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I\ Initiative

Jrese ited to the Dept. of Atomic Energy
or fund to carry out feasibility

laboratory in India.

i e e .

anc ﬁl%r3|hes n,“ -

1 INR ( 1 M USD) was allotted by DAE to cz

o sum of “t m
aiins the feasnblllty study
« Considering the physics possibilities and given the past experience at

Kolar, it was agreed-to carry out the feasibility study for a large mass

magnetised iron calorimeter which will compliment the already existing
water cherenkov based Super-K experiment in Japan.



* Detector R & D:
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- “Joint universi strammg program

I- —

_ Direct recruitment |
— INO positions/ INO fellowships at various institutions
— Ph. D. degree for instrument building




India-based Neutrino Obsewéﬁib

y Proposal
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Neutrino Physics using INO




._.Tlr

Physics using atmospheric neutrinos during Phase./

ot

.. .*h, ng
. fﬂ maklpmal r’m gf
Probing CP and CPT vnolatlon
. Constrainmg Iong range leptonic forces
» Ultra high energy neutrinos and muons




Disappearance of VS. L/E

The disappearance probability
can be measured with a single
detector and two equal sources:

N ,(L/E)

Up\

logo(L/E) km,/GeV log,.(L/E} km/GeV




Current

MINOS + CNGS 13% — 38%

T2K (5 yrs) 6% 22%
[NOWA (5yrs) 13% 42%

SK20 (1.84 MTY) 17% 24%

INO ( 250 KTy) 10% 30%




peyona superbeam - INeutrino Factory.
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NF: Golden channel optimisation

Statistics

2000 4000 6000
L [km]

Correlations

2000 4000 6000
L [km]

Systematics

2000 4000 6000
L [km]

Degeneracies

2000 4000 6000
L [km]

8000

8000

» Magic baseline (7500
km) good degeneracy
solver

Stored muon.energy >
20 GeV

Patrick Huber: NUFACTO06
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| mtior) energy 20 — 50 Gy




INO Detector Specifications




INO Phase 1

— Need to cover a large L/E range

— Use Atmospheric neutrinos as source

! J

> Charge ider atwn
. as  of ¢ onstructmn

e Modularity

« Complimentarity with other existing and proposed detectors
—  Use melejpidilsdelifon) cls tElfedi prlelgs e MPC 25 aleilye cdiggior migelic)
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ICAL Detector Specifié':éi' -;d

sadout strip width 3 e
No. of RPCsIRoadILayer

- No. of Roads/Layer/Module
~ | No. of RPC units/Layer
~ Total no of RPC units
No of Electrionic: channels




m
$9b
Lamn
G)
1ab

)
)

- A Two 2 mm thick flo
pacer S Separated by 2 mm

U
(W 5
(—W
(D
=



I 1190 I\l VW IAaNv Al

INO-UKNF meeting

R N e ]






TIFR RPC Efficiency

ADC distribution of TIFR RPC (57:.8:35) Moise rate of TIFR RPC (Gas 57:8135)
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Cosmic Muon Test using small RPCs

Gas unit
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0 RPCs (J2 & J3) built using
n Japanese glass for

™
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Round the clock monitoring of
RPC and ambient parameters — § N N ) B | r
Temperature, Relative humidity R L & Ed E O &4
and Barometric pressure

. _Under continuous-eperation for
more than two years.

« Chamber currents, noise rate,
combined efficiencies etc are
stable

essure (ADC- padestal)

j23 eff vs temp
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Paint developed by
KANSAI-NEROLAC
composition :

(i) Binder (acrylic resin),

(ii) Pigments

(conductive black),

- (iii) solvents (Aromatic
hydrocarbons and alcohols)
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Making of RPC gap
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Effeciency(%)

100

Plots for AB02 with different gas mixtures
{1=94.0:58:0.2,2=956:4.1:0.32&3=95.06:4.48:047}
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E H curve for ING |:r31. type magnet steel

steel sample size - 68 om x 43.5 cm x 4.8 cm thick
# of urns in coil-25
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INO Simulations




Detector Simulation <.
Used NUANCE Neutrino Event Generator

Used Atmospheric Neutrino Flux of Honda et. al.

GEANT detector simulation package

i"’ !'; L — e
sed oscnlatlon dat 'm:‘i“fvf p\/@ 5 SR ¢

. Usmg NUANCE ou pl'if and kinematic resolution function
— Using full detector simulation
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Some simulation results
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Haaron Response

Pions of different fixed

energies but random
directions (1 K events)




INO Site




Location of the Underground Laboratory.

Studies were performed on two potential sites.

INO Site Selection Committee after thorough evaluation have now
recommended PUSHEP at Tamilnadu as the preferred site for the
underground lab.

F "_:“ '.F.),‘,-,'.. . _" )
B/~

Y - — rd
L o e O ALY N I
Y N N\
_ _ o
N L Ll
'- -
- o - o
o F e N
L - Y s Al

INO-UKNF meeting



CHINA
PAKISTAN Chagtinarli R (TIBET) T

Dy

DADAR & NAGAR Wumbal
HAVELL, Bon

R
A
B
| YRMAM BAY OF BEMGAL
ﬁ {Pondicherry)
s £s
E D o
b A 1 annai ¢ 0
LA"':-E":I -IJFUEEF : l‘_“-ﬂﬂr&ﬁ- “‘-.. POMNDICHERRY Q Part Blair
8 ) -— {Puduchcheary)
{Pondicherry) AMILNAD fﬁ“ﬁ!fﬁ ) ANDAMAN & NICOBAR ISLANDS
ndi T i

Copyright @ Compare infobase Pvi. Lid. 2003

INDIA

States and Union Territories

AMMU & KASHMIR
-Erln&aT

A
HIMACHAL
PRADESH

ARUNACHAL PRADESH

SIKKIM

RAJASTHAN
»
Jaipur LG ALAMD
ohima
“w Iimphal
MANIPUR

Agartala :
3 =¥ e awl
b VRS iz or A

MYANMAR

DAMAN

KERALA |
Thiruvananthapura .

Location of INO

(=]

[
MaE nat o Scale




Expectea background

-

”

Muars 1 GE Wk ot 08 161CAL

T_.
o
i
LA
Lo}
=
&
"o
=
&z
1=
g
=3
—
=

Depth (metres water equivalent)




Q) =

T Underground Caverns: Schematics

PLATFORM AT THREE LEVE
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INDIA-BASED NEUTRIND OBSERVA
(INO) PROJECT AT SINGARA IN




om j "(,
_ "Laboratory outfitting
Transporting of materials

Assembly _
Data taking of first module start early while assembly of other modules continue
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Center for Detector Development
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« INO Centre can play the role of coordinating such activities through
joint R & D efforts on detector development with other laboratories
around the world.

‘Need close interaction with industry.
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nergy  and Nuclear Physics research in India.

* ltwas discussed in the Mega Science Committee set up by
Planning Commission in September, 2006 and recommended
for funding in the X1 th S year plan starting from April 07.
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alled Prolect Report (
-aroached
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F Lufrﬂ* omp
odu of glass RPCs is in progress.

DAQ sys em for the prototype detector is now under test.

e Long term stability test of RPCs both in avalanche mode and | In streamer
mode will continue:

» A new centre will take charge of the INO related activities soon.
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DPR is in the approval chain.
» EXpected to take few more months.
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 used as  far detector during et
e Wew »’ complete the R & D phase and begin
constructlon of the INO facility and the ICAL detector.

 Looking forward for international participation.
For more information on INO please visit tn
B /20STTe WWWYLITNSC.TeS.1N/~IN0
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