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Highlights of the accelerator R & D

1. Global Accelerator Design

2. Beam Physics Issues

3. Accelerator Technologies

4. Novel Accelerator Concepts 

Total 54 invited talks in 12 Accelerator sessions for 18 hours

Acknowledge to all speakers and conveners. 
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CEPC Accelerator R & D Session (1)

Accelerator-I : convener (J. Gao/IHEP)

Accelerator-II : convener (M. Tobiyama/KEK)

Accelerator-III : convener (C. Pagani/INFN)

Accelerator-IV : convener (E. Kako/KEK)

10:30  “CEPC accelerator beam dynamics key issues” 20’
Speaker:  Mr. Chenghui (IHEP)

10:50  “CEPC collider ring optimization design” 20’
Speaker:  Dr. Yiwei WANG (IHEP)

11:10  “Luminosity tuning at SuperKEKB” 20’
Speaker:  Dr. Hiroshi Sugimoto (KEK)

11:30  “Beam-beam simulations and measurements at SuperKEKB” 20’
Speaker:  Dr. Demin Zhou (KEK)

11:50  “Analysis of CEPC coherent beam-beam instability 
with longitudinal impedance” 20’
Speaker:  Chuntao LIN (IHEP)

14:00  “TMCI instability influence on SuperKEKB luminosity” 20’
Speaker:  Dr. Ohmi Kazuhito (KEK)

14:20  “CEPC booster and damping ring” 20’
Speaker:  Dr. Dou WANG (IHEP)

14:40   “CEPC Impedance and collective instabilities” 20’
Speaker:  Ms. Na WANG (IHEP)

15:00   “CEPC linac injector status and R&D” 20’
Speaker:  Ms. Jingru Zhang (IHEP)  

16:00   “Status and challenges of Super Tau-charm factory in Novosibirsk” 20’
Speaker: Dr. Anton Bogomyagkov (BINP)

16:20   “FCC-ee machine error correction” 20’
Speaker: Dr. Tessa Charles

16:40   “CEPC collider ring orbit corrections” 20’
Speaker: Bin Wang (IHEP)

17:00   “Error corrections studies in CEPC booster”20’
Speaker: Dr. Daheng JI (IHEP)

10:30   “ILC SRF technology development at KEK” 20’
Speaker: Kensei Umemori (KEK)

10:50   “Progress on CEPC SCRF system design and validation plans” 20’
Speaker: Mr. Jiyuan Zhai (IHEP)

11:10   “Status of the high Q R&D for CEPC SCRF cavities” 20’
Speaker: Dr. Peng SHA (IHEP)

11:30   “Status of the CEPC HOM coupler development” 20’
Speaker: Dr. Hongjuan ZHENG (IHEP)

11:50   “CEPC Low Level RF R&D” 20’
Speaker: Xinpeng MA (IHEP)
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Accelerator-V : convener (A. Sidorin/JINR)

Accelerator-VI : convener (A.V. Bogomyagkov/BINP)

Accelerator-VII : convener (Y. Sohn/POSTEC)

Accelerator-VIII : convener (J. Gao/IHEP)

14:00   “CEPC Injection/Extraction including kicker technology” 20’
Speaker: Dr. Jinhui Chen (IHEP)

14:20   “CEPC collider ring magnets R&D” 20’
Speaker: Mei YANG(IHEP)

14:40   “CEPC booster magnets R&D” 20’
Speaker: Dr. Wen KANG (IHEP)

15:00   “CEPC injection/extract line and timing” 20’
Speaker: Mr. Xiaohao (IHEP)

16:00   “Korea accelerator projects and technology R&D” 20’
Speaker: Seunghwan Shin

16:20   “CEPC 650MHz High-Efficiency Klystrons and MBKs” 20’
Speaker: Dr. Zusheng Zhou (IHEP)

16:40   “FCC-ee MDI IP quads” 20’
Speaker: Mike Korazinos

17:00   “NICA status” 20’
Speaker: Anatoly Sidorin (JINR)

10:30   “CEPC collider ring vacuum system R&D” 20’
Speaker: Y.S. Ma

10:50   “CEPC electromagnet separators and power sources R&D” 20’
Speaker: Mr. Bin CHEN (IHEP)

