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In cavity

Electron gun Beam dump

What is ERL (Energy Recovery Linac)

Beam power was saved by energy recovery 
ERL is a sustainable technology to reduce an operational power

Figure of Merit of ERL
• Linac beam with high current beam 

•Low emittance beam (High quality beam) 
•Short bunch (< 100 fs) with high current beam (> 10 mA) 

• It is difficult to fulfill these conditions by using storage ring 
high current FEL and future HEP and beam cooling .  

1965 M. Tigner
“A possible apparatus for electron 
clashing-beam experiments”

Key technologies for ERL
• High brightness electron gun
• Superconducting RF (SRF) cavity
• Beam handling of energy 

recovery beam with high current

To be discussed these technologies 
and applications in ERL workshop
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ERL Roadmap (Andrew H

arXiv:2207.02095 [physics.acc-ph]

ERL application were proposed for High Energy and Nuclear Physics
• High current low emittance beam for High energy physics use of ERL machine
• Cooling of Electron Ion collider by ERL
• Dark matter search and nuclear physics by high intensity ERL machine

The unique performance gives us several important (industrial) applications as follows.
• Laser Compton Scattering (LCS) ( high resolution x-ray to gamma-ray) 
• Free electron laser (FEL)  (IR-FEL to EUV-FEL (lithography) and X-FEL)
• High intense THz light source

European ERL Roadmap

ERL li i d f Hi h E d N l Ph i

Achieved line 
by ERL

(1-pass)

Operation (cold)
Operation (warm)

If you need update, please update in ERL2024.
We will prepare poster panel to be modified.



• ERL’24 - KEK, High Energy Accelerator Research 
Organization, Tsukuba, Ibaraki, Japan (2nd)

• ERL’22 - Cornell University Ithaca, NY USA (2nd)
• ERL'19 - Helmholtz-Zentrum Berlin Germany
• ERL'17 - CERN, Geneva, Switzerland
• ERL'15 - Brookhaven National Lab, New York, USA
• ERL' 13 - Novosibirsk, Russia
• ERL'11 - KEK, High Energy Accelerator Research 

Organization, Tsukuba, Ibaraki, Japan
• ERL'09 - Cornell University Ithaca, NY USA
• ERL'07 - Daresbury, UK
• ERL'05 - Jefferson Lab Newport News, VA, USA

ERL workshop has about 20 years history now.



International Organizing Committee

• Hiroshi Sakai (KEK) (Chair)
• Ryoichi Hajima (QST) (Co-chair)
• Georg Hoffstaetter (Cornell Univ.) 
• Dejan Trbojevic (BNL
• Stephen Benson (Jlab)
• Andrei Seryi (Jlab)
• Atoosa Meseck (HZB)
• Florian Hug (Mainz Univ.)
• Jens Knobloch (HZB)

• Peter Williams (STFC)
• Matthias Ulf Liepe (Cornell Univ.)
• Max Klein (Univ. of Liverpool)
• Norbert Pietralla (TU Darmstadt)
• Oliver Bruning (CERN)
• Thomas Roser (BNL)
• Jorgen D’Hondt (Vrije Universiteit 

Brussel)



Scientific Program Committee (SPC)
• Ryoichi Hajima (QST) [Chair]
• Hiroshi Sakai (KEK) [Co-chair]
• Andre Arnold (HZ-Dresden)
• Michaela Arnold (TU Darmstadt)
• Kurt Aulenbacher (Mainz Univ.)
• Robert Apsimon (Lancaster Univ. 

• Stephen Benson (Jlab)
• J. Scott Berg (BNL)
• Alex Bogacz (JLAB)
• Luca Cultrera (BNL)
• Georg Hoffstaetter de Torquat

(Cornell Univ.)

• Yosuke Honda (KEK)
• Walid Kaabi (IJClab)
• Dmitry Kayran (BNL)
• Matthias Liepe (Cornell 

Univ.)
• Vladimir Litvinenko (BNL)
• Axel Neumann (HZ-Berlin)
• Achille Stocchi (IJCLab)
• Erdong Wang (BNL)
• Peter Williams (ASTEC)
• Masahiro Yamamoto (KEK)



Local Organizing Committee (LOC)
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• Yoshiko Nagashio (KEK)
• Kota Nakanishi (KEK)
• Kazuyuki Nigorikawa (KEK)
• Michiyo Oka (KEK)
• Hiroshi Sakai (KEK)
• Akihiro Shirakawa (KEK)
• Takanori Tanikawa (KEK)

• Miho Shimada (KEK) [Chair]
• Katsuya Hirota (KEK)
• Gin Ishikawa (KEK)
• Keigo Kawase (QST)
• Yukiko Kitano (KEK)
• Masakazu Kurata (KEK)
• Hitomi Kusama (KEK)

And we also thank more contributors to support LOC.



Thanks for Volunteer
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• Hayato Ito (KEK)
• Tomohiro Yamada (KEK)
• Motoki Sato (KEK)
• Sora Arai (KEK)
• Takafumi Okada (KEK)
• Fumiaki Ito (KEK)
• Joshi Prakash (KEK)
• Nama Pragya (KEK)

And we also thank more contributors to support LOC.

• Hirotaka Shimizu (KEK)
• Yuki Abe (KEK)
• Sakae Araki (KEK)
• Takashi Kawamoto (KEK)
• Takafumi Hara (KEK)
• Ruau Watanabe (KEK)
• Kazuo Furukawa (KEK)
• Junko Tomioka (KEK)
• Yumi Aoki (KEK)


