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Outline

7 Motivation and Introduction to the ISMRAN experiment for
antineutrino detection in Dhruva reactor.

o Characteristic studies of plastic scintillator bar with
radioactive sources in a non-reactor environment.

o Different kind of backgrounds for ISMRAN experiment.
o Performance of detectors at different reactor conditions.

o Conclusion & Outlook.
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[ Introduction

» 235, 238, 239py, 24Py are targeted with neutrons.

> The basic principle of detection for anti-neutrino: inverse

beta decay (IBD):
y (1BD) Ve+p—et+n.

Gd-wrapped plastic scmtlllator bars

2x10%* v_per sec. per GW

thermal power are emitted.
NIMA, 1042, 16741 5
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> Segmented geometry : 9 x 10 array of 90 PS bars. 0.9 ton by weight.
10 cm thick Lead (Pb) : Gamma shielding; 10 cm thick Borated
polyethylene(BP) : thermal neutron shielding.

N, =5.23 x 10%/ m® ; = 15% ;

N, = --------------- t = 86400s ; D =13 m ;P, = 100
4T D?E, 1.6x10"° MW, ; o,=5.91 x 10 cm?

The expected neutrino rate (ISMRAN) is ~ 60 day™

> The obtained anti-neutrino like events in mini-ISMRAN at RON (128
days) are 218 £ 50 (stat) £ 37 (sys)[ Theoretical estimation 214  32].
[NIMA, 1024, 166126 (2021)]

6 v_are produced per fission.
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> Reconstruction of AT _ for parameterizing an approximate position (Zpos) using *’Cs source.
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[Reconstructlon of sum energy and bar multiplicity |
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[ Backgrounds inside the Dhruva reactor hall . ]
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Higher reactor-correlated background
rates are encountered at ISMRAN site.

High energy y-rays from neutron
interactions on water, steel, or other
structural materials.

PSD parameter distribution of y-rays and
Fast neutrons using NE213 liquid
scintillator at reactor ON and OFF
conditions.



| Detector response and In-situ energy calibration |
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Reconstruction of Prompt & Delay event
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Conclusion and Outlook ]

4 We have performed the comparative study of response of PSB in RON, ROFF and RAMP
conditions in terms of single bar energy deposition.

#We have also studied the uniformity of detector response (in-situ energy calibration) by
reconstructing sum energy for ??Na source when it is kept at the center of the ISMRAN
array and it is observed that the reconstructed peaks are constant over the period of
time.

4+ We have discussed about the ongoing efforts on the measurements of the anti-
neutrino events from the Full scale ISMRAN detector setup at Dhruva reactor hall.

© Full scale ISMRAN had been installed and commissioned in Dhruva reactor hall in
November 2021 and acquiring data in the round the clock mode. Data Analysis for
obtaining the reactor anti-neutrino energy spectra is in Full swing.

©“ Machine learning technique has been tested for discriminating non-reducible fast
neutron background to separate the IBD events in reactor ON condition.
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