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Search for Proton Decay into e*#°
R. M. Bionta, G. Blewitt, C. B. Bratton, B. G. Cortez,"*’ S. Errede, G. W. Forster,"”” W. Gajewski,
M. Goldhaber, J. Greenberg, T. J. Haines, T. W. Jones, D. Kielczewska,"” W. R. Kropp,
J. G. Learned, E. Lehmann, J. M. LoSecco, P. V. Ramana Murthy,”) H. S. 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 University of California at Irvine, Ivvine, California 92717, and The Univeysily of Michigan,
Ann Arbor, Michigan 48109, and Brookhaven Nalional Labovalovy, Upton, New York 11973,
and California Institute of Technology, Pasadena, California 91125, and Cleveland State
Universily, Cleveland, Ohio 44115, and The University of Hawaii, Honolulu, Hawaii
96822, and University College, London WCIE 6BT, linited Kingdom
(Received 13 April 1983)

Observations were made 1570 meters of water equivalent underground with an 8000~
metric-ton water Cherenkov detector, During a live time of 80 d no events consistent
with the decay p~e'n® were found ir ; 7 2
that the limit on the lifetime for bou Journal of the Physica] scciety of Japan
ratio is 7/B >6.5x 10° yr; for free  Vol. 54, No. 9, September, 1985, pp. 3213-3216
dence), Observed cosmic-ray muon

PACS numbers: 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 ToTsSUKA, 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
t1tKEK, National Laboratory for High Energy Physics, Ibaraki 305
11t Department of Physics, University of Niigata, Niigata 950-21

Ka 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.
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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

Department of Physics, and International Center for Elementary Particle Physics,
University of Tokyo, Tokyo 113, Japan

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

Kamiokanade

N. Sato
Department of Astronomy, University of Tokyo, Tokyo 113, Japan

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

and

K. Miyano

Department of Physics, University of Niigata, 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 2.2x 107 '? cm~? sec™! for rock overburden greater than 2400 m
of water equivalent.

PHYSICAL REVIEW D VOLUME 36, NUMBER 1 1JULY 1987

Underground search for muons correlated with Cygnus X-3

R. M. Bioma,’ G. Blewitt,Y C. B. Bratton,® D. Casper,”" A. Ciocio," R. Claus,”
M. Crouch,'S. T. Dye,'S. Errede, G. W. Foster,” W. Gajewski,* K. S. Ganezer,*
M. Goldhaber,® T. J. Haines,” T. W. Jones,* D. Kielczewska," W. R. Kropp,*

J. G. Learned,” J. M. LoSecco,™ J. Matthews,” H. S. Park,* L. R. Price,* F. Reines,"
J. Schulz,* S. 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, Irvine, California 92717
®The University of Michigan, Ann Arbor, Michigan 48109
“Brookhaven National Laboratory, Upton, New York 11973
“California Institute of Technology, Pasadena, California 91125
*Cleveland State University, Cleveland, Ohio 44115
"The University of Hawaii, Honolulu, Hawaii 96822
EUniversity College, London WCIE 8BT, United Kingdom
"Warsaw University, Warsaw PL-00-681, Poland
'Case Western Reserve, Cleveland Ohio 44106
!The University of Illinois, Urbana, Iliinois 61801
¥University of California, Berkeley, California 94720
'Lawrence Livermore National Laboratory, Livermore, California 94550
“Notre Dame University, Notre Dame, Indiana 46556
"Boston University, Boston, Massachusetts 02215
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Observation of a Neutrino Burst from the Supernova SN1987A

K. Hirata, "’ T, Kajita,"”’ M. Koshiba, **’ M. Nakahata,” Y. Oyama,™
N. Sato,®” A. Suzuki, ™ M. Takita,® and Y. Totsuka ¢
University of Tokyo, Tokyo 113, Japan

T. Kifune and T. Suda

Instirute for Cosmic Ray Research, University of Tokyo. Tokyo 118, Japan

K. Takahashi and T. Tanimori

n
National Laboratory for High Energy Physics (KEK), Ibaraki 305, Japan Ka I I l I O ka n d e
K. Miyano and M. Yamada

Depariment of Physics, University of Niigata, Niigata 950-21, Japan

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

and

B. G. Cortez'?

California Institute of Technology, Pasadena. California 91125
(Received 10 March 1987}

A neutrino burst was observed in the Kamiokande Il detector on 23 February 1987, 7:35:35 UT (%1
min) during a time interval of 13 sec. The signal consisted of eleven electron events of energy 7.5 to 36
MeV, of which the first two point back to the Large Magellanic Cloud with angles 18° = 18° and
15° £ 27°,

