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Reactor anti-neutrinos and their detection mechanism:

Anti-neutrinos from reactors are excellent probes for monitoring reactor power and Segmented geometry : 10 cm x 10 cm x 100 cm plastic scintillator (PS) bars
its core composition as well as for sterile oscillation searches. directly coupled to 3" PMTs at both ends and wrapped with Gd coated mylar.
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fold prompt and delayed signature. ISMRAN: 100 PS bars in 10 x 10 matrix. Volume: 1m3; Weight: 1 ton. High sampling
. — . . . rate (500 MS/s) digitizers to read the 200 PMT channels. Shielding of 10 cm Lead
ISMRAN plastic scintillator bar characterization studies (Pb) and 10 cm Borated Polyethylene (BP) and with muon veto scintillators to allow
Geometric mean of signal from the two PMTs used for energy calibration. for above ground operation.
Time difference between timestamps of the two PMT signals related to the
position along the PS bar. About 60 IBD interactions per day are expected at 13m distance from the 100 MW
e ————— reactor core for a realistic efficiency of ~16%.
003 %] @ =8 % &p Eem | ) ]
@ - « DATA 1 0 i *%, ::". I .- I - « Data ] o _ _
3 T | St e di e g il / _z mini-ISMRAN: 16 PS bars in 4 x 4 matrix
3 | E 13_ o i a1l s of y ' Shielding same as for ISMRAN. No veto.
R 1 E §oafilie | Eeo ]
S | S 0.5 R 1 N ok ] More than 3 months of reactor ON and
MMM : AN Y I OFF data collected.
8.1 02 03 04 05 06 0.7 0.8 -15-10 -5 0 5 10 15 —-10 -5 0 5 10
Energy (in MeV) AT g (ns) < AT g > (ns)

Left : Calibrated data vs simulation for '¥’Cs in PS bar. Right: Time difference between end PMT signals Fig on the Right: Prototype mini-ISMRAN

at different positions and their relation. detector setup with full shielding in reactor hall.

_ _ _ _ Snapshot taken while halfway through the ins-
Comparing the data and simulation for known y-ray source data gives energy tallation and shows the 16 bars and cables routed P
resolution function as ~20%/\E back to DAQ "

Background measurements @ Dhruva & filtered IBD like events
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Conclusions and Outlook :

The data from prototype detector shows promising results for using ISMRAN as a reactor monitoring setup. Also, simulation results predict sterile oscillation sensitivity
covering sufficient parameter space to verify sterile neutrino hypothesis in the 3+1 scenario.

The final 1 ton ISMRAN setup is expected to be comissioned by spring next year. Meanwhile, detailed quantification of various correlated backgrounds and improvements
on event filtering techniques are underway to achieve better signal to background ratio.

References:
[1] D. Mulmule et. al. NIM A 911 (2018) 104-114 [2] Behera, S.P., Mishra, D.K. & Pant, L.M. Eur. Phys. J. C (2019) 79: 86.

Invisibles’ 19 Workshop on Neutrinos, Dark Matter and Dark Energy, June 10-14, Botanical Gardens, University of Valencia, Spain


mailto:dhruvm@barc.gov.in

	Slide 1