11:10   “CEPC instrumentation R&D” 20’
Speaker: Dr. Yanfeng Sui (IHEP)

11:30   “CEPC Control system status and challenges” 20’
Speaker: Mr. Gang LI (IHEP)

11:50   “CEPC mechanical systems and supporting structures”, 20’
Speaker: Haijing WHAG (IHEP)

14:00   “Progress of photocathde RF gun development at Tsinghua University” 20’
Speaker: 应超杜 (Tsinghua University)

14:20   “CEPC linac beam dynamics” 20’
Speaker: Mr. Cai Meng (IHEP)

14:40   “Status of CEPC RF power delivery systems 
(solid state sources for the CEPC booster)” 20’

Speaker: Dr. Zusheng Zhou (IHEP)
15:00   “Laser plasma accelerator for proton” 20’

Speaker: Xuexing (PKU)

CEPC Accelerator R & D Session (2)
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Accelerator-IX : convener (F. Zimmermann/CERN)

Accelerator-X : convener (X.Q. Yan/PKU)

Accelerator-XI : convener (J. Gao/IHEP)

Accelerator-XII : convener (A. Faus/IJCL)

16:00   “Storage rings to detect gravitational waves” 20’
Speaker: Giuliano Franchetti (GSI)

16:20   “IJCLab accelerator activities” 20’
Speaker: Iryna Chaikovska (IJCL)

16:40   “SppC status” 20’
Speaker: Prof. Jingyu Tang (IHEP)

17:00   “SppC high field SC magnet” 20’
Speaker: Dr. Qingjin Xu (IHEP)

10:30   “CEPC Z-pole polarization” 20’
Speaker: Dr. Zhe Duan (IHEP)

10:50   “CEPC cryogenic system design in view of energy saving” 20’
Speaker: Mr. Rui GE (IHEP)

11:10   “CEPC IP region HOM mode and wake-fields” 20’
Speaker: Dr. Yudong LIU(IHEP)

11:30   “CEPC synchrotron radiation applications” 20’
Speaker: HUANG Yongsheng (SYSU)

11:50   “CEPC dump systems and radiation safety issues” 20’
Speaker: Mr. Guangyi Tang (IHEP)

14:00   “CEPC Installation and allignment strategies and technologies” 20’
Speaker: Mr. Xiaolong Wang (IHEP)

14:20   “CEPC site choice and related technical challenges (1 Qinhuangdao)” 20’
Speaker: Y. Xiao

14:40   “CEPC site choice and related technical challenges (2 Huzhou)” 20’
Speaker: K. Huang

15:00   “CEPC site choice and related technical challenges (3 Changsha)” 20’
Speaker: Zhiji Li

15:20   “Recent progress in assess of CEPC site at Changsha” 20’
Speaker: Ling-yun Dai (Hunan University)

16:00   “Recent progress on CEPC plasma injector” 20’
Speaker: Dr. Dazhang LI (IHEP)

16:20    “On PWFA with FLASH Forward” 20’
Speaker: Richard D’Arcy

16:40    “Positron Acceleration in a Hollow Channel 
Plasma Wakefield Accelerator” 20’
Speaker: Shiyu Zhou

17:00    “Recent Developments in Quick PIC Open Source” 20’
Speaker: Weiming An (Beijing Normal University)

CEPC Accelerator R & D Session (3)
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Highlights of Accelerator  R & D 
for CEPC
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Highlights of the accelerator R & D for CEPC

1. Progress on accelerator technologies for CEPC
• RF Technologies:  Normal-conducting structures, Klystron, RF delivery system, LLRF
• SRF Technologies: SRF cavities, Cryomodules, Cavity performances, HOM couplers
• Magnet Technologies: Collider ring,  Booster ring, Kicker magnet, SC magnet
• Accelerator Key Systems: Vacuum, Separator, Instrumentation, Control, Support 

2. Novel accelerator concepts for CEPC
• Cryogenic system, Dump system, Radiation shielding, HOM, Polarization, SR application 

