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1) SOKENDAI and KEK
• KEK is an “Inter-University Research Institute Corporation”
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KEK

1) SOKENDAI and KEK
• KEK is an “Inter-University Research Institute Corporation
• KEK was established in 1971 

• KEK constructed large 
accelerators, and accepted 
university students

⇒Therefore, “Inter-University 
Research Institute” 
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• KEK is not a university
• Each university provides a 

graduate student a Ph.D
on Particle physics, Nuclear 

physics, Material science

Ph.D
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1) SOKENDAI and KEK
• KEK is an “Inter-University Research Institute Corporation”
• With SOKENDAI (1988-)

• SOKENDAI is a graduate university, with a partnership with KEK
• SOKENDAI provides a graduate student a Ph.D on “Accelerator Science” Program
• KEK staff members are teachers, contribute to the Ph.D Processes

KEK
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1) SOKENDAI and KEK

Ref) <https://www.soken.ac.jp/en/features/>

• More about SOKENDAI
• The Graduate University for Advanced Studies (in English)

• SOKENDAI = 総研大（総合研究大学院大学）

• A National university, established 1988Headquarter is located in 
Hayama, Kanagawa, Japan

KEK

HQ in Hayama

• SOKENDAI is a graduate university
• No undergraduate course

• SOKENDAI has 
• Partnerships with inter-university 

research institutes => Map
• KEK is one of partner institutes



1) SOKENDAI and KEK
• More about SOKENDAI

• 20 research and education programs

Ref) <https://www.soken.ac.jp/en/outline/organization/educational_research/>

Enlarge this part ..

Ref) <https://www.soken.ac.jp/en/education/curriculum/course/>

Program
Research 
Institute



1) SOKENDAI and KEK
• More about SOKENDAI

• Research and Education  programs

KEK (Physics)

KEK (Accelerator, 
Radiation, 
Computer&Network)

KEK (Material Science)

Accelerator Science

Particle and Nuclear Physics

Materials Structure Science



1) SOKENDAI and KEK

• Accelerator Science Program, KEK
• Students in KEK (2023)

Program Number of 
students

International students 
(non-Japanese)  #

Nuclear and Particle Physics 48 13/48 = 27%
Materials Structure Science 8 4/8 = 50%

Accelerator Science 14 5/14 = 36%
# mostly from countries in Asia region

• Courses in Accelerator Science Program 
• 44 courses (2023) -> next page
• 2 of 44 are related to accelerator control



1) SOKENDAI and KEK

• Accelerator Science Program, KEK
• Courses in Accelerator Science Program

Ref) <https://www.soken.ac.jp/en/education/curriculum/course/file/9_kasoku_e.pdf>

Complete list 
of 44 courses

- High Energy Accelerator Science Seminar
- Seminar on Introduction to Accelerator
- Radiation Physics
- Beam Physics
- Particle Accelerator Design
- Accelerator magnets and power supplies
- Beam instrumentation basics
- Superconducting  technology and cryogenic 

engineering
- Beam acceleration and RF systems
- Vacuum science and technology for particle 

accelerators
- Introduction to accelerator control system
- … and more

- Foundation of Data Science
- Control of distributed devices for large systems
- Practicum for accelerator science using the 

education-oriented electron linear accelerator
- Introduction to Robotics

2 credits
(half-year 
courses)

1 credit
(2-day to 
a week)

• Most of courses are “optional”
• To be held on request from 

students
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2) Accelerator Control Class
• Accelerator control class – two courses during 2019-2022

• A) Introduction to Accelerator Control System (13 times over ~4 month)
• 12 lectures or hands-on or guided-tours by teachers, 1 presentation day by students

• B) Control of Distributed Devices for Large Systems (2 days)
• 2-day seminar and hands-on = “EPICS seminar and hands-on”
• Note: KEK sometimes hosts EPICS seminars for young staff, company staff, students

• Statistics of graduate students 

Year Course A)
(non-Japanese)

Course B) 
(non-Japanese)  

FY2019-2 (Oct.2019-Feb.2020) 4 (3) -
FY2020-2 (Oct.2020-Feb.2021) - 3 (2)
FY2022-1 (May.2022-Aug.2022) 1 (1) 1 (0)
FY2022-2 (Oct.2022-Feb.2023) 1 (0) -

* Among above, 1 from Particle and Nuclear Physics, 1+1 from Material Structure Science (both are KEK’s students)

During 4 years, 
10 (7) students 
in total



2) Accelerator Control Class
• “Introduction to Accelerator Control System”: Contents overview (FY2022-1)

Date Title Contents Teacher(s)
1: May 12 Controls: Introduction Control system design and operation K. Furukawa

