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Fig. 1. Recent progress and road map of the Thomson scat-

tering.
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Fig. 2. Two different experimental geometries for all-optic-
al scattering: (a) Single beam plasma mirror regime; (b) dual

beam regime.
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Fig. 4. Scaling law of inverse Compton scattering X-ray en-
ergy by fundamental and second-order harmonics of Ti:

Sapphire scattering laser.
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Fig. 5. Scaling shift in the few-photon scattering experi-

ment. Reprinted with permission from Ref. [91].

SR, X A SRR G [ T i A A A
GUI )2 R, AR ENTHER A2 T W5ErifE
L AR R P XS AR, T AR SE T )
AT i AR R i S S R Y 200 TR0 . 4
IR, X PSR TE TS WA AR AR IR 2256 T R0
Bres

3.2.3 &N % AT HS

HHOHOL R SR — 2R T, B g > 1
i, gl LASE B B 200 i NS w220

084104-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 £ 3R Acta Phys. Sin. Vol. 70, No. 8 (2021) 084104

T SRR IR IR A A AT RTINS 9 Dicoles #
Je - LTRSS BIILIEL 6). T 3R A i Jo
R R UM O, SRR T S RS
R, 1EmS 23 E ot EREOLMBEHIO LS B0t
117 At PUSREOE R TR R H ik 3]
0.90%. SRJ5 H 42 (19 OAP ¥ UL R £ 2IF
FE BT LWEFA fL 7 50 F L sei b il R 4
P MUIERE ASFHOCIK P B IR, JFR 48 a8V
PRIl 08, SEEL T UM O RE B B2 57 34 22 H
P, HC O FB A I — A O 35 it mT Y FEL R
112, A AR T2 HCR BT LT,
WFFEA ) B G5 B -5 F 1 FROM B T B30

Carbon
converter

aperture

g =12
10

Spectral density/arb. units

6 8 10 12 14 16 18 20
Energy/MeV

In-plane

6 SCHk [35] Hi3E 04 B 206 F 80
Fig. 6. Effect of high-order multi-photon scattering repor-
ted in Ref. [35].
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Fig. 7. Scaling law of the Thomson scattering cross section
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RR effect matters. The curves were plotted based on Ref. [60].
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Table 1. Parameter of all-optical inverse Compton scat-
tering X-ray source.
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SPECIAL TOPIC—Ultra short ultra intense laser plasma physics

All-optical Thomson scattering”
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Abstract

With the development of laser and accelerator technology, and improvement of the particle energy and field

intensity, the scattering process between electron and photon will reach the highly nonlinear regime, where the

multi-photon process takes place and the quantum electrodynamics starts to play a role. In the near future,

with the commissioning of the multi-PW laser facilities, these effects will be available. In this article, we review

the recent progress of electron-photon scattering experiments, from single or few-photon regime to high-order

multi-photon regime. In the scattering process, collimated bright X/gamma-energy photons are generated,

making it possible to realize a compact top-table bright light source, which is also known as inverse Compton

scattering source. Finally, the prospects and challenges of scattering experiments are discussed.

Keywords: ultra-fast high-power laser, laser wake field acceleration, Thomson scattering, X-ray
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