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A bit of history of highest energy colliders
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Future?

ILC/CLIC,

FCC, CEPC, 

C3，Muon collider,

……

 discoveries, deep understanding of nature 

Innovations are key to new
advanced HE accelerators



High Energy Physics
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 Innovations in technology & design

 S&T leadership + organization

 Planning and execution of the plan 
(hard work)

 Intensive theoretical development

 Creative mind, dedicated 
professionals, and many very bright 
young scientists in the pipeline

 Strong government support and 
continuous funding

 ……

essentials for success

 Highly globalized

 Relying on large facilities (intl., domestic)

 Hosting + participating in global projects 
at national & international labs  

 Research is fundamental; no “secret”; 
International collaboration essential

collaboration is in our “blood”

HEP should be an exemplary field for 
International  exchange and 
cooperation in science in China

We should be on top with global HEP
development and plans

↓

→
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Landscapes and national roadmaps

Europe – EPPSU, FCC, R&D programs, …

United States – P5, muon collider, C3, …
Japan – continuing with the ILC, …
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Europe
Landscapes and national roadmaps
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Future Accelerators 

FCC(ee,hh), CLIC,  and  muon collider R&D

FCC feasibility study
comprehensive and intensive technology-system R&D projects

Execution of European Particle Physics Strategy Update 2020

Has begun the process of EPPSU 2024-6



Europe
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CERN’s comprehensive, well organized
technology-system DRD collaborations
(I will cover this shortly)



Europe
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FCC feasibility study

Europe

FCC integrated program – timeline

Michael Benedikt, Frank Zimmermann, CERN
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Michael Benedikt, Frank Zimmermann, CERN
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Europe: FCC
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Michael Benedikt, Frank Zimmermann, CERN
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US: DOE and NSF Higgs factory organisation



Europe
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United States
Landscapes and national roadmaps
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Abid Patwa, LCWS 2024, Tokyo

https://agenda.linearcollider.org/event/10134/
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Abid Patwa, LCWS 2024, Tokyo
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Abid Patwa, LCWS 2024, Tokyo
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Abid Patwa, LCWS 2024, Tokyo
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United States
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Hitoshi Murayama, ICHEP 2024, Prague



United States
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Hitoshi Murayama, ICHEP 2024, Prague

Muon collider for far future at FNAL



United States
Landscapes and national roadmaps
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Abid Patwa, LCWS 2024, Tokyo



Japan
Landscapes and national roadmaps
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Japan’s Strategy for Energy Frontier (since 2017)

 Current HE research concentrates on (HL-)LHC

“… continuing studies of new physics should be pursued 
using the LHC and its upgrades.”

 Future HE project in Japan is the ILC

“… construction of the International Linear 
Collider with a  collision energy of 250 GeV should 
start in Japan immediately without delay so as to 
guide the …. through the research of the Higgs 
particle ….”
Final Report by the Committee on Future Projects in High Energy Physics, September 2017

http://www.jahep.org/files/20170906-en.pdf
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Japan
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Organized & dedicated R&D
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欧洲高能物理战略讨论 —— 探测器图
欧洲高能物理战略 – 探测器研究路线图

平衡考虑技术探测技术研究的难度、成本、人员等因素，新架构具有以下特点：

• 确定和瞄准共同的技术目标：国际合作+国际协调（现在的科学人员）

• 为下一代实验粒子物理学家、工程师和技术人员培训和技能发展（下一代的科学人员）

• 提供与工业合作伙伴建立良好的有意义的长期合作（合作的科技人员）

自2021年开始，欧洲粒子物理战略 EPS 研讨决定，旨在建立合作组织 DRD：

• 国际上各前沿对撞机物理实验的成功，依赖于创新的仪器和最先进的探测技术（驱动目的）

• 为准备和实现未来的实验研究计划、制定探测器研发路线

• 短期目标：未来十年的研发重点，为一系列中、小规模高能物理实验项

• 长期目标：未来二十年研发重点，为未来 20 多年的大型对撞机项目铺平道路
整理：H.R.Qi

整理：H.R.Qi
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欧洲高能物理战略 – 探测器研究路线图

DRDC same level as SPSC and LHCC: review proposals and progress
http://committees.web.cern.ch/drdc
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欧洲高能物理战略 – 探测器研究路线图: Status



30

欧洲高能物理战略 – 探测器研究路线图: 合作组现状

整理：H.R.Qi
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欧洲高能物理战略 – 探测器研究路线图：各组进展
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欧洲高能物理战略 – 探测器研究路线图：战略考虑
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欧洲高能物理战略 – 探测器研究路线图

通过高能物理分会提醒大家，向DRD组织反馈中方参加的情况

2023-07-17
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中国方面参与 DRD 的整体情况（部分未公布）

欧洲高能物理战略 – 探测器研究路线图

DRD Institute CB Rep DRD Institute CB Rep

HKU Yanjun Tu 2 IHEP Yi Wang

IHEP Huirong Qi IHEP Jianchun Wang

IMP Limin Duan LDU Zheng Li

JLU Weimin Song USTC Yanwen Liu

NKU Chunxu Yu IHEP Sen Qian

SDU Chengguang Zhu USTC Jianbei Liu

SIAT Zheng Liu IHEP Yong Liu

SJTU Haijun Yang SIC Junfeng Chen

THU Zhi Deng SJTU Haijun Yang

USTC Jianbei Liu TDLI Shu Li

WHU Zhenyu Zhang USTC Jianbei Liu

1

6

4

3

国内各单位“牵头人”情况

Source: H.R.Qi

中国同事积极参加
持续的经费支持需要在国家层面落实
国内相应的学术和规划应该有组织地进行
……
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欧洲高能物理战略 – 探测器研究路线图：人力和经费

proposals received vs. country-region

FTE- funding in proposals received vs. DRD collaboration
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美国高能物理战略 – 探测器研究路线图



Organized & dedicated R&D
European national labs pursue R&D for future and for sustainability



Highlight of innovative ideas and R&D reported recently

Organized & dedicated R&D

imaging calorimeters
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Highlight of innovative ideas and R&D reported recently

Organized & dedicated R&D

P. Merkel@ICHEP 2024, Prague
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Observation & remarks 
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Observation & remarks 
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 Europe, Japan have plans for future energy frontier accelerators; US may 
come up with a muon collider program; they all aim high and have a dream

 Strong & well organized R&D in Europe & US, positioning HEP for future; plenty

opportunities for collaboration; we should be active and creative part of this

 Accelerator + detector system designs train top ST team; we ought to be connected

 There are competition/collaboration; we should manage the relationship properly

 Chinese physicists’ prominent presence at major international conferences limited;

encourage young Chinese scientists to be proactive, creative and leading …

 Real challenges with travel-visa, full fledge participation in projects-planning, 
sustainability; find ways to improve, stable funding, …

 Internationally there are very many top ST scientists and technical professionals; 

we need to produce more top of world scientists; cultivate young people now.
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Discussion
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Discussion

August 13, 2024 43

 China’s participation in CERN’s DRD projects 

 Keep China’s HEP an exemplary field for international cooperation in ST

 New initiatives and projects to place China on the map

 CERN associate membership – is the door still open?

 EPPSU 2024-6 – participation and contribution

 Green-sustainability of experiments is trends– what should we do?

 Early career and opportunities to grow for young scientists 

 …
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Additional Slides
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欧洲高能物理战略讨论 —— 探测器图
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欧洲高能物理战略 – 探测器研究路线图

backup
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DRD EDP panel, Strategy; Summary


