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Super-Kamiokandecollaboration

210 nations, ~42 institutions, ~160researchers (as of June 2017)

http:// www-sk.icrr.u-tokyo.ac.jp/library/pamphlet.html (as of June 2016) 

http://www-sk.icrr.u-tokyo.ac.jp/library/pamphlet.html


Super-Kamiokandedetector
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50 kton water Cherenkov
22.5 kton fiducial volume (32 kton for SN burst)
20-inch PMTs (inner), 1885 of 8-inch PMTs (outer)
Phase   Period        inner PMTs   coverage
SK-I    1996-2001     11,146         40%
SK-II   2002-2005       5,182         19%
SK-III  2006-2008     11,129         40%
SK-IV  2008-20XX   (same as SK-III with new electronics)
SK-Gd 20XX-



Typical low-energy event
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ÅTiming information

vertex position

ÅRing pattern

direction

ÅNumber of hit PMTs

energy

Ee,total = 9.1 MeV

cosqsun = 0.95

n+ e-­n+ e-

(for solar neutrinos)

Resolutions (for 10MeV electrons)

Energy: 14% Vertex: 87cm Direction: 26o SK-I

Energy: 14% Vertex: 55cm Direction: 23o SK-III

~6 hit / MeV

(SK-I, III, IV)

OD

ID

(color: time)

(software improvement)



Astrophysical neutrinos at SK (in Low-E)  

Â Solar neutrinos

ÂNeutrino oscillation

ÂSolar MSW

ÂTerrestrial MSW

ÂTension among solar nueand reactor nue-bar

ÂSolar astrophysics

ÂTime variation

Â Supernova neutrinos

ÂBurst

ÂRelic (DSNB)
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M. Nakahata(Plenary session)

A. Sousa (Plenary session)



Solar neutrino measurements in SK
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Solar neutrino measurements in SK

7

PRD94, 052010

PRL112, 091805

Expected (MSW)

Observed
SK D/N

Solar 
global

KamLAND όмˋύ

Recoil electron kinetic energy (MeV)

PRD94, 052010

Expected
Solar global

Expected
Solar+KamLAND

Observed 
SK+SNO

Exponential & 
quadratic fit
Cubic fit

Expected Solar global
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PRD94, 052010

Expected from Solar+KamLAND
Expected from Solar global

Statistical error dominates



RŜŎŜƴǘ ǇǊƻƎǊŜǎǎ ƛƴ ǎƻƭŀǊ ˄analysis
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Â Updated spectrum analysis
ÂTotal live time 5480 days (May 1996 - March 2017)
ÂSK-I (1496 days), SK-II (791 days), SK-III (548 days),

SK-IV (2645 days, PRD94, 052010: 1664 days)

Â Preliminary periodic modulation analysis in SK-IV
ÂUsing same data set as PRD94, 052010

Â Energy scale improvement
ÂTaking into account PMT gain & dark rate effects

Â Study of spallation BG
ÂStart looking neutron data in SK-IV

Â Study of radon BG
Â άMeasurement of Radon Concentration in Super-Kamiokande's.ǳŦŦŜǊ DŀǎέΣ 

NIM A, in press (DOI: 10.1016/j.nima.2017.04.037 )

June 2017



Vertex distribution in SK-IV

Â Whole area in these plots corresponds 
to 22.5 kton. 

Â Above 5.0 MeV(kin), fiducial volume is 
22.5kton.

Â Below 5.0 MeV tight fiducial volume cut 
is applied.

Â Water condition is controlled well

4.5-5.0 MeV(kin)
4.0-4.5 MeV(kin)

3.5-4.0 MeV(kin)
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June 2017

Preliminary

SK-IV 2645 days



Signal (in SK-IV): 51521 +349 ς347 events
(SK-I: 22404, SK-II: 7212, SK-III: 8148)
Total: 89285 events

SK-IV solar neutrino signal
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SK-IV 3.5-19.5 MeV(kin)

qsun

SK

Sun

: Data
: Best-fit Background
: Best-fit Signal +/- stat. err. 

June 2017

Preliminary

SK-IV 2645 days
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http://www-sk.icrr.u-tokyo.ac.jp/indico/conferenceDisplay.py?confId=2935















