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Highlight:

956 days of SK-Gd with Gd 0.01%(552 d)+0.03%(404 d)
Spectrum independent analysis

Only use Nn = 1 events
Differential upper limit for 9.3 < Ev< 31.3 MeV

Update the world stringent sensitivi

for almost all bins

Borexino 2771 days Observed 90% C.L. (Astropart. Phys. 2021)

KamLAND 4529 days Observed 90% C.L. (Apd. 2021)

SK-VI+VIl 956.2 days, Observed 90% C.L. (New)

SK-VI+VIl 956.2 days, 90% C.L. sensitivity (New)

SK-IV 2970 days, Observed 90% C.L. (PRD. 2021)
SK-1V 2970 days, 90% C.L. sensitivity (PRD. 2021)

Modern DSNB Theoretical Predictions
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Core-collapse rate Yru : DU
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» Core-collapse rate
= + BH formation rate
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Rcc(2) = + p.(2)

> p,(z):cosmic star formation rate (SFR)
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» Hopkins & Beacom
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» Madau & Dickinson
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<Eue ) (EDE > <EI/,L ) Eve ,tot EDE ,tot Eum ,tot

Model explosion remnant (MeV) (10°? erg)
Ordinary core-collapse SN successful NS 9.2 10.9 11.8 4.47 4.07 4.37
BH-forming SN, (i) fallback induced successful BH 11.8 136 109 19.48 18.50  12.07
BH-forming SN, (ii) prompt successful BH 16.1 204 234 6.85 5.33 2.89

Failed SN

failed BH 16.1 20.4 23.4 6.85 5.33 2.89




Fallback QiZ& O =a21—r)/KH

E

imli

n i F

8 NERER-/\NV U AEROERE. [RigF

MDA E], fallback BHHED 3 D20+ TEH
— NUALBE 2.35M, DEEDHEFEERE

— 0.35M,, fallback LT&EKRE=(2.7My) I2ET S
— B IRILE—:8.7X10% erg (= Epin max)

-

o

103 3 10> 3
Fallback Ve : Ve : Dy
& 10%2 - 1072 3
lﬂﬂ E 1,351 3
lﬂsn E lﬂSE 3
—— ——— 1042 ——— —— 1049 — ..
10¢ 101 102 10° 10! 102 10° 101 102
E, [MeV] E, [MeV] E, [MeV]



d®; /dE, [cm~2 sec™! MeV1]

de =2
H R

102§

101

10°-

10_1§

1072

LY
==
o -=--
, Lt I [
g =i [T v
I @
—== i

fensy = 0.5, (i) fallback
fanusy = 0.1, (i) fallback
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SK-IV 2970 days
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KamLAND 4529 days
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