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Introduction: Kamiokande
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Elec. room

Water system

KamiokaNucleon Decay Experiment (Kamiokande) 
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VLƴ ǘƘŜ ƭŀǘŜ мфтлΩǎΣ DǊŀƴŘ ¦ƴƛŦƛŜŘ ¢ƘŜƻǊƛŜǎ ǿŜǊŜ ǇǊƻǇƻǎŜŘΦ 
VThey predicted that  protons and neutrons should decay with the lifetime of 1028 to 1032 years.  
V{ŜǾŜǊŀƭ ǇǊƻǘƻƴ ŘŜŎŀȅ ŜȄǇŜǊƛƳŜƴǘǎ ōŜƎŀƴ ƛƴ ǘƘŜ ŜŀǊƭȅ мфулΩǎΦ hƴŜ ƻŦ ǘƘŜƳ ǿŀǎ ǘƘŜ 

Kamiokande experiment.
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Construction of the Kamiokandedetector (spring 1983)

The Kamiokandeexperiment 
started in July 1983.
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5ƛŘƴΩǘ ƻōǎŜǊǾŜ ǇǊƻǘƻƴ ŘŜŎŀȅǎΣ ōǳǘΧ
Pulse height distribution for electrons from the decays 
of stopping cosmic ray muons  (early autumn 1983) 

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

V Improvement of the 
Kamiokandedetector to observe 
solar neutrinos. 

V Initial idea of Super-Kamiokande. 
(both by M. Koshiba)
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Toward Kamiokande-II (1984-5)

Construction of the bottom outer detector

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

Radioactivities(mostly Rn at that stage) was the 
most serious issue.  
Stable trigger rate after Jan. 1987.  
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SN1987A (Feb. 23, 1987) 

SN1987A (at LMC)
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K. Hirata et al., Phys. Rev. Lett. 58 (1987) 1490.  

(The IMB experiment also observed the neutrino signal.)



Atmospheric neutrinos
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© David Fierstein, originally published in Scientific American, August 1999
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Atmospheric nmdeficit (1988)

Paper conclusionΥ ά²Ŝ ŀǊŜ ǳƴŀōƭŜ ǘƻ ŜȄǇƭŀƛƴ 
the data as the result of systematic detector 
effects or uncertainties in the atmospheric 
neutrino fluxes. Some as-yet-unaccounted-for 
physics such as neutrino oscillations might 
explain the dataΦέ   

K. Hirata et al, Phys.Lett.B205 (1988) 416.
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!ǘƳƻǎǇƘŜǊƛŎ ƴŜǳǘǊƛƴƻǎ ƘŀǾŜ ōŜŜƴ ǘƘŜ Ƴƻǎǘ ǎŜǊƛƻǳǎ ōŀŎƪƎǊƻǳƴŘ ŦƻǊ ǘƘŜ ǇǊƻǘƻƴ ŘŜŎŀȅ ǎŜŀǊŎƘŜǎΧ 
Therefore, these background should be understood in order to find the proton decay signals. 

Data MC prediction

e-like   ( CC ne) 93 88.5

m-like   ( CC nm) 85 144.0

ċTypical nmevent
In Kamiokande

Typical ne event Č

(The IMB experiment also observed the similar results.)



Confirmation of solar ne deficit (1989)
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K. S. Hirata et al., Phys. Rev. Lett. 63 (1989) 16.  

Solar neutrino data between Jan. 1987 and May 1988:

Standard Solar Model

The Kamiokanderesults on;
Å Supernova neutrinos (1987)
Å Atmospheric neutrino 

deficit (1988)
Å Solar neutrino deficit (1989)
were evaluated to be very 
important. 

The construction of the Super-
Kamiokandeexperiment was  
approved in 1991 by the 
Japanese government.



Super-Kamiokande
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50,000 tonwater Cherenkov detector
(22,500 tonfiducial volume)

underground

Super-Kamiokande detector
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~20 times 
larger mass

~230 collaborators



Initial idea of Super-Kamiokande
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Beginning of the Super-Kamiokande collaboration between Japan 
and USA
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K. Nakamura@ Institute for 
Cosmic Ray 
Research, 1992



Constructing the Super-Kamiokandedetector (spring 1995)
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Y. Totsuka

Y.Suzuki M. Nakahata

TK
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Constructing the Super-Kamiokandedetector (Aug. 1995)



Filling water in Super-Kamiokande 
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Jan. 1996


