Super-Kamiokande Collaboration

Initially (1992): Japan, USA

Now Includes: S. Korea,
China, Poland, Spain

~ 130 Scientists
~ 36 Institutions

Still Together After 18 Years ...



How it all began ...

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

Grand Unification Theory SU(5)

Proton Lifetime predicted to be ~10%° £ 1.7 years

Kamioka Nucleon Decay Experiment = Kamiokande

Irvine, Michigan, Brookhaven = IMB



Kamiokande Detector
circa 1980 built by ICRR University of
Tokyo

16053




IMB Detector
Circa 1980 funded by US DOE

PROPOSAL FOR A

NUGLEON
DECAY DETEGTOR

IRVINE /MICHIGAN/BROOKHAVEN

1980 in the Morton Salt Mine




The 1980’s ...

e Both IMB and Kamiokande
Collaborations published many
papers on the same topics.

eScientific competition spanned a
decade.

e Independent scientific results
made a strong impact on the
physics community.
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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, I IVI B
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
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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- Ka m I o ka n d e

metric-ton water Cherenkov detector., During a live time of 80 d no events consistent
with the decay p~e'n®were found ina fi~ . - t

that the limit on the lifetime for bound pl Journal of the Physicaj Socicty of Iapan
ratio is 7/B >6.5 % 10" yr; for free prot  Vol. 54, No. 9, September, 1985, pp. 3213-3216
dencel, Ohserved cosmic-1ray muons an

PACH numbers: 13,30, Eg, 11,30 Ly, 14,

Search for Nucleon Decay into Charged Lepton-+Mesons

Katsushi ARISAKA, Takaaki KAJITA, Masatoshi KOSHIBA,
Masayuki NAKAHATA, Yuichi OYAMA, Atsuto SUZUKI,
Masato TAKITA, Yoji TOTSUKA, Tadashi KiFUNE,t
Teruhiro SupA,t Kasuke TAkAHAsHITT and Kazumasa Mivanottt

P r O t O n D e C ay Department of Physics and ICEPP, University of Tokyo, Tokyo 113

tInstitute for Cosmic Ray Research, University of Tokyo, Tokyo 188
t1KEK, National Laboratory for High Energy Physics, Ibaraki 305
tttDepartment of Physics, University of Niigata, Niigata 950-21

(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! 909% C.L. i
T/B > 65X1031 yr_ inal yr (90% C.L.) for most of the possible decay
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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 Takyo, Tokye 113, Japan

T. Kifune and T. Suda

Instivute for Cosmic Ray Research, University af Tokyve, Tokye 118, Japan

K. Takahashi and T. Tanimori

[ J
National Laboratary for High Energy Physics (KEKD), Tharaki 305, Japan Ka m I O ka n d e

K. Mivane and M. Yamada

Department of Physics, University of Niigara, Nitgata 930-21, 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, Pennsylvania 19104

and

B. G. Cortez'"

California Institure of Technology, Pasadena, California 91125

(Received 10 March 1987}

A neutrino burst was observed in the Kamiokande 11 detector on 22 February 1987, 73535 UT (£
min) during a time interval of 13 sec. The signal consisted of eleven electron events of cnergy 7.5 1o 36
MeV, of which the first two point back to the Large Magellanic Cloud with angles 18° ® 18° and

15% £ 27°,
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Observation of a Neutrino Burst in Coincidence with Supernova 1987A in the Large Magellanic Cloud

R. M. Bionta,""’ G. Blewit," C. B. Bratton,"’ D, Casper, > A, Ciocio," R. Claus, '™ B. Cortez,""®
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F. Reines,"” J. Schultz,"V S. Seidel,'*" E. Shumard,"® D. Sinclair,"”’ H. W. Sobel,'" J. L. Stone,"'*
L. R. Sulak, "' R. Svoboda,""" G. Thornton,'® 1. €. van der Velde,"™ and C. Wuest 1!
ke University af California, Trvine. Treine, California 92717
DT he University af Michigan, Ann Arbor, Michigan 48109
3 Brookhaven National Laboratory, Upton, New York 11973
‘W alifornia Institute of Technology, Jet Propulsion Laboratory, Pasadena, California 91109
Scleveland Srare University, Cleveland, Ohio 44115
W rpe University of Hawaii, Honclule, Hawaii 96832
M miversity College, London WCIEGRT, United Kingdom
" Warsaw University, Warsaw, Poland
™ Case Wesiern Reserve University, Cleveland, Ohis 44106
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T he University of Caltfornia, Berkeley, California 94720
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U Boston University, Boston, Massachusetis 02215
W Earmi National Accelerator Laboratery, Batavia, Hlinois 60510
6} ATk T Bell Laboratories, Summit, New Sersey (07910
(Received |3 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 5 and have visible energies in the range 20-40 MeV.




