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Super-K solar rate measurements are fully consistent
with a constant solar neutrino flux emitted by the Sun.

Sun spot number: http://www.sidc.be/silso/datafiles
Source: WDC-SILSO, Royal Observatory of Belgium, Brussels.
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SK VIV LMA Spectrum
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Supernova relic neutrino (SRN)
BEOHFERETHEHSNA. FHERIC—H/ICHHTEH=1—r)/
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=] -— — =] V— S N
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ol 1w . S 3
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D | 1 3 10} - -
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E, [MeV]
Figure 1. 90% C.L. differential upper limits on 7z flux of SRNs. The squares,
circles and triangles are results for Super-Kamiokande (SK-I/IV/III, Bays
Prisicag et al. 2012), Super-Kamiokande with a neutron-tagging (SK-IV, Zhang
I L et al. 2015) and KamLAND (Gando et al. 2012). Dashed and dotted lines

| a
15 20 25 30 40 correspond to our theoretical models with maximum and minimum values of
Measured E_ [MeV] SRN event rate, respectively (see also Table 3).

Phys. Rev. Lett. 93 (2014) 171101. Astrophys. J. 804 (2015) 75.
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Super K VS. KamLAND
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Non-standard models to predlct flat spectrum
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Global oscillation analysis input?=~

& sK

SK-1 1496 days, Spectrum : 4.5-19.5MeV(kin.) + D/N : Ekin=4.5MeV

SK-1l 791 days, Spectrum : 6.5-19.5MeV(kin.) + D/N : Ekin=7.0MeV

SK-11l 548 days, Spectrum : 4.0-19.5MeV(kin.) + D/N : Ekin=4.5MeV

SK-IV 2365 days, Spectrum : 3.5-19.5MeV(kin.) + D/N (1664 days) : Ekin=4.5MeV

arXiv: 1606.07538.

#sNo Updated from PRL 112 (2014) 091805.
- Parameterized analysis (c0,c1,c2,a0,al) of all SNO phased published in
Phys. Rev. C88 (2013) 025501. The same method is applied to both SK and SNO
¥ Radiochemical (Ga, Cl) with ao and a1 to LMA expectation.

- Garate 66.11x3.1 SNU (All Ga global), Phys. Rev. C80 (2009) 015807.
- Clrate 2.56+0.23 SNU, Astrophys. J. 496 (1988) 505.

& Borexino

7Be flux, Phys. Rev. Lett. 107 (2011) 141302. Does NOT include Borexino pp 2014.

€ KamLAND reactor

Nature 512 (2014) 383.

- 3-flavor analysis , Phys. Rev. D88 (2013) 033001.

€ 2B spectrum

- Winter 2006, Phys. Rev. C73 (2006) 025503.
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3-flavor oscillation analysis
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Tight Fiducial volume
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Homestake EERDFERZF AT B0, LN DN DETILHIRE,

¢ A. Cisneros, Astrophys. Sp. Sci. 10, 87 (1971)
Y& M.B. Voloshin, M.I. Vysotskii, L.B. Okun, Sov. Phys. JETP 64, 446 (1986)
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Does sunspot number affect the solar B flux?

To check the stability of the observed 2B solar neutrino flux,
The flux vs the sun spot number is evaluated.

Since the value of slope is consistent with 0,

no significant correlation is observed using 20-years SK data.
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B2 D ifi A1 (Day/Night flux asymmetry)
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Day-Night Asymmetry
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@ zenith angle distribution

Clear flux difference between day-time and night-time.
Solar neutrino flux during night-time is higher than day-time.
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Updated from Phys. Rev. Lett. 112 (2014) 091805.
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Updated from Phys. Rev. Lett. 112 (2014) 091805.
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