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RF cavity̔< 100MeV/m Drive Beam:

laser pulse

e- bunch

proton beam

éééé

Table-wrs [2ƛ vrxufhv

High Energy colliders

HEDP platformsPlasma̔1-100 GeV/m

SACLA,750 m, 8 GeVSACLA,750 m, 8 GeV

LBNL,20 cm, 7.8 GeV

High power laser facilities̔2009-2020

SLAC

ANL BNL

CERN
LNF

DESY

THU/IHEP

THU/SINAP

Plasma Based Acceleration (PBA): > 1000 Eacc.

Affiliations/institutes on PWFA Study
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Plasma Injector

10 GeV
Linac

100 km
Booster

10 GeV e-/e+ beam in a 100 km ring

Å Minimum magnetic field = 28 Gs

Å Field error < 28 Gs*0.1% = 0.028 Gs

Å Field reproducibility  < 29 Gs*0.05% = 0.014 Gs

Å TheEarth field ~ 0.2-0.5 Gs, the remnant field of silicon 

steel lamination ~ 4-6 Gs.

10 GeV linac + CT coil magnet, or 30 GeV linac + iron -core
magnet ? Both lead to significant cost rise ~ 1 B RMB

Collider
Rings

CEPC Plasma Injector (CPI) since 2017
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CPI design V3.0 and key issues for CPI
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¥ 90M Ą ¥ 88.32M

2023.10- 2028.09

CAS program on PWFA (approved in sept. 2023, ¥ 90M)
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Hall #10 @ IHEP was used for detector calibration
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PBA Lab @ 2023.10~2024.04
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More than 1400 concrete blocks



CEPC International Work Shop @ HKIAS 2026-01-15 10

PBA Lab @ 2024.10~2025.01
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PBA Lab @ 2025.05~2025.08
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PBA Lab right now: start beam commissioning ~ 2026.06

~ 2026.05

~ 2026.04
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Recent progress on IHEP PBA studies ïe+ acc. scheme

Shiyu Zhou, Wei Lu, et al., Research. (Accepted)
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Use BL2 e - as driver, and e+ from BL1 as trailer

Try different schemes for better capture efficiency and beam quality

hollow channel plasma finite-width channel uniform plasma

Recent progress on IHEP PBA studies ïe+ acc. @ TF
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Recent progress on IHEP PBA studies ïStart - to -end Sim.

Plasma Acceleration Optimization Framework (PAOF)
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Git repository for PAOF already on code.ihep.ac.cn

Recent progress on IHEP PBA studies ïStart - to -end Sim.
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Recent progress on IHEP PBA studies ïplasma sources

IP 2

IP 1

IP 3
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Recent progress on IHEP PBA studies ïL-band RF Gun
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