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« Water-Cherenkov neutrino detector with the fiducial volume of 22.5k tons. July 2020~ Gd 0.011wt%!2! 0.6~ SN SVA S DUMELSILES DOV "sm"s@'s{(sz"sm;;m
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« To improve sensitivity of Diffuse Supernova Neutrino Background(DSNB) !, o MC f
gadolinium(Gd) was added to the target volume, former ultra-pure water. ﬁst search : see poster #360 ]
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Ntag efficiency was calculated using the Am/Be calibration data
taken at the detector center position.
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Ntag efficiency

« Ntag efficiency is stable along SK-Gd phases, especially
SK-7.5, where we have different condition of geomagnetic
compensation coils.
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Data still show a relative 3~4% excess in Ntag efficiency
compared to MC during the 0.033wt% Gd period.

Relative Difference

Representative value

Ntageff. |SK6 ___[SK7 ____[SK75 SK8.0 ____SK-8.1 K82 ___sk83 k84

Data[%] 34.0x0.1(stat.) 52.5*0.1(stat.) 50.6*0.2(stat.) 51.0%0.2(stat.) 51.2%0.3(stat.) 51.7=%0.2(stat.) 51.7=%x0.2(stat.) 51.4=+0.3(stat.)

- - - 241 -
@ Callbratlon USIng Am Be MC [%] 34.1%+0.1(stat.) 51.3%0.1(stat.) 49.8x0.2(stat.) 49.22*0.3(stat.) 49.2+0.3(stat.) 49.4=%0.3(stat.) 49.7x0.3(stat.) 49.8+0.3(stat.)

PMT signals : belayed +0.9(sys.) +1.2(sys.) +1.1(sys.) +1.4(sys.) +1.4(sys.) +1.5(sys.) +1.5(sys.) +1.5(sys.)

(neutron capture

Positron signal Neutron signal

It is important to calibrate the neutron detection efficiency and guarantee

stable performance, for our precision physics analysis. Prompt

(4.4MeV y-ray) =yt S
Calibration source : 221Am-Be(Am/Be) surrounded BGO crystals /\ event) @ Detector Position Dependence of Ntag effICIency
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A This position dependence is included
£ in the systematic uncertainty
estimation.
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Ntag Efficiency

O Event reconstruction is performed to the Gd(n, y) event
candidates, and then event selection cuts are applied N Data and MC agree within a relative

(box-cut method'®!). | MeDatd B 1 O difference of ~2% throughout the
O The comparison of neutron detection efficiency W A T T 00 O . detector volume.

(Ntag efficiency) between calibration data and MC R e e e éour:posi;’n *

simulation is performed, both to understand the data T —

and to evaluate the systematic uncertainty of our

detector simulation. ® Time Variation of Misidentification rate (mis-ID rate)
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& Y= Number of prompt events -;r%:'aesta'rz:ate co P A . Mis-ID rate :
= : : = ' ' Fraction of events, in which neutron candidates are found

in spite of no Am/Be source.

O Compared with Neural Network (NN) method, box-cut
method enables parameter-by-parameter systematic

uncertainty evaluation using well-understood physical R i (8 A o fes
parameters. B R R DY) : o R kA » The average mis-ID rate is ~10-3.

mis-ID rate

« The increase in SK-7.5, 8 is due to detector condition,

Prompt event Prompt-Delayed time difference N 20251 202871 possibly PMT dark-noise rate or water quality.
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R x o T Neuron tagging with Gd is the key technology of Super-Kamiokande Gd, for DSNB search, Neural Network vs box-cut (this study)

|* asoom| goef{a mees-ssenlo Only Calibration data This study confirmed the stable efficiency of neutron tagging with Am/Be source calibration.
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Data Eroooo} MC background events MC reproduces the representative Ntag efficiency of calibration data for each SK-Gd period
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3 (B component). and also reproduces the variation across periods.
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