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India-based Neutrin
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s & ega Science Project funded
=qf Atomlc Energy, Govt.
Creation of an underground laboratory in the counT V1 }
out research in the emerging field of neutrino phyS|cs Wll
into a full fledged underground laboratory over the years for ot er
studies.
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« INO gradua’te training program will lead to Ph.D. in particle physics
and more importantly creatm highly skilled scientfic 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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e Reconfirm atmospheric neutrino oscillation

* Improved measurement of oscillation parameters

o Search for. potential'matter effect in neutrlno oscillation
Determining the sign of,;Am'Q & 'SJ g‘m Seffect
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The disappearance probability
can be measured with a single
detector and two equal sources:
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‘ecision measurement of Am?;; and 6

Experiment

Current

MINOS + CNGS 13%

T2K (5 yrs)

NOvVA (5yrs)

SK20 (1.84 MTy)

INO ( 250 KTy)




Beyond Superbeam - Neutrino Factory.
1

Proton Driver ".

Hg Target g
Capture
Drift
Buncher
Bunch Rotatiorr
Cooling
Acceleration

Linac
0.2 - 1.5 GeV

‘ﬁ( . Jocar

Dogbone Acceleratio} o
1.5 - 5.0 GeV

Storage
Ring

Fraction of dcp

EEEEEEEEE

1 107® ipe L6
True value of sin®26;5

o
o

Fraction of 8cp
o
S

o
N

107° 1074 1072 1072 107"
True value of sin®26;5

-




INO Phase 1

— Need to cover a large L/E range

— Use Atmospheric neutrinos as source

TR s

e Ease of nm@ﬁ@ﬁ
* Modularity

. C‘omplimemamy with other existing and proposed deteetors
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INO Detector Concept
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Construction of the ICAL detector:
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Cconstruction ot RPC
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RPC Characteristics

ADC distribution of TIFR RPC (57:.8:35) Noise rate of TIFR RPC (Gas 57.8:35)
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Prototype RPC Stack at TIFR tracking Muons
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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




. Evant: 1810 (¥Y-View)
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Study of RPC performance using cosmic muons
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Strip noise rate vs time



~ Particle D

i

[

C

ction usingrumennionmeaten

|||||

Entries 99886
Mean 0.804
BRMS 0.2779



INO Prototype

o

22/06/2007

E-H curve for ING prototype magnet steel
20 June, t Pune

steel sampls 68 om x 43.5 cm = 4.8 cm thick
# of lurns in coil-25
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Current {(A)



Simulation Framework

Neutrino Event Generation I e
v+ X->A+B+ ... i) Reaction Channel -5
NUANCE Generates particles that result from a random if) Vertex Information i
interaction of a neutrino with matter using lii) Energy & Momentum of all
theoretical models . Particles

{} Event Simulation Output:

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

Simulate propagation of particles through the detector Interaction point in detector

(RPCs + Magnetic Field) QRS oo
iii) Momentum information
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Event Dlgltlsatlon | 40 Output:
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INO Site







AT THREE LEVELS —

INDIA-BASED NEUTRING OBSERVA
(INOI PROJECT AT SINGARA IN
NILGRIS DISTRICT, TAMILNA

HELIUM RECOVERY L

Vertical rock coverage..-1300'm




Location of the"

derground Laboratory:

i

* Studies were performed on '[WOE[!JEJ.. i

« |INO Site Selection Committee after thorough evaluation recommended

PUSHEP at Tamilnadu as theggr_g@e site for the underground lab.
s S ‘ _,

INO at PUSHEP
ationin meters above WEL.
[ Hot to Scale]

However Environmental activists have opposed locating INO at this site
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Project Status
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LA seeond prototype with the magnet

onics for the 50 Kton
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JisCt h SAIL for prodt loweafbonsmr neededﬁ) .
o+ Inte -action with Industry for mass pmd’ueﬁon of RPCs by the industry.
e First pass des?gn for the INO front end electronics is ready.

 We are approaching Tamil Nadu Forest Dept and MOEF for necessary el’earanees 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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. #’ n ¢ mplete the R & D phase and begin
eonstruetion of the INO facility and the ICAL detector.

« Looking forward for international participation.

or more information on INO please visit the

-, website WWW.IRO. L. res.in
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