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Developments of SR in Japan

Cyclotrons and FFAGS: From Nishina’s Pioneering Work to RI-Beam Factory
�e first cyclotron to operate outside the USA was built by Professor Nishina's group at 
RIKEN (1935-7). It was quickly followed by three more Japanese machines, establishing a 
tradition that has produced many important research cyclotrons, culminating with the world's 
most powerful - the superconducting SRC at the RIKEN RIBF. 
Japanese scientists have also been in the forefront of the development of Fixed-Field 
Alternating-Gradient (FFAG) accelerators - from the first suggestion by Tihiro Ohkawa in 
1953 to Yoshiharu Mori's construction of the first proton FFAG in 2000.

Accelerator Developments for Cancer Therapy
Treatments of cancers with charged particle beams are one of the most fruitful applications of 
high energy accelerators. Japan has become world leader in this field after completion of the 
dedicated heavy ion accelerator, HIMAC. Brief history of the accelerator developments will 
be presented.
More than 5,000 patients are treated with carbon ions from “HIMAC” at National Institute 
of Radiological Sciences since 1994. Clinical data of the cancer treatments show excellent 
results especially against photon-resistant cancers.

Status of ILC and the Role of Japan in Developing the ILC

Synchrotron radiation (SR) facilities and researches in Japan are reviewed. Started in the 
parasitic use of the electron synchrotron st the institute for nuclear science of the university of 
Tokyo, the SR community constructed SOR ring, Photon Factory, and SPring-8 in 
collaboration with the accelerator community. �e latest development is the x-ray free electron 
laser facility which is nominated as one of the 5 key technologies of national importance.

From TRISTAN to B-FACTORY
TRISTAN(1986-1995) is an electron-positron collider for top quark search. �e center of mass 
collision energy was 50-64 GeV, then highest in the world. To attain the required accelerator 
performance, intensive innovative R&D effort had to be made in such technologies as 
superconducting RF and magnet, high power RF components, vacuum, instrumentation, etc. 
B-factory, KEKB is an asymmetric energy (8 GeV + 3.5 GeV) electron-positron collider for 
observation of CP violation in B-meson decays. �e facility was constructed in 1998 by 
maximally utilizing the TRISTAN resources, and has achieved the world highest luminosity of 
2.1 x 1034 /cm2/s.  In 2001 the Belle experimental group successfully observed large CP violation 
in B-meson decays, which eventually lead to Nobel Prize for Kobayashi & Maskawa in 2008.
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�e ILC design brings together the needs of the world's particle physicists to extend their 
reach beyond LHC and the capabilities of the accelerator community to deploy 
superconducting RF technology for this purpose. In this talk we will describe the state of the 
art of the technology needed to build a high luminosity linear collider and show the global 
basis for the technology. �e latter is a necessary component for the realization of a strongly 
multi-lateral international science project. To this end, the ILC Global Design Effort, (GDE), 
was established in 2005. To maintain adequate inter-regional balance, the GDE is not hosted 
by any single institution and includes representation from each interested institution. 
Japanese scientists and institutions have enthusiastically supported this scheme from its 
beginning and have had a significant role in its development.
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From KEK-PS to J-PARC
�e user experiments of J-PARC have just started. �e J-PARC, which stands for Japan Proton 
Accelerator Research Complex, comprises a 400-MeV linac (at present 180 MeV, being upgraded), 
a 3-GeV Rapid-Cycling Synchrotron (RCS), and a 50-GeV Main Ring (MR), which is now in 
operation at 30 GeV. �e RCS will provide the muon-production target and the spallation-neutron 
production target with a beam power of 1 MW (at present 120 kW) at a repetition rate of 25 Hz. 
�e muons and neutrons thus generated will be used for materials science, life science and others, 
including industrial applications. �e beam fast extracted from the MR will generate neutrinos to 
be sent to the Super KAMIOKANDE detector located 300-km west. �e slowly extracted beam 
will generate Kaons for Hypernuclei experements, Kaon rare decay experiments and so forth. �is 
unique accelerator scheme and its usage scheme originate from those of KEK-PS. It can be said that 
the J-PARC is an upgraded version of KEK-PS in both the beam energy and beam power. It will be 
detailed how the world-class machine of J-PARC has developed from KEK-PS.
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Foreword - Dr. Yoshio NishinaGreeting

●Born in Okayama prefecture as the fourth son of Arimasa Nishina.
●Entered Shinjyo Elementary School (April)

●Entered Shoseki Upper Elementary School (April)

●Entered the No. Six High School (Sept)
●Entered Okayama Prefectural Junior High School (April)

2001 Group Leader of J-PARC Accelerator, KEK & JAEA

2006 Deputy Director, J-PARC Center, KEK & JAEA

2009 Advisor, J-PARC Center, KEK & JAEA

●Entered Faculty of Electrical Engineering of Tokyo Imperial University (April)

●Graduated from Tokyo Imperial University and became a staff member at RIKEN (July)
●Left Japan to do research in Europe (April)

●Returned from Europe (Dec.)

●Received Doctorate of Science (Nov. )
●Became a Chief Scientist at RIKEN (July) ●A small cyclotron (26inches, 28ton) was completed (April)

●A Large cyclotron (60inches, 210ton) was completed (Dec.)

●The small cyclotron was destroyed by the air raid on Tokyo (April)
●Research team was sent to Hiroshima and Nagasaki after the new bombs were confirmed as atomic bomb (Aug.)
●The large cyclotron was destroyed and dumped into Tokyo Bay by the US military forces (Nov.)

●Awarded the Order of Culture by the Emperor of Japan (Feb.)
●Became the 4th Director of RIKEN (Nov.)

●Became the first president of RIKEN Corporation (March)
●Died of liver cancer in Tokyo (Age 60, Jan. 10)

HISTORY of Dr.Nishina

●The First Lower House general election was held (July)
●The Sino-Japanese War broke out (Aug.)

●The Russo-Japanese War broke out (Feb.) ●Japan entered World War I (Aug.)
●The Institute of Physical and Chemical Research was established as the first private scientific foundation in Japan (March)

●The Great Kanto Earthquake struck (Sept.)

●First radiobroadcast was aired in Japan (March)

●The Sino-Japanese war broke out (July)
●The Pacific War broke out (Dec.)

●World War II ended (Aug.)
●Promulgation of the Japanese Constitution (Nov.)

●The Institute of Physical and Chemical Research as scientific
   foundation was disbanded, and restarted as RIKEN Corporation

●Dr. Hideki Yukawa received the Nobel Prize in Physics (Nov.)

●Japan-U.S. Security Treaty was signed (Sept.)
HISTORY of Japan and RIKEN●

●
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1999 Medal with Purple Ribbon
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Gold Rays with Neck Ribbon 

Greetings by the president of Nishina Memorial Foundation
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