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KamLAND (Kamioka Liquid scintillator Anti-Neutrino Detector)
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e Run 000220~016309 (2002/3/9~2020/7/17)
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Label 1 run 3188

Prompt event number

Delayed event number

Label 3 run 5380

Prompt event number

Delayed event number

DC1
7848420
7848423

DC1

41470
41472

DC2
7848421
7848423

DC2

41471
41472

DC3
7848422
7848423

Label 2 run 14670

Prompt event number

Delayed event number

Label 4 run 16026

Prompt event number

Delayed event number

DC1 DC2
3102977 3102982
3103058 3103058

DC1 DC2
14871479 14871519
14871556 14871556
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* LivermoreETJL B c FEBETIL ws * Failed Supernova 4,5
“u . ¢ e
pinched” Fermi-Dirac spectrum TRIE EOS:Shen
Minie = 20Mgp10r, Z = 0.02, trepive = 100ms Minie = 30Mgp10r, Z = 0.004
(Ey,) = 12MeV,  (Ey,) = 15MeV (Ey,) = 9.32MeV,  (Ey,) = 11.1MeV (Ey,) = 17.5MeV,  (Ey,) = 21.7MeV
(E,) = 24MeV (E,) = 11.9MeV (E,) = 23.4MeV
v spectrum (Livermore) v spectrum (Nakazato) v spectrum (Failed SN)
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Energy [MeV] neutrino energy [MeV] neutrino energy [MeV)
[3]K. Kotake, et al. 2006, Rep. Prog. Phys, 69, 971 [4] Supernova Neutrino Database (tus.ac.jp) [5] K. Nakazato, et al. Astrophys. J. Supp. 205 (2013) 2, arXiv:1210.6841 [astro-ph.HE]
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Fy, = 47TT2 {pFO + (1 - DF}
Survival probability isickato, etal. 2017, Apj E Wf
= _ { 0.676  (normal mass hierarchy) ’ :Z:
0.0234 (inverted mass hierarchy) o3
o« BB AR MHIEKamLANDIZHE TR R YIRS - .
> JE’\—/)T AA i% 0) }i JTLT\ H‘,ﬁ'ﬁ*ﬁ [7]A. Strumia, F. Vissani, 2003, Physics Letters, 564, 42 Ohgj
> Selection efficiency \/_f
> Livetime ratio: = 87%
> A— NS FE: N, = (5.98 + 0.13) x 1031 /
[8]A. Gando, et al. 2016, Astrophysical Journal, 829, L34 067
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* Normal mass hierarchy * Inverted mass hierarchy
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* Normal mass hierarchy * Inverted mass hierarchy
1 Livermora 1 - Livermaora
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summary
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Rate <0.178 [evt/yr] (preliminary)
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* 1, < 600cm, ry; < 600cm

* dR < 160cm

* 0.5 < dT < 1000psec

0.9 < E, < 100MeV

1.8 <E; <2.6MeV, 44 <E; <55MeV
Run 000220~016309 (2002/3/9~2020/7/17)

Muon and spallation vetos

Likelihood cut for Ep < 8.5MeV

Neutron multiplicity < 1

Miniballoon cut
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DC2
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* Label 1 run 3188
DC1
Prompt event number 7848420
Delayed event number 7848423
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e Label 2 run 5380
DC1 DC2
Prompt event number 41470 41471
Delayed event number 41472 41472
E,(MeV) 15 13
dT(usec) 164.2 163.1
Vertex
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* Label 3 run 14670
DC1 DC2
Prompt event number 3102977 3102982
Delayed event number 3103058 3103058
E,(MeV) 60 1.0
dT(usec) 79.58 75.95
Vertex
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run 16026
DC1 DC2
Prompt event number 14871479 14871519
Delayed event number 14871556 14871556
Ep(MeV) 48 1.0
dT(usec) 71.13 58.18
Vertex
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5 — e & prompt:DC2
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prompt signal 1

Decay (t~2.2us)
prompt signal 2
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ccSN:(E,, ) = 10.7MeV, (Ey, ) = 12.0MeV, (E,) = 14.2MeV (E,,) = 11MeV, (E;,) = 16MeV, (E,) = 25MeV
Failed ccSN: (E ;) = 18.6MeV
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Distance [kpc] Distance [kpc]
Rate:0.114 [/yr] Rate:0.32 [/yr]
Period:1992 June ~ 2013 December Period: 1996 May ~ 2005 October
Detectable range: < 25kpc (more than 95%) Detectable range: ~100kpc (full detection probability)
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