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Precision measurement of the Higgs Boson
and physics beyond Standard Model with high

energy electron-positron collider is of the most

important issues for particle physics.
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On-axis injection



Plasma Accelerator

Plasma Cells

PLTIRY
nature -
COMPACT Q
SOURCE ¢
e

‘.—um,., i ‘f
T. Tajima and J.M. Dawson PRL (1979) LWFA P. Chen, J.M. Dawson et.al. PRL (1983) PWFA

2025 International Workshop on the High Energy Circular Electron Positron Collider, Guangzhou, November 6-10, 2025




L L L

High-priority future

Initiatives
B. Innovative accelerator technology underpins the physics reach of high-energy
and high-intensity colliders. It is also a powerful driver for many accelerator-based
fields of science and industry. The technologies under consideration include high-field
magnets, high-temperature superconductors, plasma wakefield acceleration and other
high-gradient accelerating structures, bright muon beams, energy recovery linacs.
The European particle physics community must intensify accelerator R&D and
sustain it with adequate resources. A roadmap should prioritise the technology,
taking into account synergies with international partners and other communities
such as photon and neutron sources, fusion energy and industry. Deliverables for
this decade should be defined in a timely fashion and coordinated among CERN
and national laboratories and insfitutes.
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Plasma Accelerator for Higgs Factory
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Multi-TeV Electron-Positron Colliders
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Figure 1. Schematic of an LPA-based linear collider.

Laser Wakefield Collider / 15 TeV / 6.6 km*
C.B. Schroeder et al., JINST 18 T06001 (2023)

Advanced accelerator concepts are necessary for colliders with multi-TeV center-of-mass energies.
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( lasma ccelerator towards eV orizon)
A roadmap with 4 phases

MIENRE
 PWFA/LWFA platforms based on BEPCII and SXFEL
e tabletop LPA applications

Phase Il:
* A full energy plasma injector for BEPCII
 PWFA/LWFA driven FELs for applications

Phase llI:
* A full energy plasma injector for CEPC or FCC-ee

Phase IV:

» 1-10TeV Linear collider technology becoming mature...... Proposed by Prof. Wei Lu*
*weillu@ihep.ac.cn



Outlines

» Physics Goal at IHEP Plasma Test Facility
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HU-BNU--- Collaborated team
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Key challenges for plasma accelerators

Beam Driven Plasma Accelerator Roadmap for HEP

LHC Physics Program End LHC Physics Program

Plasma Accelerator R&D at Universities and
other National & International Facilities
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A World-Leading Platform of Plasma

Based Acceleration

* High-Quality Stable Electron Acceleration

« Electron/Laser-Driven Positron Acceleration
« Staged Plasma Wakefield Acceleration

* High Rep-Rate Plasma Source
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Overview of the platform

PWFA-Beam Line
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Overview of the platform

= 202
Installed July-Oct 2025

Clean room for A BEPCII tunnel {installed
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Stable Electron Acceleration
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High energy LWFA external e- acceleration
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Electron-driven positron acceleration
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- Laser-driven positron acceleration
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Staged Plasma Wakefield Acceleration
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Plasma Source Development
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Outlines

» Summary and Outlook
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Summary

We are building a unique plasma test platform at BEPCII that pioneers

multiple firsts:
« Acomprehensive facility for studying high-quality electron acceleration
« The first dedicated platform for electron and laser driven positron acceleration
« The first to demonstrate staging in beam-driven wakefield acceleration
« The first dedicated platform for controlled external injection

« Development of a high-repetition-rate, highly controllable plasma source
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. BEPCII injector
( lasma ccelerator towards eV orizon)

Phase I: A
PWFA/LWFA platforms based on BEPCII and SXFEL e v E-_
- tabletop LPA applications
CEPC injector
Phase II:
- A full energy plasma injector for BEPCII oy S -

PWFA/LWFA driven FELs for applications = : = ]

Damping Ring Collider Ring /'

Phase llI: 10TeV Collider
e A full energy plasma injector for CEPC or FCC-ee

High quality e+ acceleration
Phase IV: S

e 1-10TeV Linear collider technology becoming mature......
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Thanks for your attention!
Collaboration is welcome!
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