3. Global accelerator design issues for CEPC
• Beam dynamics, Beam instabilities, Error correction 

4. CEPC site choice:  1. Qinhuangdao, 2. Huzhou, 3. Changsha, Installation and Alignment

5. Summary  

(Sorry, for omitting Worldwide Contributions from  SuperKEKB, ILC-SRF, FCC-ee, Novosibirsk, JINR, Korea, GSI)
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RF Technologies (1)
Normal-conducting Structures 
for Injector LINAC  

• High power tests of S-band structures (109)
• Fabrication of C-band structures (292)
• Design of 650 MHz damping ring cavity (5-cell)

Findings;

by Jingru Zhang (IHEP)  
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RF Technologies (2)
650 MHz High Efficiency Klystron 

• Manufacturing of high efficiency klystron
• Design of 650 MHz multi-beam Klystron
• Construction of high-power test stand

Findings;

by Zusheng ZHOU (IHEP)  

Target efficiency: ~ 80%  
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RF Technologies (3)
RF Delivery System  

Development of Low-Level RF  

• For collider ring RF
• For booster ring RF 
• For damping ring RF 
• For LINAC RF

Findings;

• LLRF for 650 MHz cryomodule
• Beam experiment at PAPS
• LLRF for LINAC RF system
• LLRF for Booster cavities 

Findings;

by Xinpeng MA (IHEP)  

800 kW
Klystron  

300 kW  

300 kW  

100 kW, SSA  
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SRF Technologies (1)
SRF Cavities and Input Couplers  

• Fabrication of 650 MHz components
• Development of mass-production tools
• Production of 1.3 GHz cavity, coupler, tuner

Findings;

by Jiyuan ZHAI 
(IHEP)  



CEPC2021 workshop in November 11, 2021' 13Eiji Kako (KEK, Japan)

SRF Technologies (2)
Cryomodules and Infrastructures  

• Assembly of 650 MHz test cryomodule at PAPS
• 1.3 GHz High-Q prototype cryomodule for DALS
• Completion of PAPS SRF infrastructures

Findings;

by Jiyuan ZHAI 
(IHEP)  
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SRF Technologies (3)
Cavity Performance  

• Mid-T furnace baking
• 650 MHz 1-cell cavities
• Nb3Sn cavity at 4.2 K

Findings;

by Peng SHA (IHEP)  
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SRF Technologies (4)
HOM Couplers  

Findings;

by Hongjuan ZHENG (IHEP)  

• Design, fabrication, processing, RF measurement
• Vertical tests of 2-cell cavity with HOM couplers
• High power tests and beam operation in cryomodule
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Magnet Technologies (1)
Collider Ring Magnet  

• Modification of dual aperture dipole magnets
• Modification of dual aperture quadrupole magnets
• Design of sextupole magnets

Findings;

by Mei YANG (IHEP)  
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Magnet Technologies (2)
Booster Ring Magnet  

• Manufacturing of full-scale dipole magnet
• Construction of filed measurement system
• Design of full-scale iron-core dipole magnet

Findings;

by Wen KANG (IHEP)  
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Magnet Technologies (3)
Kicker Magnet  

• Ferrite core kicker magnet system
• Kicker ceramic vacuum chamber with coating
• Coating system by magnetron sputtering

Findings;

by Jinhui CHEN (IHEP)  
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Magnet Technologies (4)
Superconducting Magnet for SppC

• New IBS; Iron-based superconductor for SC-magnet
• Double pancake IBS solenoid coil reached 67A at 30T 
• NbTi+Nb3Sn model dipole magnet reached 12.47T

Findings;

by Qingjin XU (IHEP)  
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Accelerator Key System (1)
Vacuum System  

• RF shielding bellows
• Storage ring vacuum chamber 
• Cu and Al vacuum chamber
• NEG coating parameters
• NEG coating facility at PAPS

Findings;

by Youngsheng MA (IHEP)  
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Accelerator Key System (2)
Electromagnetic Separator  

Mechanical and supporting Structure  

• Prototype development
• Factory tests
• High voltage feedthrough
• Fabrication of Diploe magnet 

Findings;

