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Introduction : Background measurements @ Dhruva reactor :
Reactor anti-neutrino detection: | | ® Due to very small neutrino interaction cross-section (~1043 cm?)
® Anti-neutrino from reactors provide an excellent non-intrusive probe for reactor background dominates over the neutrino signal

monitoring reactor core composition

® Measurements were performed using liquid and plastic[2,3] and scinti-
llators inside the reactor hall using different configurations of shielding
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® The detection of Ve through the inverse beta decay, with its distinct prompt
and delayed event signature, is a useful technique for the above purpose

which is being pursued actively across the world by many groups|[1] g G0t s e s e o7 ,.;S,E
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Fig 4. Left : Gamma and neutron background rates measured using 5” diameter,
The PrOpOsed Detector (|S|\/|RA N) : NE-213 liquid scintillator with 10cm thick Pb + 1cm thick boronated rubber sheets
_ o during both reactor ON and OFF periods.[3] Right : Snapshot of the prototype
® Segmented geometry : Plastic Scintillator (PS) bars of detector setup (PS : 6cm x 6¢cm x 100cm) in the Dhruva reactor hall
10cm x 10cm x 100cm directly coupled to 3" PMTs at both ends
Reactor Off { W Shielding ) ] Reactor ON (W Shielding)
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® Each bar wrapped with a reflective aluminized mylar film coated with B -(E‘]'; ot 3 P AU _(bl ot 3
4.8 mg/cm? density Gadolinium (Gd) paint to facilitate neutron capture i ] O o 03 O
—— K i o N —2 e 'E 2
o [ 1310% B > b 102 8
bFi{jl?:;tiggl j 11 ‘?_g_' : '_ 1 41073 E ’l ID'EZ' 10°2 E
shield — ! r. D_4 ‘_E' el 1.0—4 ‘_E'
% o.fF~ o - ! E 0.1
o 1 10°° 10°°
Plastic scintillator —T- | | | | | | ] . | | | | .
bar\\ Qg gy s 10 ey 10
oot h Energy deposited ( MeV_ ) Energy deposited ( MeV )
of current ] ) .. ] ] ]
setup \ F&_ Fig 5 : Pulse shape discrimination parameter as a function of energy deposited
ontarint A using NE-213 Liquid scintillator detector in reactor ON and OFF conditions.
St Table 1. Background statistics obtained in a 4x2 matrix of 6cm x 6cm x 100cm PS

Fig 1. Left : Plastic Scintillator (PS) bar. Right : Detector position inside reactor hall  bars. Reduction can be seen in PS bars, when in addition to shielding, certain
specific co-incidence conditions are applied (here 2 bars firing in a certain time

® Total 100 such bars forming a 1m? volume of 1 ton weight of detector. window of the order of 100 ps). Reactor was operating between 80-85 MW.
® About 115 neutrino interactions per day are expected a 13m distance from Various Configurations Count Rates (H2)

the reactor core operating at 100 MW —————

No Shielding (Single PS bar) 30000
® High sampling rate (500 MS/s) digitizers to read the 200 PMT channels. HO G Ple (ElNge s 19er) AN
10 cm Pb (Co-incidence of two PS bars) 300
! ! . 10 cm Pb + 1 cm of Boronated Rubber (Co-incidence of two PS bars) 70
Characterization of 10x10x100cm?* PS bars :
Energy calibration and position dependent response measurements: Outlook
60— : : : :
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of 4x4 (PS : 10cm x 10cm x 100cm) in a
non-reactor environment, before shifting to
Dhruva reactor hall

Fig2 : Left : Response of PS bars for 3’Cs source. Right : Parametrization
of hit position as a function of time difference from both the ends of a PS bar

Fig 6. The final setup (tentative) consisting of 100
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@ 1 — Unscatt. v (BGO)| Fig 3. Energy distribution for Compton Is shown in figure alongside.
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