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Circular Electron-Position Collider (CEPC)

I 100 km ring
I � 240
I Precision measurement of the Higgs boson (and the Z boson)

Figure 1: CDR (Acc.) International Review at 2018.6.28-6.30, Final Released at 2018.9.2
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CEPC Plasma Injector

I A backup solution for boosting 2.4 / 10 GeV e+/e� to 45.5 GeV and injecting to ring
I Base line design:

� 10 GeV e− driven PWFA -> witness e− 10 GeV to 45.5 GeV (transformer ratio > 3.55)
� 45.5 GeV e− driven PWFA -> witness e+ 2.4 GeV to 45.5 GeV (positron acceleration)

Figure 2: CEPC plasma injector V2.0 [Dazhang Li, CPS, Sept. 2019]
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High Transformer Ratio PWFA

I A high transformer ratio (TR) requires a triangular shaped driver
I We have carefully shaped the driver and witness beam for TR > 3.55 and minimize � = by beam loading

(M. Tzoufras, et al., PRL (2008))

Figure 3: G. Loisch et al., Phys. Rev.
Lett. , 064801 (2018).

Figure 4: PWFA simulation by X.N. Wang, W.M. An et al.
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Fore-stage Linac Design

I L-band photocathode RF gun
I Challenges

� High bunch charge, short bunch length (wakefield effect)
� Longitudinal shape modulation and compressor
� Small beam size at both transverse plane

I Optimization ongoing

Figure 5: RF gun and Linac design for the preferred current profile [credit: Cai Meng]
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Positron Acceleration in Hollow Channel
I Hollow channel PWFA provides acceleration and focusing phase for e+

I An initial transversely asymmetric driver provides extra tolerance to aiming error
I Beam-loading of e+ reduces energy spread

Figure 6: Positron acceleration proposed by S.Y. Zhou et al. (submitted)
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Generation of Hollow Channel

I Hollow channel: gas ionized by high-order Bessel laser beam [S.J. Gessner et al. (2016)]
I High-order Bessel laser beam: by Kinoform plate
I Experiments performed at THU

Figure 7: High-order Bessel modes and hollow channel
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