Findings;
• SC magnet support system
• Design of collimators
• Support for regular magnets

by Bin CHEN (IHEP)  

by Haijing WANG (IHEP)  
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Accelerator Key System (3)
Bean Instrumentation  

Control System  

• Beam monitor system
• Bunch by bunch BPM
• Feedthrough R&D 

Findings;

• Scope of control system
• 5bility and real time
• Control plat home 

Findings;

by Yanfeng SUI (IHEP)  

by Gang LI (IHEP)  
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Highlights of the accelerator R & D for CEPC

1. Progress on accelerator technologies for CEPC
• RF Technologies:  Normal-conducting structures, Klystron, RF delivery system, LLRF
• SRF Technologies: SRF cavities, Cryomodules, Cavity performances, HOM couplers
• Magnet Technologies: Collider ring,  Booster ring, Kicker magnet, SC magnet
• Accelerator Key Systems: Vacuum, Separator, Instrumentation, Control, Support 
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• Beam dynamics, Beam instabilities, Error correction 

4. CEPC site choice:  1. Qinhuangdao, 2. Huzhou, 3. Changsha, Installation and Alignment

5. Summary  



CEPC2021 workshop in November 11, 2021' 24Eiji Kako (KEK, Japan)

Novel Accelerator Concept (1)
Cryogenic System  

• Very interesting presentation
• Challenging huge cryogenic plants 
• Unfortunately, no uploaded file
• ……….

Findings;

by Rui GE (IHEP)  
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Novel Accelerator Concept (2)
Dump and Shielding System  

• Dump design and optimization
• SR shielding for collider and booster
• Dose distribution for collider and 

LINAC

Findings;

by Guangyi TAN (IHEP)  

HOM and Wake-fields  

• Impedance budget at IR 
• Power density around IR
• Shrink central aperture

Findings;

by Dong YU (IHEP)  
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Novel Accelerator Concept (3)
Z-pole Polarization  

Findings;

by Duan ZHE (IHEP)  

• Polarized beam program 
• Solenoid based spin 

rotators
• New design of spin 

rotators

Synchrotron Radiation Application  

• High-flux γ -ray beamlines
• Industrial applications
• Medical isotope production
• MeV γ -ray beam 

Findings;

by Youngsheng HUANG (IHEP)  
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Beam Dynamics

• Design requirement of collider ring
• RF staging for compatible modes
• Dynamic aperture with error at Higgs

Findings;

By Yiwei WANG (IHEP)  



CEPC2021 workshop in November 11, 2021' 29Eiji Kako (KEK, Japan)

Beam Instabilities

• Collective instabilities in collider ring
• Collective instabilities in booster ring
• Collective instabilities in damping ring

Findings;

by Na WANG (IHEP)  
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Error Correction

• Orbit correction
• Error simulation analysis
• Dynamic aperture reduction

Findings;

by Daheng JI (IHEP)  
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Highlights of the accelerator R & D for CEPC
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CEPC Site Choice

1. Qinhaungdao
（秦天島市）

2. Huzhou 
（湖州市）

3. Changsha 
（長沙市）

Overview of the CEPC Project
by Haijun Yang (SJTU)  

• 3 candidates 
for CEPC site

Findings;
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CEPC Site Choice
Installation and Alignment 

• Installation strategies
• Alignment strategies
• Vision instrument R&D

Findings;

by Xialong WANG (IHEP)  
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Highlights of the accelerator R & D for CEPC
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Summary of Accelerator  R & D 
in CEPC’2021-WS
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Summary of Accelerator R &D for CEPC  

2. Remarkable progress in accelerator R&D for CEPC project has been

made between CEPC2020 in Shanghai and this CEPC2021-WS.

3. Many challenging R&D efforts in key accelerator technologies

have been certainly going advance and will conduct the realization

for constructing the CEPC accelerator.

1. A number of staffs with expertized knowledges and experiences

have presented their excellent works and studies in this WS.
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Thank you for your attention. 

Prof. Eiji Kako
Accelerator Lab., 
KEK, Japan
voice:  +81-29-864-5200 ex. 4325
fax:      +81-29-864-3182
email:  eiji.kako@kek.jp

mailto:eiji.kako@kek.jp
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