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My activities

Miniballoon construction for KamLAND-Zen 800:
neutrinoless double beta decay search.

I’'m leading

« Welding

« |Leak-repairing

« Reinforcement of welded part

Analysis

« MeV “single event” physics
« Onbb
« 8B solar
« Positronium®

« Spallation BG reduction

*JPS Conf. Proc., 010046 (2016)
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Sorry,
this time | cannot show the final results...
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GW170817 and v observatory follow-up

» GW170817 (GRB 170817A) ApsLett. sasLiz 2017

o Multi-messenger detection of Binary Neutron
Star(BNS) merger.

o Luminosity distance: 40 Mpc
o Radiated energy > 0.025 M,,,~4.5x10%2 erg

= No high energy neutrino (GeV—EeV) was
found by ANTARES, IceCube, and PAO.

ApdJ Lett., 850:L35, 2017

= MeV neutrino wasn’t observed by lceCube’s
noise rate.

o Corresponds to anti-v luminosity <~10%° erg(?)

ApJ Lett., 850:L35, 2017
A&A 535, A109 (2011)

Optimistic SCenario
was Constraineq.

GW170817 Neutri!no limits (fluence per flavor: v, +U,)
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BNS merger and thermal v emission

Y. Seklguchl et al., PRL 107 051 102 (2011)

= Thermal v fromm BNS merger § 2[@L Light
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detection methods

Invers Beta Decay (IBD) Electron Scattering (ES)

= anti-v . only = Sensitive to all v (especially v )
» E, reconstruction = B, cannot be reconstructed.

= Reaction threshold 1.8 MeV * No threshold

- Cross section higher than ES = Directional info. (not in Liquid Scint.)

Prompt
Evisible~E v 078 MeV

BG rejection by
Delayed Coincidence(DC)

Delayed
n capture (r 2.2 MeV)
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Ref.: Limits on v from BBH merger
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(Bx: Borexino)

« SK good at expected
thermal v region.

« KamLAND good below
5 MeV.
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# expected @KamLAND
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#1BD expected (<E>~10 MeV)

v spectrum at source(Integrated over 1 sec) v flux(Integrated over 1 sec) at earth
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#I1BD expected (<E>~1 MeV)

num of v/MeV
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v spectrum at source(Integrated over 1 sec)

16.562:10"
1326k \ Fermi-Dirac dist.
| \with <E>~1 MeV
9.937
6.625F
3.312&-
N 2 6 8

E, [MeV]

n of Event(Integrated over 1 sec)
x107°

(1.8—100) MeV
integral:
4.5e-8

v flux(Integrated over 1 sec) at earth

Assumptions:

« Anti-v_ luminosity: 3e52 erg
Oscillation not included.
#proton: 6.0e31(R6-m fiducial)
1.8 MeV threshold

~10%9 erg upper limit if BG free.
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#ES(v ) expected (<E>~10 MeV)
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anti-v . IBD:
6.3e-6

num of v/MeV

events/0.25MeV

v spectrum at source(Integrated over 1 sec)
x10%*

165.62
1325k \ Fermi-Dirac dist.
[ \with <E>~10 MeV
99.37
66.251
33.12&-
S "2 20 80 80
E, [MeV]
n of Event(Integrated over 1 sec)
x107°
A\ (3.5—100) MeV
: integral:
F 1.5e-7
10
5__Int rated over energy: 1.5e-07
0———%0 20 80 80
E. [MeV]

v flux(Integrated over 1 sec) at earth

800}
600}

400}

num of v /cm?/MeV

200}

20 60 80
E, [MeV]

Assumptions:

« v, luminosity: 3e52 erg
Oscillation not included.
#electron: 2.3e32 (R6-m fiducial)
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~10%9 erg upper limit if BG free.
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#ES(v ) expected (<E>~1 MeV)

v spectrum at source(Integrated over 1 sec) v flux(Integrated over 1 sec) at earth
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Live time In the window

Preliminary
(@)
L 1 In-active time due to
& ' + muon-spallation veto
5 « detector’s deadtime
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No mini-balloon-for. KL-Zen.

Full volume available.
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BG rate for IBD search

_ DC related parameters
Event selection < < :
- 2017/8/1—2017/8/30 2 Skyblue: = L
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Preliminary
Event rate: é é
88 evts/24day ~ 4.2e-5 evts/sec 3 3
« Almost all are accidental BG.

« Negligible in 1000 sec window.
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BG rate for ES search

Energy spectrum
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Summary

= Search for MeV-neutrinos from BNS merger: GW170817 with KamLAND is
ongoing.

The detector was active at the merger without miniballoon.

#Inverse Beta Decay expected: ~10°
o Sensitivity on anti-v_, luminosity~10°7 erg

#Electron Scattering(v ) expected: ~10/
o Sensitivity on v, luminosity~10%° erg

KamLAND good at <E>~O(1) MeV region.

Stay tuned for checking events in the coincidence window!!
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MeV-v detection by lceCube’s noise rate

Ref. A&A 535, A109 (2011)

= Supernova (10kpc, 3e53 erg) yields 1.3e5 hits
(integrated 0.8 sec, anti-v ).

= Noise rate ~ (/E5 +/- 1E3)/0.5sec ~ (1.4E6 +/- 2E3)/sec
» | imit rate~4E4
» imit luminosity on GW170817 ~1.5E59 erg
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