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e The JSNS? (J-PARC Sterile Neutrino Search at the J-PARC Spallation Neutron
Source) experiment searches for sterile neutrinos at a 24m baseline,
targeting Am?® ~ 1 eV>.

* Excess of Inverse beta decay (IBD) signal is detected if sterile neutrinos exist.

* IBD: Promptsignal: e+, Delayed signal:y from neutron capture on Gd

Introduction of JSNS“near detector
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« |SNS? detector is a liquid-scintillator-based detector.

* 96 10" PMTs in the Inner Detector & 24 10" PMTs in the Veto.

* This detector is installed only during MLF beam operation periods and
dismantled during beam shutdown periods. [1]
(LS filling & extraction is necessary)
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Motivation & methodology of Energy Calibration
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* The light yield can vary over time due to LS degradation and PMT conditions.
* Especially, an annual operation of detector may cause LS degradation.
- Period-by-period monitoring of the light yield variation is important.

* The position dependence also exists.
= Itis also important to evaluate the spatial dependence of the light yield.

* These can shift the energy scale and bias physics analyses.
* |nthis poster, mean value of light yield change is shown.

Control sample of this study

Cosmic ray muons

" Time- & spatial-dependent light yield
variations are evaluated using n-Gd
capture events induced by
cosmogenic fast neutrons.

= Advantages of the n-Gd sample
- Independent of IBD signal
- Clear gammas’ peak around 8 MeV
- Useful events for energy calibration
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Time-dependent relative light yield measurement

To study time-dependent variations, the data were divided into about
400-hour equivalent data. (1 point = about 15,000 events)
The variation in each dataset was quantified by comparison with MC.
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|. The n-Gd reconstructed light yield distribution is prepared
for each dataset.

|. Each dataset is compared with MC (data / MC).
Il. The obtained scale values are compared using the first dataset.
V. Then we got the time variation of light yield.
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* The most left dataset is setto 1 (about 7760 light yield).
* Within 7% we keep light yield for 5 years.
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Recoil proton; 20-60MeV
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Spatial-dependence
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e X-axis is Radius? [m?]
e Y-axisisZ [m]
* The fiducial volume (R<1.4m,|Z|<1m) is divided into 8 x 9 pixels. [2]

* Within 1.6%, all pixels in our fiducial volume have same light yield.
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Summary

The relative light yield stability at 8MeV of the JSNS? near detector was
evaluated using n-Gd events.

The time-dependent relative light yield is kept within 7% for five years.
The spatial-dependent light yield variation was within 1.6% in the
fiducial volume.

These results demonstrate the stable light-yield response of the JSNS?
near detector.

Although the time- and spatial-dependent variations are small,
corrections for these variations are applied in the current JSNS? analysis.
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These variations will be monitored for new data.
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