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Super-Kamiokande Collahoration

Initially (1992): Japan, USA n e

Now Includes: Korea,
China, Poland

~ 140 Scientists
~ 35 Institutions

Still Together After 14 Years ...



Completion of Super-K I 1996
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Waiiting for the last train at the Mozumi entrance ...
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Avalanche at the Atotsu Entrance




HowAtallflbegan: ...
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A group of theorists H. Georgi, S. Glashow, J. Pati, A. Salam and Others ...

Kamioka Nucleon Decay Expenment = Kamiokande

Irvine, Michigan, Breekhaven = 1VIB



Kamiekande Detector:
ciica 1980 Uy ICRR.
University, ofi Tekye




Viasateshil Keshiha

The nitial hemispherncal PVi;
50 cm diameter; Was developed
Py ICRR, University o Tekyo
and Hamamatsu: Corporation.

Kamiokande
IMB PMTs PMT




Work at bottom of detector. | e e sty

Kamiekande

Wire mesh shielded Eanth's
magnetic fieldiandheld PVITs
In place.
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Current members of the [rvine-Michigan-Breokhaven group are:

Bratcon
zoldhaber
Jonecs

. Reines
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. Sinclair
. Smich
Sobel
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Graduate Students!

B. Cortes

W. Fester

E. Shumard
. Wuest

Tander Velde

feland Sta 1.
rkhaven
higan /U, Collaga (Lendom)
rine
Itvine/U. Hawaii

s [Co-spokesman)

(Co-gpokesman)

Harvard/Michigan
Harvard/Michlgan
Hichigan

Irvine




Two HDPE Plastic
Liners form the
Water Tank

DOSCO Machine
excavated the cavity:
~20m x40 m x 25 m
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he 1980's ...

o Both IVMBrand Kamiekanede
Collaberations puklisned many.
PAPESS 0N the Same tePICS;

o A friendly scientific cempettion
spanned a decade.

» |ndependent scientific results
made a strong Impact on; the
pPhySICS community.



PHYSICAL REVIEW LETTERS i Juy 1983

Vorome 51, Nosmpeg |

Search for Proton Decay into e* o
R. M. Bionta, G, Blewitt, C. B. Bralton, B. G. Corth.,“" 8. Errede, G. W. IE-"lr:u'sl:-‘er,m W. Gajewski,
M. Goldhaber, J. Greenberg, T. J. Haines, T. W. Jones, D. Kielezewska,” W, R. Kropp,
J. G. Learned, E. Lehmann, J. M. LoSececo, P. V. Ramana Murthy,” H. 8. Park,
F. Reines, J. Schultz, E, Shumard, D. Sinclair, D, W. Smith," H, W, Sobel,
J. L. Stone, L. R. Sulak, R. Svoboda, J. C. van der Velde, and C. Wuest
The Universily of Califownia al Irvine, Trvine, California 92717, and The Universilv of Mickisan,
Ann Arbow, Michigan 48102, and Brpokhaven Nalional Labovalovy, Upton, New Yok 11973,
and California matitute of Techwology, Pasedenae, California 91125, and Cleveland 3lale
Urnipawvsilty, Cleveland, Ohip 44115, and The University of Hoeaid, Honolule, Hawadi
6822, and nivewsity College, Fondon WCIE SBT, nfted Kingdom
(Received 13 April 1981

Observations were made 1570 meters of water equivalent underground with an S000-
metrio-ton water Cherenkov detector, During a live time of 80 d no events consistent
with the decay p—e'n"were found ir 3 [ ’
that the limit on the lifetime for bou  Journal of the Physical Society of Japan
ratio is /B >6.5% 10°! yr; for free  Vol. 54, No. 9, September, 1985, pp. 3213-3216

dencel, Ohserved cosmiec-ray muoon

PACS numbera: 13,30.Eg, 11,30, Ly

Search for Nucleon Decay into Charged Lepton-+Mesons

Katsushi ARISAKA, Takaaki KAJITA, Masatoshi KOSHIBA,
Masayuki NAKAHATA, Yuichi OYAMA, Atsuto SUZUKI,
Masato TAKITA, Yoji ToTsukaA, Tadashi KiFUNE,t
Teruhiro SupA,T Kasuke TAKAHASHITT and Kazumasa Miyanottt

