy) 17% 24%
INO (250 KTy) 10% 30%




clejfo)pY/

v beam

Proton Driver ".

Storage
Hg Target p Ring
Capture
Drift N
Buncher W H N
Bunch Rotatior}, H s / Rt Lf p—
CDU I " g l FFAG H 10';':ue valu1eo;3f sin22e:;)_2 o
Acceleration 10-20 GeV
Linac
0.2 -1.5GeV _
N
Dogbone Acceleratiof
1.5 -5.0 GeV

107 1078 1072 107"
True value of sin®26;,

-




— Need to cover a large L/E range

— Use Atmospheric neutrinos as source

» Modularity

- Complimentarity with other existing and proposed detectors "T

'so meenetiseel fron as terret pmasy ane REPC as aetive deteetor meeivim
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INO Detector Concept







Construction of the ICAL detector
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Largest Basic Science PrOJé 1 Inali;

\[o) of RPCsﬁRf)adlflLayer

- 'No. of Roads/lLLayer/Module
~ No. of RIPC units/LLayer
~ Tote oj‘RPC‘unm 27000
" No of Electronic channels 3.6 X 108




Construction ot RRPC

Two 2 mm thick tloatGlass
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|FR RPC Efficiency ADC distribution of TIFR RPC (57:8.35)

Noise rate of TIFR RPC (Gas 57.8:35)
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BEYOND 2010
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Analog Digital Trigger

Front End Front End Module

RPC Stack

Linux based DAQ software (C++, Qt, ROOT)

.Interrupt Based .Online 2D/3D Event Display
~Multi-Threaded +RPC Strip Monitoring
~Graphical User Interface .Online Error Reporting







INng cosmic muoens
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Entries 99886
Mean 0.804
RMS 0.2779
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Simulation Framework

Neutrino Event Generation
V. E X AT B ) Reaction Cha_ RERER
NUANCE Generates particles that result from a random ii) Vertex information et
interaction of a neutrino with matter using lii) Energy & Momentum of all
theoretical models . Particles

{} Event Simulation Output:

A+ B + ... through RPCs + Mag.Field ) X,y,z,t of the particles at their

GEANT Simulate propagation of particles through the detector mte_r_acﬂon Pttty d.etector
i) Energy deposited

(RPCs + Magnetic Field) : .
i) Momentum information

Event Dlgltlsatlon . Output:
(x,y,z,t) of A+ B +. + ncﬁée{-& t Ci . 'K IC|en o " |g|t|sed output of the preVIous stage
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INO Site




INDIA BASED NEUTRINO OBSERVATORY

INO PEAK
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« INO Site Selection Committee after thorough evaluation recommended
PUSHEP at Tamilnadu as the preferredsne for the underground lab.

NGO at PUSHEP
Elevatian in meters above BISL.

However Environmental activists have opposed locating INO at this site
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A v%”"““’”' '“" In justry for mass production of RPCs by the industry.

First pass d'esign for the INO front end electronics is ready.

« We are approaching Tamil Nadu Forest Dept and MOEF for necessary eVearanees for
the new INO site-at Kambam vally

« Environmental Impact Assesment for the INO lab at Kambam Vally is under

preparation.
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 We will i.“"'?" 0 mp!ete the IR & D phase and begin
eonstmerion of the INO facility and the ICAL detector.
« Looking forward for international participation.

or more information on INO please visit the

.

b website WWW RO L. res.in







