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Observation inmSuper-K
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- day/night flux differences
- Seasonal variation
* Energy spectrum
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Neutrino Flux (cm'2/sec/MeV)

Solar neutnino spectrum

(Bahcall—Pena-Garay-Serenelh 2008)
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Motivation
See the MSW e"ect directly

* Spectrum distortion

Neutrino survival probability
measured by several experiments
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* Day/Night flux asymmetry
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WhatOs nhew

* mistake in SK-III calculation of expected solar neutrino event rate :

best fit flux changes  2.32>-2.40%X10°%/(cm?-sec)
* First results from SK-1V (1069.3 days of data)

- Large statistics with lower backgrounds.

- Reduce systematic error (1.7% for flux)
2.1% (SK-T11)
- new electronics : 3.4% (SK-1)
- better timing determination
- better MC model of trigger eft.
- Lower threshold (-3.5sMeV (kin.))

* Introduce multiple scattering goodness
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Lower lbackground

[event/day/kton @ 4.0-4.§MeV(kin.)}
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Total solar neutrino-even
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SK-1,I1,1111V 3904 days
SIGNAL = 57721 events

best fit: 0.451£0.007

- pep=5.25%105/(cm?-sec)

[ Phep=7.88%107/(cm?sec)
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* about 19,000 events more than from pure ve
* small systematic uncertainty
® rate is consistent between all the SK phases
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Data/MC(unoscillated)

Data/MC(unoscillated)

ecollelectron;spectrumn
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Recollelectron;spectrun

SK I/II/N/IV LMA Spectrum
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Comparison with other experiments
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Day/Night variation
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Day/Night amplitude (bPts
as.a function of\Ini

SK-I/I/I/IV Combine Day/Night Asymmetry
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Allowed oscillation parameter

region from Day/Night
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NEUTRINO
OSCILLATION ANALYSIS



Neutrino osdcillation analys
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All selarineutnino!data
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Summary

Solar neutrino data taking in Super-K successfully keep
going and improvement, e.g. lower threshold, lower
background, small systematic uncertainties, large statistics,
EfiC...

No significant spectrum distortion can be seen.
Some hint of non-zero day/night flux asymmetry: (2.30)

Neutrino oscillation parameters are updated from Solar
+KamLand global analysis; Am?21=7.44°7210"%¢ V2,
sin2012=0.304+0.013, Sin2013=0.030 ">

-0.015






Problem in Solarv MC
vector generation in SK-I

Expected solar neutrino rate

- E!,max B
F(To)dTe = | (E, )E! dT.
0

..........................................
000000000

Not include this energy dependence...



How does It affect”

\WNo energy dependence in
differential cross section.

\\W The shape was shifted
directed to higher region.

\W The Total flux was not
changed.

\W/!f you apply the energy cut,
e.g. above bMeV, though the
spectrum was not changed,
the expected flux became
large.

Expected spectrum

. 2 Theoretical calculation
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How are the results
changed?

SK—III energy spectrum
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Total energy of recoil electrons (MeV)

Flux results:
2.40 (fixed)
2.32 (before)

3% difference
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Recollelectron;spectrun
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Recollelectron;spectrun

SK I/II/IN/IV Spectrum
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Day/Night amplitude (bPts
as.a function of stho

SK-/II/II/IV Combine Day/Night Asymmetry
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