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

R. M. Bionta,"? G. Blewitt,'" C. B. Bratton,"*’ D. Casper,>'* A. Ciocio, "’ R. Claus,""*’ B. Cortez, '
M. Crouch,” S. T. Dye,"’ S. Errede,"” G. W. Foster,"*" W. Gajewski,'" K. S. Ganezer,""
M. Goldhaber,”’ T. J. Haines,"” T. W. Jones,"”” D. Kielezewska,'"*’ W. R. Kropp,"" J. G. Learned,®’
J. M. LoSecco,"¥ J. Matthews,”” R. Miller,'"” M. S. Mudan,"” H. S. Park,""” L. R. Price,”
F. Reines," J. Schultz," S. Seidel,'*'* E. Shumard,"® D. Sinclair,'”” H. W. Sobel,"” J. L. Stone,"'"
L. R. Sulak,"" R. Svoboda,""’ G. Thornton,® J. C. van der Velde,”® and C. Wuest"'?’
T he University of California, Irvine, Irvine, California 92717
The University of Michigan, Ann Arbor, Michigan 48109
3 Brookhaven National Laboratory, Upton, New York 11973
“California Institute of Technology, Jet Propulsion Laboratory, Pasadena, California 91109
S)Cleveland State University, Cleveland, Ohio 44115
©The University of Hawaii, Honolulu, Hawaii 96822
DUniversity College, London WCIE6BT, United Kingdom
®'Warsaw University, Warsaw, Poland
®)Case Western Reserve University, Cleveland, Ohio 44106
0T he University of Hlinois, Urbana, Illinois 61801
U The University of California, Berkeley, California 94720
U2 awrence Livermore National Laboratory, Livermore, California 94550
"DThe University of Notre Dame, Notre Dame, Indiana 46556
9 Boston University, Boston, Massachusetts 02215
Y Fermi National Accelerator Laboratory, Batavia, llinois 60510
WO AT&T Bell Laboratories, Summit, New Jersey 07910
(Received 13 March 1987)

A burst of eight neutrino 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 s and have visible energies in the range 20-40 MeV.
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UNIVERSITY OF TOKYO

ICRR-Report-227-90-20
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(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




23-JAN~-1992 15:55:26.8! NEWMAIL

Profe r Y. Totsuka
- Institute for i Ray Researc)
1 Midori aahi
roky 188,
:v._.,, fessor Totsuka:
r 1opt
. leased to talk with you today about the future plans of

ande and the future j sibilities of IMB,
cpportunity to reiterate to you, on behalf
possible collaboration that has been disc
meeting., We are truly impressed with the
proposed Super~-Kamiokande detector, This detector
extensior ¥ the beautiful results from Kamiokande,
proton decay limits, the solar neutrino obgervatione

the IMB
at our
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x . of supernova neutrinos. Although the IMB
s0 had the pleasure of setting significant limits on
Ca e preVIOUS n Ig A ical point sources, monopoles, wimps, etc. as
neutrinos from the supernova, we recognize the
ilities of Super~-Kamiokande., 8 timos the fiducial

volume

way bey

would extend our reach in the search for proton decay, etc
current hopes. What you have done 80 well already in
clearly will be much better done at pax miokande and we
merging forces to develop together th largest

even hold more promise.
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IMB proposed:

urces could be
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lution of IMB, considerable res
ive effort. We have in hand
phetotubes hous for high p:
ctronics and res
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* Merge forces on Super- e e e e
Kamiokande

e Use IMB PMTs to build

N-1992 15:55:26.88 NEWMAII

anti-detector (outer)
e Independent simulations
e Work on KEK beam test o
LSS

e Totsuka to visit Boston

ne

Or




RESPONSE; oM Proliessorlotstka

Excerpted from letter dated: EZZ2

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.




The Eirst Celebration: ..

At ICRR Tanashi Campus in spring ol 1992, our agreement
to work together on Super-Kamiokande and to prepare a
formal collaboration document s celebrated.




Collaperaten AGrEEMERSIGNE
Octeher 16, 1992 nNlakayama

SuperKamiokande Collaboration Signatures
Agreement Between the Collaborating Groups / -
Pupse / [douds 177
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 . - /
as SuperKamiokande. The goals of the experiment include a search for (2 Zut "éﬂg? Makcre.: —J7
tsuto Suzuki ate
KEK

nucleon decay, atmospheric neutrino studies, solar neutrinos, and studies Kenzo Nakamura Date
of/searches for other astrophysical and particle physics phenomena. It 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

materialized in a detailed form by M. Koshiba and his collaborators in 1984, 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 ﬁﬁ \ W o175z

SK Spokc_sman (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 \r
1992 contact by the IMB group. This agreement is the result of our efforts 2 : IA.D(% 0cf}0 /9‘;\
to merge the two largest water Chrenkov groups in the world for the purpose . ! -
of building and operating SuperKamiokande. ﬁ;’::"&;j:‘:uy Date Eon‘iifeiris‘izt‘;'?ﬂ faryland

Orearizarion dfthe Collaliieats

The SK Collaboration has 4 levels of organization: KJ‘ / 7%qja4“~/ 0 Y // ;/ 7‘\’! 19 pe 32
14 i %ﬁr tse

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

The SuperKamiokande (SK) project was initially considered and later g&a W, JV&Q ] o[/j/cn_ /__)W ngz 150492
Henry\§pbel

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

A. Suzuki, H. Sobel, and J. Stone) X
" bl - Lo ‘ ol 20Nov
3) Collaboration Council (Defined below) ™ ¢ Clyde @. Bratton Date
iversi Cleveland State University

4) Collaboration Meeting (All Collaborators)




e IS PreJECT PERGIMEUNOFEERaSE
Collaberation wasitherKERSEeamuliest

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.
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