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Alntroduction:Kamiokande

ASuperKamiokande

ADiscovery of atmospheric neutrino oscillations
AContribution to the discovery of solar neutrino oscillations

ASome resent results from Supgé@miokand€non-accelerator
results)

AFuture
ASummary
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KamiokaNucleon Decay Experiment (Kamiokande)

VLY GKS f13G4S MdptnQas DNIYR ! YAFASR ¢KS2N
V They predicted that protons and neutrons should decay with the lifetime 8fta@0°* years.
V{SOSNIf LINROG2Y RSOlIé SELISNAYSyYy(la oS3aly

Kamiokande experiment.
Kamiokande

(1000 ton

fiducial volume)
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Construction of thKkamiokand@etector (spring 1983)

TheKamiokandeexperiment
started in July 1983.
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BARY QG 20aSNWVS LINRBU2Y RS

Pulse height distribution for electrons from the decays
of stopping cosmicay muons (early autumn 1983)

200
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KAMIOKANDE
Pulse Height Distribution of
p-evp Decay

Neutrinos with the energies of
about 10 MeV could be observed.

o

100 |

V Improvement of the
Kamiokandaletector to observe
solar neutrinos.

V Initial idea of SupeKamiokande

— == CUT (~15MeV)
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Construction of the bottom outer detector

Construction of the side outer detector
(between the steel tank and the rock)




Water and the trigger rate
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Radioactivitiegmostly Rn at that stage) was the
MOost serious issue.
Stable trigger rate after Jan. 1987.



SN1987A (Feb. 23, 1987)

K. Hirata et al., Phys. Rev. Lett. 58 (1987) 1490.
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SN1987A (at LMC)
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(The IMB experiment also observed the neutrino sign



Atmospheric neutrinos
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i / @avidFierst% origifrally published in Scientific American, August 1999
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Atmospheria, deficit(1988)
l OY2ALIKSNAO ySdziNAy2a KI @S 0SSy (GKS Y2z2af
Therefore, these background should be understood in order to find the proton decay sign:
K. Hirata et alPhys.Lett.205 (1988) 416.

e | ¢ Typicain,event
¥ 43 In Kamiokande Data| MC prediction
B 4 —— |e-like ( CCn,) 93 88.5
% il Imlike ( CCny) 85 144.0
A e A
. ~ =% o Paperconclusioh a2 S | NB dzy |
e the data as the result of systematic detecto
\J{ ammrmie < | effects or uncertainties in the atmospheric
oy s neutrino fluxes. Some aget-unaccountedfor
| s §\ physicssuch as neutrino oscillations might
Typicah, eventC 1| explainthe dateb¢

(The IMB experiment also observed the similar resul
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Confirmation of solan, deficit(1989)
Solar neutrino data between Jan. 1987 and May 1988:

e S — TheKamiokandeesults on;
(b) Ee = 10.1 MeV A Supernova neutrinos (198

" SENE R A NIl A Atmospheric neutrino

40} deficit (1988)

A Solar neutrino deficit (1989

were evaluated to be very

Important.

¢ Y

C T | [ he construction of the Super
~1 ~-0.5 0 0.5 'l Kamiokandeexperiment was

COS(Osun) approved in 1991 by the

Japanese government.
K. S. Hirata et al., Phys. Rev. Lett. 63 (1989) ==
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SupetKamiokande



SuperKamiokande detector

~.__ . 50,000 tonwater Cherenkov detector
4 (22,500 tonfiducial volume)
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~20 times
larger mass
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Initial idea of Supd<amiokande

32 Kton Water Cerenkov Detector (JACK)

KEK Report 84-12
September 1984

A proposal for detailed studies of nucleon decays

and for low energy neutrino detection

KAMIOKANDE collaboration
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Beginning of the Supamiokande collaboration between Jap:

and USA

@ Institute for
Cosmic Ray
Research, 1992
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pring 1995)

Constructlng the Sup&amlokanddetector (s
= ‘, , Y&/
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Constructing the Sup&amiokand@etector (Aug. 1995
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