Department of Physics and ICEPP, University of Tokyo, Tokyo 113
tInstitute for Cosmic Ray Research, University of Tokyo, Tokyo 188
ttKEK, National Laboratory for High Energy Physics, Ibaraki 305
tttDepartment of Physics, University of Niigata, Niigata 950-21

K a m I O ka n d e (Received July 19, 1985)

With a 3000 ton water Cerenkov detector operated 2700 m.w.e. underground,
103 fully contained events were observed during a live time of 343 days. Most
of the events are well interpreted as due to v interactions. Four multi-ring events
survive after applying criteria for nucleon decay. The lower limits on 7/B ob-
tained from these data exceed 103! yr (90% C.L.) for most of the possible decay
modes.




VOLUME 56, NUMBER 9 PHYSICAL REVIEW LETTERS 3 MARCH 1986

Search for High-Energy Muons from Cygnus X-3

Y. Oyama, K. Arisaka,'" T. Kajita, M. Koshiba, M. Nakahata, A. Suzuki, M. Takita, and Y. Totsuka
Depariment of Physics, and International Cenver for Elememary Particle Physics,
University of Tokyo, Tokwe 113, Japan

T. Kifune and T. Suda
Insiitwee for Cosmic Ray Research, University of Tokve, Tokyo 188, Japan

Kamiekanoe

Depariment of Astronomy, University of Tokyo, Tokyvo 113, fapan

K. Takahashi
National Laboratory for High Energy Physics (KEK), Tbaraki 305, Japan

and

K. Mivano

Depariment of Physics, University of Nigaca, Niigata 950-21, Japan
(Received 15 October 1985)

A total of 1.9 10° good-quality high-energy muon events were analyzed from the data of the un-
derground Kamioka nucleon-decay experiment. No definite sign of excess flux was observed in the
direction of Cygnus X-3 and in its phase interval of 0.7 to 0.8, The 90%-C.L. (confidence level)
upper limit for the excess flux is 2.2% 107" em™? sec™! for rock overburden greater than 2400 m
of water equivalent.

PHYSICAL REVIEW D VOLUME 36, NUMBER 1 1 JULY 1987

Underground search for muons correlated with Cygnus X-3

R. M. Bionta,! G. Blewitt,® C. B. Bratton,” D. Casper,™" A. Ciocio,” R. Claus,”
M. Crouch,' S. T. Dye,' S. Errede) G. W. Foster,” W. Gajewski,* K. 8. Ganezer,”
M. Goldhaber,” T. J. Haines,” T. W. Jones.! D. Kiclezewska," W. R. Kropp,”

J. G. Learned,” J. M. LoSecco,™ J. Matthews,” H. 5. Park,* L. R. Price,* F. Reines,”
J. Schulz,* §. Seidel,™" E. Shumard,” D. Sinclair,” H. W. Sobel,” J. L. Stone,” L. Sulak,"
R. Svoboda,® G. Thornton,” J. C. van der Velde,” and C. Wuest!

*The University of California, Troine, California 92717
"The University af Michigan, Ann Arbor, Michigan 48109
“Brookhaven National Laboratory, Upton, New York 11973
“California Institute of Technology, Pasadena, California 91125
“Cleveland Sware University, Cleveland, (io 447115
The University of Hawail, Honoluly, Hawaii 96822
Elmiversity College, London WCIE S8BT, United Kingdom
"Warsaw University, Warsaw PL-O0-681, Poland
"Case Western Reserve, Cleveland Qhio 44106
1The University af [llinois, Urbana, Hlinois 61807
YUmiversity of California, Berkeley, California 94720
"Lawrence Livermore National Laboratory, Livermore, California 94530
"Notre Dame University, Notre Dame, Indiana 46556
"Boston University, Boston, Massachusetss (12215




VOLUME 5%, NUMBER 14 PHYSICAL REVIEW LETTERS

Observation of a Neutrino Burst from the Supernova SN1987A

K. Hirata, " T, Kajita,"" M. Koshiba,"**" M. Nakahata,®' ¥ U\-amn
suzuki, ™ M. Takita,™ and Y. Totsuka -’
ersity of Takyo, Tokye 113, Japan

