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Brief History up to 1962

Exploration of International e e* Collider Experiments
Birth of Kamiokande

Kamiokande Launch

SN1987A

Solar Neutrinos

Original Idea of Super-Kamiokande

1.
2.
3.
4.
5.
6.
7.
8.

One More Dream : Next Generation e- e* Linear
Collider (ILC) in Japan

Closing Remarks

Let me allow to omit honorific titles throughout my presentation
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» Graduated from Physics Department of the Univ.
of Tokyo in 1951

T
V4

Unique Character and Existence

g

* High school principal introduced Koshiba to
the principal's friend, Shinichiro Tomonaga

Nobel Laureate
Y 2 in Physics (1965)

* Koshiba : sake-drink partner of Tomonaga (heavy drinker)

g

* Since then, Tomonaga fully supported Koshiba

» 1953 : Moved to Graduate School of Rochester Uni\ge”r'éity
M. K RoFey

* Tomonaga : recommendation letter

of Koshiba
* January, 1954 :

Sukiyaki party at Koshiba’s room

2 future Nobel Raureates :
Richard Feyman (1965)
Yoichiro Nambu (2008)

1965

Richard Phillips
Feynman

Julian
Schwinger

Shin'ichiro
Tomonaga




» InJune, 1955 : PhD by Phenomena of Ultra High Energy
Cosmic Rays

» Research Associate of Chicago University

» In 1958 : Returned to Japan as Associate Professor of the
Univ. of Tokyo

» In October, 1959 : Married with Tomonaga’s matchmaker

led by Marcel Schein (Univ. of Chicago )
» Project Leader in 1960

» In 1962, returned again to Univ. Tokyo
after finishing the project successfully
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Collaboration at BINP (1968 ~ 1972)

In August 1972,
the collaboration
terminated.

» In March, 1968 Budker proposed the
collaboration of the world first e et
collider project to Koshiba

DASP Collaboration, using e  e* collider DORIS at DESY (1973 ~)

JADE Collaboration, using e” e* collider PETRA at DESY (1977 ~)

Yoji Totsuka : 15t Super-
Kamiokande Spokesman)
joined DORIS and JADE

L OPAL Collaboration at LEP (1989~) mm) ATLAS Collaboration at LHC (2008~)

Koshiba developed a long term base for successful
international collaborations in Europe



3iBinthlofikamiokande

Workshop on “The Unified Theory and the Baryon Number
in the Universe” at KEK (1979)

veto-counter
Counter A

Koshiba proposed the initial concept of Kamiokande /

- O (25x25x0.1m?)
(KEK report: KEK-79-18 (1979), pp. 53-70) ———
. (25%25x0.25m3
* detector size : 20 x 20 x 5 m3 (2000 ton of water) ~-- 1= 7 b ncusiah
* 7500 5-inch PMTs =~ L] Counter B
> (20x20x5m?)
1 image of proton decay into put +y Cerenkov light
Cost saving for budget Vi

ut

e 1000 5-inch PMTs
* partially funded by Ministry of Education

\ 4

News from US

 |MB detector : 8000 ton water Cherenkov detector
e 2000 5-inch PMTs

$

Y-shower




Start to develop 20-inch diameter PMT : collaboration between Univ.
of Tokyo and Hamamatsu TV (Photonics) Co. in 1979

* KEK = Univ. of Tokyo in 1982



1N Kamiokandejlfalinch

Where is Kamioka ?

4. Japan Alps

Kamiokande
Kamioka Nucleon Decay Experiment

* Detector : 3000 ton cylindrical water
Cherenkov detector
e 1000 20-inch PMTs

water tank

¢ purification

Nadrimo LY
Joileradion] 2l

1000 20-inch photomultiplier tubes







What invited Kamiokande-ITI ?

Only several months later after data-taking

Koshiba :

Why not lower E,,
KAMIOKANDE down to 70 MeV

Pulse Height Distribution of
| u-evp Decay] tO

detect 8B solar neutrinos

L !

g

Proposal : not Improvisation,
but his Deep Consideration

L 1 (] i 1 i

30 120 150 180 210 240 270 300 Koshiba :
Photo- Electrons Even before, the start of the experiment,

I had been thinking that the Kamiokande
should produce significant scientific

Kamiokande_” . results, even if proton decays were not

observed.
huge backg.round mountain et L esar, ON the origin of the Kamiokande experiment
stands in front of us and neutrino astrophysics
THE EUROPEAN

PHYSICAL JOURNAL H T. Kajital:, M. Koshiba2, and A. Suzuki3
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Kamiokande-IT Construction (September, 1984 ~ )

\lf ! { V Event Trigger Rate History
(E,, = 8.5 MeV)
\\“\ \ AIR TIGHTENING OF
l&

BUFFER TANKS
\ W

Solar Neutrind Data-Taking
from January, 1987

TRIGGER RATE (Hz)
o

o

SEP  NOV JAN MAR MAY JUL
1987
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In less than 2 months after data-taking
a bunch of billions upon billions of extragalactic
messengers swept through the Earth.

sanduleak -69 zoa 'Sﬁper'nova 1987A
A9, 23, Lt Bocws oy BN 23 Februory 1987

Our Milky Way g

The nearest galaxy
From Our Milky Way

(170,000 light year)

f_—
Large Magellanic Cloud b EfO re EXp I 0 SI 0 n

Small Magellanic Cloud C The brlghteSt villeliz Supemova X
st -after 383 years (Kepler’'s supernove -+,




11 events (E =7.5 MeV) during 13 sec.