2: May 19 History History of accelerator control systems N. Kamikubota

3: May 26 Software Software technology S. Yamada

4: June 02 Hardware Hardware technology K. Furukawa

5: June 16 Implementation (KEKB&Linac) Guided tour to KEKB&Linac M. Satoh, K. Furukawa

6: June 23 Implementation (J-PARC) Guided tour to J-PARC N. Kamikubota, S. Yamada

7: July 06 Timing Timing system N. Kamikubota

8: July 14 Cyber security Cyber security for control systems N. Kamikubota

9,10: July 21 
(full day)

EPICS lecture and hands-on Lecture and hands-on of EPICS with a 
Raspberry-pi

S. Yamada, N. Kamikubota

11: July 28 International collaboration Introduction of EPICS collaboration K. Furukawa, N. Kamikubota

12: Aug.04 Controls: protection Safety protection systems K. Furukawa

13: Aug.25 Presentation day Summary presentation by student by Student (J.P.)

a) Lecture by a teacher
b) Guided tour
c) Hands-on
d) Summary by student



2) Accelerator Control Class
• “Introduction to Accelerator Control System”

• Photo of a lecture day (FY2019-2)

• 1 teacher + 4 students
=> good for education ! 

Jan.31, 2020
By N. Yamamoto



2) Accelerator Control Class
• “Introduction to Accelerator Control System”

• Photo of a hands-on day (FY2022-1)

Jan.05, 2023
By S. Yamada

• 1(+1) teacher(s) + 1 student
=> extremely good for education !! 

Raspberry-pi
with LEDs



2) Accelerator Control Class
• “Introduction to Accelerator Control System”: Contents overview (FY2022-1)

Date Title Contents Teacher(s)
1: May 12 Controls: Introduction Control system design and operation K. Furukawa

2: May 19 History History of accelerator control systems N. Kamikubota

3: May 26 Software Software technology S. Yamada

4: June 02 Hardware Hardware technology K. Furukawa

5: June 16 Implementation (KEKB&Linac) Guided tour to KEKB&Linac M. Satoh, K. Furukawa

6: June 23 Implementation (J-PARC) Guided tour to J-PARC N. Kamikubota, S. Yamada

7: July 06 Timing Timing system N. Kamikubota

8: July 14 Cyber security Cyber security for control systems N. Kamikubota

9,10: July 21 
(full day)

EPICS lecture and hands-on Lecture and hands-on of EPICS with a 
Raspberry-pi

S. Yamada, N. Kamikubota

11: July 28 International collaboration Introduction of EPICS collaboration K. Furukawa, N. Kamikubota

12: Aug.04 Controls: protection Safety protection systems K. Furukawa

13: Aug.25 Presentation day Summary presentation by student by Student (J.P.)

Lecture sample 
History



2) Accelerator Control Class
• “History of accelerator control systems”

• As a sample of lectures



2) Accelerator Control Class
• “History of accelerator control systems”

• As a sample of lectures
28 pages
40 minutes
(without discussion time)

40 minutes -> 2 minutes



2) Accelerator Control Class
• “History of accelerator control systems”

• As a sample of lectures
1959 at CERN
An oscilloscope

1968-71 at LAMPF
The 1st Computer-
based system



2) Accelerator Control Class
• “History of accelerator control systems”

• As a sample of lectures

1976 at KEK-PS
Mini-computer 
based system

1987 at KEK TRISTAN
Distributed control system

1998 at KEKB 
EPICS+VME+TCP/IP-based system



2) Accelerator Control Class
• “History of accelerator control systems”

• As a sample of lectures

Summary Topics to discuss with students
(H/W standards of each ERA)



2) Accelerator Control Class
• Issues from the experiences 

• The fact, 10 students during 4 years, is – not a big success yet, but 
having the accelerator control class at a graduate university is important
to enhance future human resources in the accelerator control field.

• To be honest – a request from student made us happy.           At the same 
time, we were un-happy, because preparations and scheduling were often 
tight with regular duty jobs.

• Materials have been updated every time, but more improvements of 
materials are preferable.

• We will keep this class, but more promotion to students is needed.
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3) Summary 
• SOKENDAI and KEK 

• With Accelerator Science Program of SOKENDAI, KEK provides research and 
education environment to graduate students for Ph.D

• 44 courses, 14 graduate students (5 are non-Japanese) in 2023

• Two courses related to accelerator controls 
• A) Introduction to Accelerator Control System, half-year course
• B) Control of Distributed Devices for Large Systems, 2-day course 
• During 2019-2022, 10 students (Asian and Japanese students) joined

• For the future 
• More promotion to students, more improvement of materials
• Educational materials of FY2022-1 are at: https://kds.kek.jp/category/2393/

We welcome feedbacks from world-wide communities

Pls. do not distribute them elsewhere, 
do not make mass copies
For local control team or student studies
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