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Outline

 What kinds of experiments we can do at CANS.

 Why JCANS (Japan Collaboration of Compact
Accelerator driven Neutron Sources) was
organized?

e Present status of JCANS
e Summary

Difference in ‘CANS’ between ‘UCANS’ and ‘JCANS’

Union for Accelerator driven Neutron Sources (UCANS)
Japan of Accelerator driven Neutron Sources (JCANS)

So, JCANS can include large facilities



What kinds of experiments we can do
at CANS?



T. Kamiyama et al. @HUNS
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H. Iwashita, H. Sato, M. Furusaka et al. @HUNS

Three neutron beams
(25 cm diameter)
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Medium angle scattering @HUNS

Diffraction @ RANS nuclear + magnetic scattering
(chemical + magnetization distribution)
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Boron Neutron Capture Therapy

CANS

Neutron source Beam Port
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Moderator test, device development, cross section
measurement and so on are also important applications
at CANS.



Why JCANS was organized?



Why compact neutron sources are required?

What kinds of things required for the neutron science.

1. Trial or idea stage studies are required for new
developments.

2. Easy access is important to increase the neutron
users.

3. On demand or quick experiments are indispensable

for many of industrial applications.

4. Flexibility in experiments are sometimes required.

5. Education for young people should be sustainable.
etc.



Usefulness of CANS for the neutron
science

J-PARC JSNS intensity is 300 times higher than KENS.

We insisted for a long time that compact neutron sources should be
constructed in Japan to and

Big facility should not or cannot stand alone for effective use of it

J-PARC \ universit
Big facility \ : e

B university CANS

C organization CANS

D company CANS

There were plans to construct Kyoto University CANS and RIKEN CANS.
We started collaborative work for their construction.



Original

HUNS
Hokkaido University
Neutron Source

KUANS
RANS Kyoto University
RIKEN Accelerator Accelerator driven Neutron
driven Neutron Source Japan Collaboration on Accelerator-driven Neutron Sources Source

Collaboration work for the design of RANS and KUANS
moderator systems was performed.



Japan Collaboration on Accelerator-
driven Neutron Sources

JCANS

Japan Collaboration on Accelerator-driven Neutron Sources

The JCANS was consolidated on Oct. 20, 2011 at KEK with the starting members: Yoshiaki KIYANAGI
and Michihiro FURUSAKA from Hokkaido University, Susumu IKEDA and Hirohiko M. SHIMIZU from
KEK, Yoshihisa IWASHITA and Tomofumi NAGAE from Kyoto University, Yutaka YAMAGATA and Katsuya
HIROTA from RIKEN
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Present status of JCANS



Renovation of JCANS

Two new facilities came into operation.
New members have joined JCANS.

Development of application becomes
Important.

Industrial applications have been promoted at
CANS.

Industry people have been very interested in
NEUTRON.



Change of JCANS

Original members are left as core member
Industrial members are added to know and discuss requests from industry.
Decided on 16 May 2015

lapan Collaboration on Accelerator-driven Neutron Source
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Q'(II‘NS includes industrial groups

Japan Collahoration on Accelerator-driven Neutron Sources

JCANS is the collaboration on
accelerator-driven neutron soruces in
Japan over scientific researches and
practical applications to science and
industries.

The JCANS was consolidated on Oct.
20, 2011 at KEK with the starting
members: Yoshiaki KIYANAGI and
Michihiro FURUSAKA from Hokkaido
University, Susumu IKEDA and Hirohiko
M. SHIMIZU from KEK, Yoshihisa
IWASHITA and Tomofumi NAGAE from
Kyoto University, Yutaka YAMAGATA and

Katsuya HIROTA from RIKEN
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Chair
Vice Chair
Vice Chair
Secretary
Office

Members

Hokkaido University

High Energy Accelerator Research Organization (KEK)

Yoshiaki KIYANAGI
Hirohiko Shimizu
Yasuhko Miwata
Takashi INO
Katsuya HIROTA
Go ICHIKAWA

Japan Atomic Energy Agency (JAEA)

RIKEN

Nagoya University
Kyoto University
Kyushu University
Tohoku University
University of Tokyo
Osaka University
AIST

(Nagoya Univ.)

(Nagoya Univ.) Academia
(Toyota Co. Ltd) Industrial
(KEK)

(Nagoya Univ.)

(Nagoya Univ.)

Toyota Motor Corporation
Toyota Central R&D Labs., Inc,
JTEKT Corporation



Meetings of JCANS

2015/03/16-17
2014/11/13

2014/09/03-04
2014/06/26
2014/02/05

2014/01/23

2012/07/19
2012/07/19
2012/06/29
2012/05/11
2011/11/20

11th JCANS meeting @ Nagoya Univ.
10th JCANS meeting @ Hokkaido Univ. Tokyo Office

9th JCANS meeting @ Hokkaido Univ.
8th JCANS meeting@Nagoya Univ.
7th JCANS meeting@Nagoya Univ.

"Networking of Application Oriented Neutron
Sources" @Tsukuba / 6th JCANS meeting

5th JCANS meeting @kyoto Univ.

4th JCANS meeting

3rd JCANS meeting@RIKEN Tokyo Office
2nd JCANS meeting@Kyoto Univ.

1st JCANS meeting @KEK
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THUANS: Tohoku University Cyclotron RI
Center
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RANS
(Riken Accelerator driven Neutron Source)
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dustrial applications

"Under relocation to a different building Presented in this meeting PE



Performance

3.5MeV 100uA
~1011n/sec
Application
* |maging
* Device

e Reflectometer s

e Education Q'E

* etc. e

Tasaki et al.

Neutron BeamLine
10 X10X124.5¢cm




KURRI-LINAC is a unique TOF facility in Japan where we can use nuclear material.




New project of CANS in Japan

N-DeMAIN project
(Development of Non-Destructive Methods Adapted for

Integrity test of Next generation nuclear fuels)
October 2014 — March 2018
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N-DeMAIN Collaboration

Hokkaido Univ.

Imaging tech.
HUINS
. . Nagoya
Kyoto University :
Univ.
Nuclear Data tech. Neutron source
KURRI-Linac NUANS

R-TEC corp.

and KEK
R&D Detector

Presented in the poster session




Neutron soft error

Y. Masuda, T. Kitagaki, K. Hatanaka, M.
Higuchi, S. Ishimoto, Y. Kiyanagi, K.
Morimoto, S. Muto, and M. Yoshimura,

Physical Review Letters, Vol.89, No.28,
pp.284801.1-4, (2002) 400MeV s




BNCT engineering development, Science and engineering
application (Fundamental physics, Imaging etc.)
The Dynamitron accelerator has been commissioned in the USA.

I

2.8MeVx15mA=42kW

| X

X Target flux

~10°n/cm?3s

(Dynamitron (IBA))

Presented in the poster session



(Expected items for CANS)

*Sustainable education

*Effective use of neutron resources by complementary
use of the big facility and CANS

*Development of research field based on new ideas

*Expansion of neutron field and neutron user

30



Summary

e JCANS has changed to include industry members to
promote application (and also accelerator design)

e CompactANS itself has been proved to be very useful
even though it cannot cover all area of the large facility.

e Close correlation with the large facility is important for
the effective use of neutron resources.
RANS

THUANS
KEK
il JCANS
P New neutron source
caaemia KURRI LINAC New neutron producing reaction
New application
KUANS OUANS Human resources

NUANS
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