T. Kifune and T. Suda
Instivute for Cosmic Ray Research, University af Tokyo, Tokyve 118, Japan

K. Takahashi and T. Tanimori

]
National Laboratory for High Energy Physics (KEK), Tharaki 305, Japan K a | I l I O ka n d e

K. Miyano and M. Yamada
Deparrment of Phys Infversity of Niigara, Niigata 950 Japan

E. W. Beicr, L. R. Feldscher, 5. B. Kim, A. K. Mann, F. M, Newcomer, R. Van Berg, and W. Zhang
Department of Physics, University of Pennsylvania, Philadelphia, Pennsyfvania 19104

" T ;f t'DEl' Pasadena, California 94123
sived 10 March 19

A neutring burst w
min) duri gat 3 " al consisles =lew lectron :\.rcnla. of cnc[g',' L

MeV, of which the first two point back to the Large Magellanic Cloud with angles 18° %1
152 + 37°,

VOLUME 58, NUMBER 14 PHYSICAL REVIEW LETTERS 6 APRIL 1987

Observation of a Neutrino Burst in Coincidence with Supernova 1987A in the Large Magellanic Cloud

"G Blewit

.4.'.” 5 T D‘\"C.Lé'
M. Goldhaber,"’ T. J. Haines, ¢ Celezewska, 50 W, R, kmpp.*-“ J. G. Learned,'®
J. M. LoSecco,"? J. Mdlthc\l 1. 8. Mudan. " H 5. Pm
F. Reines, g, Schultz,” g, seidel, '*
L. R. Sulak, "' R. Sv

Ii arsaw, Pa!amf
iry, Cleveland, Oﬁw 4106

U6} ATk T Bell Laboratorie
(Received |3 I'~'Idrc.h :

A burst of eight neutrine events preceding the optical detection of the supernova in the Large Magel-
lanic Cloud has been observed in a large underground water Cherenkov detector, The events span an in-
terval of 6 5 and ha ble encrgics in the range 20-40 MeV,




The Early: 1990is ..

o |LOW ERENGY. tAMESHGICNECOIMES
Impoertant fer SURErneYaE NEUNINGS
and selar neutrnes.

o |[MB’s small PMils not:competitive ior
this physics.

o Easter weekend, 1994;, IMBrtank
developed a leak that caused much
damage to the detector. IMB' Finished:



INSTITUTE FOR COSMIC RESEARCH

ICRR

UNIVERSITY TOKYO

ICRR-Report-227-90-20

SUPER-KAMIOKANDE

Y. Totsuka

(Dec. 1990)

Invited talk presented at t he International Symposium
on Underground Physics Experiments, at Science
Council of Japan, April, 1990

3-2-1 Midori-cho Tanashi, Tokyo 188 Japan

Telephone (0424)-61-4131, Telefax (0424)-68-1438




st Contact

Emall'sent ter Professor
Jotsuka en Januan/ 23, 1992
fellows a conference phene
call the previeus night.

IMB proposed:

e Merge forces on Super-
Kamiokande

e Use IMB PMTs to build
anti-detector (outer)

e Independent simulations
e Work on KEK beam test
e Visit Japan

e Totsuka to visit Boston




Response from Profiessor lotstka
Excerpted from letter dated:

The summary of our discussions are;
(1) We are in general quite positive to organize an international
collaboration for the Super-Kamiokande experiment, especially to
collaborate with the IMB group, which we greatly respect for their
excellent achievements on proton decay and neutrino physics.
(2) Obviously the collaborating people must agree on the
importance of the physics goals, and the design of the Super-
Kamiokande detector,
(3) It is indeed a very good idea to have the anti-counters from
the beginning by help of the foreign participation, In this respect
we welcome your proposal of bringing the IMB inventories to
Kamioka.
(4) Of course there are many technical details that have to be
worked out, Therefore, we welcome some of you from Boston and
Irvine to come to the ICRR, Tokyo and to see the Kamioka facility.
We like to discuss the matters that were already addressed in
your conversation with Yoichiro Suzuki.
(5) Also we would like to discuss with you on the initial beam-test
experiment (with ¢ and p beams) scheduled in 1993 ( construction
in 1992).
(6) Sometime later when we are agreeable on the technical points,
we would like to discuss the issues related to

(i) a possible contract between vour institute(s) and ours,

(ii) a structure of the collaboration, such as the role of the
collaboration meeting, etc.