First Observation of Messengers : Supernova Neutrino Burst

Recoil electron energy (MeV)
40 ’ r—pe— e — j
Lneutrino burst
al \ :
20 | -
0] ey t
{ r— = s T e
0 | Background signals . > 4
-60 -30 & 30 60
Time (sec)

JT Feb. 23, 16:35:35
UT Feb. 23, 7:35:35

Event Number Electron Electron
Event time of PMT’s energy angle

number (sec) (Nhi) (MeV) (degrees)

1 0 58 200x£29 1818

2 0.107 36 13.513.2 15+27

3 0.303 25 7.5+2.0 108 =32

4 0.324 26 92127 70+£30

5 0.507 39 128%£29 135+23
—5———U5” T — =

7 1.541 83 354£8.0 3216

8 1.728 54 21.0+4.2 3018

9 1.915 51 19.8 3.2 38+22

10 9.219 21 8.6 2.7 122 =30

11 10.433 37 13.0E26 49+ 26

12 12.439 24 89*t19 91+ 39

First Experimental Verification of
Star Evolution theory
Open Neutrino Astronomy

—
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: THRHE
gas cloud

white dwarf / '
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neutron star ™~

black hole.

¥

super-giant

supernova

star
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Kamiokande-II "Observation of 8B Solar Neutrinos” Result :
0.46 + 0.13 + 0.08 of Standard Solar Model (1989)

No of events

!!!!!!!

2.8

expectation

observed signals

o -Pmdi:qhnn nﬂ?".&ﬁfranﬁu.lau- -— e J—
of C,Cl, at Homestake Mine HH EXP(TE;ﬂOn

Kamiokande-II Confirmed

I

]
I
]
el | + 0.03

SNU

> 1 029
“Solar Neutrino Deficit” - T 1
1w l I 1],
originally observed in S_ o el B S E ",'__.2.'
Homestake experiment 5 T i } |
led by Ray Davis ol ’ ‘ lm ,| 10

1970 1974 1978 1982 1986 1990 1994

Year



Masatoshi Koshiba & Ray Davis
Nobel Prize in Physics
(December 10, 2002)
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I OriginallldealofiSupenzKamiokande

More Neutrinos
+
More Chances
to detect proton decays

More Light

Takaakl Kajita
Super-
Kamiokande
SNO

Arthur B.
McDonald

MR RN A
for the discovery of neutrino oscillations,
which shows that neutrinos have mass

Koshiba : Original Idea in 1983

Lh;l(l;.i:IIl:lf';‘l.llli,f}:pjh,mzu12-3(100?-_\- Oﬂ the Or'lgll'l of the K.::lmlokande expe"ment
and neutrino astrophysics

THE EUROPEAN
PHYSICAL JOURNAL H 1 gajitals, M. Koshiba2, and A. Suzuki®

As a future major experiment at Kamioka, a large water Cherenkov detector with a sensitive mass of
32,000 ton was proposed in 1983 and presented, for the first time, at the Workshop on Grand Unified

Theories and Cosmology, which was held in KEK (KEK report: KEK-84-12, pp. 24-31). The name of
the experiment was initially called JACK (Japan-America Collaboration at Kamioka).



In the autumn of 1983, when the 3B solar neutrino studies with Kamiokande was proposed, M.
Koshiba thought that the event rate was too low for Kamiokande to carry out detailed studies of
solar neutrinos as an observatory. Therefore, in order to really open a new field of neutrino
astrophysics, a detector with much higher event rate, and therefore a much larger detector than
Kamiokande, was required. This was the motivation for M. Koshiba to propose this detector.

32 Kton Water Cerenkov Detector(JACK)
A proposal for detailed studies of nucleon decays
and for low energy neutrino detection |

KAMIOKANDE collaboration
= M.KOSHIBA

The name of Super-Kamiokande was given in the following year (1984).

Koshiba’s Hyper-Kamiokande idea in 1990’s

Doughnuts : overcomes less transparency of
water, and promotes Neutrino Telescope.

Doughnutsit=[X
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Federation of Diet Members for promation of the ILC project i B

Kickoff Meeting - July 31st, 2008 Advanced Accelerator Association Promoting Science & Technology

Honorary Chairman : Masatoshi Koshiba

Government
National Strategies
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Academia )

d ufacty Basic Science
Technologies /

ILC Milestone
[2020]2021]2022[2023]2024 [2025|2026|2027[2028]2029|2030[2031(2032]2033|2034[2035]| * **

[LC International | Preparatory Research ILC Research Institute ILC Research Institute
Development Team Institute (4yrs) (construction period 10yrs) (operation period over 20yrs)




O Closing

* Koshiba always worked on his research with keen intuition, passion, and
outstanding planning and leadership.

* Hisinnovative ideas inspired younger researchers, who built on his work
to realize his dreams.

Koshiba’s Didactic Messages :

(D A researcher should always hold three or four “eggs” (research ideas) at a time
but should regularly ask whether each egg can still become a bird. If not, then
the idea is no longer worth holding.

2 Experimental equipment should incorporate as many distinctive devices as
possible. That way, even if you fail catch the prey you are aiming for, you will
have a chance to catch other prey.