The Early 1990’s ...

*|MB collaboration
unsuccessful in getting
funding for a next generation
detector in the U.S.

°ln 1991, IMB tank developed
a fatal leak.
*Super-Kamiokande funded in
Japan

INSTITUTE FOR COSMIC RAY RESEARCH

UNIVERSITY QF TOKYO

o
N
SUPER-KAMIOKANDE

| 'f) b ICRR-Report-227-90-20

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




First Contact

Email sent to Professor
Totsuka on January 23, 1992
follows a conference phone
call with Y. Suzuki.

IMB proposed:

e Merge forces on Super-
Kamiokande

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

e Independent simulations
and analysis

e \Work on KEK beam test



Response from Professor Totsuka

Excerpted from letter dated: -?,(f?/—/'f.a

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 proup, 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 thers are many technical details that have to be
worked out, Therefore, we welcome some of you from Boeston and
Irvine to come to the ICRR, Tokyo and to ses 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 e and p beams) scheduled in 1993 ( constructon Sincerely yours

in 1992).

(6) Sometime later when we are agreeable on the technical points, ;”l/y‘#

we would like to discuss the issues related to Yoil Tofsuka
(i) a possible contract between vour insttute(s) and ours,

ii) a structure of the collaboration, such as the role of the
ollaboration meeting, elc.




Collaboration Agreement Sighed
October 18, 1992 in Takayama

SuperKamiokande Collaboration
Agreement Between the Collaborating Groups

Purpose

The purpose of this document is to define the terms and conditions
under which the collaborating groups (at present Japanese and American)
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
nucleon decay, atmospheric neutrino studies, solar neutrinos, and srudies
of/searches for other astrophysical and particle physics phenomena. [1 is
agreed that all collaborating groups are free to participate in all aspects of
the experiment.

History

The SuperKamiokande (SK) project was initially considered and later
materialized in a detailed form by M. Koshiba and his collaborators in 1984.
After many years of intense effort, the full project was funded by the

Japanese Ministry of Education, Science, and Culture in 1991. The final
design and production of various detector parts started the same year.

[n February 1992, some members of the IMB Collaboration called the
SK Spokesman (Y. Totsuka) and expressed an interest in joining the SK
Collaboration.

Several meetings and discussions have followed the initial February
1992 contact by the IMB group. This agreement is the result of our efforts
to merge the two largest water Chrenkov groups in the world for the purpose
of building and operating SuperKamiokande.

0 - f the Collaborati
The SK Collaboration has 4 levels of organization:
1) Spokesman (Yoji Totsuka)

2) Executive Committee (Initially, Y. Totsuka, K. Nakamura,
A. Suzuki, H. Sobel, and J. Stone)

3) Collaboration Council (Defined below)

4) Collaboration Meeting (All Collaborators)

Signatures

| Tl e

Yoji Totsuka Date
Insttute for Cosmic Ray Research - University of Tokyo
Spokesman for the SuperKamiokande Collaboration

e Lot  fefig) 82 é_,, 22 Aécéd‘(:.-, o
§:suro Suzukd éatc Kenzo Nakamura Date
KEK

Institute of Cosmic Ray Research
University of Tokyo
Members of the Executive Commirttee

rubv... ). J-@‘Q der%/qz
Henry\Shbel Date James Stone Date
University of Califomia - Irvine Boston University

Members of the Executive Committee
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Masatoshi Koshiba Date

‘/_)Wstﬂ 10492

Tokai University niversity of Hawaii
/
Z: \rw?(w 020,98 —Somleee. 300992
Teruhiro Suda Date Todd Haines Date
Kobe University University of Maryland
. A, -
”"“‘/}%ﬂf‘x‘t f"/‘?ffl /V/..-{‘;.?P\I/MWZ‘ IG AN 22
‘azumasa Miyano Date Rober: Svoboda Date
Niigata University Louisiana State University
2 a Tl 20Nov
Clyde H. Bratton Date
Cleveland State University




Completion of Super-K 1 1996




Current View of Super-K
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By Any Measure, A Tremendous
Success

« Important papers with positive
physics results published...small
selection of results in Y. Suzuki’s talk.

« Advancement of young physicists
In their scientific careers.

e Continuing to work together on
current experiments making use of

Evidence for oscillation of 11,5 amazing multi-purpose detector.
atmospheric neutrinos-

1998

4% highest ranked experimental paper in top 50 cited
articles of all time >3318 citations (2009)
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