T'he Eirst Celebration: ...

At ICRR Tanashi Campus In spring of 1992, our agreement
to work together on Super-Kamiokande and te prepare a
formal collaboration decument IS celebrated.




CollakerationfAGreEmentSIgnes
Octeker 165 1992 RNakay/ainel

Signatures

Agreement Between the Collaborating Groups

Pupose / elals 57972
Yoji Totsuka

: ) : Date
The purpose of this document is to define the terms and conditions Institute for Cosmic Ray Research - University of Tokyo
under which the collaborating groups (at present Japanese and American) Spokesman for the SuperKamiokande Collaboration

agree to work together in building and operating a 50,000 ton water
Cherenkov detector at the Kamioka m ne. The experiment shall be known . o / /
as SuperKamiokande. The goals of the experiment include a search for (2 Lot /‘;DLJQ? &qd__%“_*’*‘_“/&
tsuto Suzuki ate
KEK

SuperKamiokande Collaboration /

nucleon decay, atmospheric neutrino studies, solar neutrinos, and studies Kenzo Nakamura Date
of/searches for other astrophysical ard particle physics phenomena. [t is Institute of Cosmic Ray Research
agreed that all collaborating groups are free to participate in all aspects of University of Tokyo

the experiment. Members of the Executive Committee

History
The SuperKamiokande (SK) project was initially considered and later #M_ . Jvd’( ) °Z/$/q7_ OW S t.‘ 150492

materialized in a detailed form by M. Koshiba and his collaborators in 1984. Henry\Shbel Date James Stone Date
After many years of intense effort, the full project was funded by the University of California - Irvine Boston University
Japanese Ministry of Education, Science, and Culture in 1991. The final Members of the Executive Committee

design and production of various detector parts started the same year.

In February 1992, some members of the IMB Collaboration called the W \ MQA— (74?-/37/ ?L

SK Spokesman (Y. Totsuka) and expressed an interest in joining the SK Masatoshi Koshiba Date
Collaboration. Tokai University

Several meetings and discussions have followed the initial February - Z - \r ( /
1992 contact by the IMB group. This agreement is the result of our efforts acf;o 7Y % 20092
to merge the two largest water Chrenkov groups in the world for the purpose Teruliro Studa Date ! Todd Haines —_ﬂDatc ™~
of building and operating SuperKamiokande. Kobe University University of Maryland

raiarisative it Goltadesess
The SK Collaboration has 4 levels of organization: K,ﬂ m“'j"""‘"‘/o " /:/J f‘j /w Z s
ALz (124 ’ 92

1) Spokesman (Yoji Totsuka) Kazumasa Miyano Date Robert Svoboda Date
Niigata University Louisiana State University

2) Executive Committee (Initially, Y. Totsuka, K. Nakamura,

A. Suzuki, H. Sobel, and J. Stone)
2l 20Nov

3) Collaboration Council (Defined below) Forbd N = Clyde . Bratton Date

4) Collaboration Meeting (All Collaborators) Cleveland State University




TTRETiIrSE pPrejeECt PEHeIMEUIGFEINEIRAaS A
Collaperatienwas ther KEKSBeamnlest

ca. 1993 - 95

This test served as a detailed
calibration of the 50 cm diameter
PMTs used in Kamiokande and 8 inch
PMTs used in the IMB Experiments.




=95

[Dates em ca.
19094

Construct_ic_)n and Work 1n the Superk lank ...
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Measures of success for a
Collaberation cani e many things:

* Important papers with positive
physics results published.

« Advancement of young
physicists in their scientific
careers.

« Continuing to work together as
a group of scientists and to plan
future projects.

200 citations

Super-Kamiokande Collaberation
Lives On



We are here teday net enly te Celehrate the
1.0th ARRIVerSsan/ 0l SUREFKaAMIGKARGEE;
PUL alse e celehrate
A New: Life for Super-Kamiekande |
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A new life for Supeeralrliokandé



