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Fig. 1. The experimental principle: (a) The set-up of the whole system; (b) imaging principle of the electron beam on the scintillat-

or after being modulated in the plasma; (c) the enlarged setup nearby the target.
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Fig. 2. Simulation result on electron source, beam with 100 keV energy focused on the target.
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Fig. 3. Electron bunch from Gun: (a) The longitudinal distribution of electron bunch; (b) the beam profile at imaging plate.
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Fig. 4. The time and space distribution of laser pulse: (a) The time distribution; (b) the laser waist at the target.

HAERE 3.3 HTFREZKMERE

KBGO UK 532 nm ., HLK R K fE
o1 J, ATLUS TR il A . AR R A
LA LS v, OBk P EE i AR A R AR &R
gt Wit A g r D RMES B NS . Oy TR Ik
FIRESEEG SRR BT 3 A e B 11 13
s e — R RAEGEER K, A%E HiT
BIATHE . 1 4 2 S A5 38 ARO[ R 25 1]
G341, T LA BIBOEHK i = 98 3.6 ns, HOG
TERRA AL AL N, R B2 100 pum, HOED)#
RN 3.5 x 102 w/cm?.

UNRTE I, W SRR TR A LRGSR A Y R
T, AR AR B R, AT R
S, Tk T N R TR
T fi e , 100 L L 5 SR PAT AN [ 8 R A A [ A )
(e, TEAL R IME, A RERE RS HL T IR A DN 1) (o
o T A . 25 IR I TR e ARSI,
FHs 10 ns WL FFE ARSI, 8 1o B e
JFE] 20 mm K, T2 EIREERHLHE 4.5 kKV/10 ns
LM R L T T B R b AR R AR T A
Ja, LR IR R RS SFTUSERE 5 s,

012901-3


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 Z 3R Acta Phys. Sin. Vol. 71, No. 1 (2022) 012901

TAL LR 6.32 KV, AR 8RR £ A2 Bk b L TR AR
SHYLNE BT AR R, BT — B 10 s,
XFI 5.44 KV EAE X, BEME 1A 5 i 5% O EOK . SE5G
M O B 1R 5 T AR A AR R D ol
FetAdAE X B LTI B ad i

S O -
[09.80ns £5.96V
(200 ps @520 mV
A10.0ns A5.44V

Pd 5 A b G R A5 A TP i e A T ) 5 T K e AR S SR
T8 5 ps, fiefes H 1K 6.32 KV, Bk ol SR 45 5 A — B4tk
LT 5.44 kV/10 ns

Fig. 5. The HV signal between the two deflecting plates
with load, HV pulse with 5 ps flattop and 6.32 kV maxim-
um, a linear rise edge at the slope of 5.44 kV /10 ns.
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Fig. 6. Beam profile without laser pulse. The above one is
beam profile without deflecting HV; The below one is beam
profile with deflecting HV.
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Fig. 7. Distribution of the electron bunch with 10 ns length

modulated by the electric field of the laser plasma.
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A single long electron bunch detect electromagnetic field
evolution in laser plasma’

Yin Jia-Peng  Liu Sheng-Guang '
(Key Laboratory for Laser Plasmas (Ministry of Education), Collaborative Innovation Center of IFSA (CICIFSA),

School of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China)
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Abstract

Laser fusion research needs much more high-time-resolved diagnostic technologies to study the dynamic
process in laser plasma. We develop a special method and setup a device to measure the electromagnetic field in
the plasma by using a single electron bunch. The measurement covers the whole-time window of the plasma
process driven by a 3.6 ns laser pulse. An electron source can generate a single electron bunch with 0-100 keV
energy and 10ns bunch length. A laser pulse with 1 J energy and 532 nm wavelength irradiates on the edge of a
silver target, the target nearby the irradiated spot is ionized into plasma. At the beginning of plasma
generation, the head of the electron beam begins to pass through the plasma. Electromagnetic field in plasma
pushes the electrons transversely. A high voltage pulse at a good time is used to deflect the electrons linearly in
the transverse direction to avoid overlapping of the different electrons on the scintillator downstream. By
analyzing the deflection distances of the different electrons in this single bunch, we succesfully achieve an
average electronic field along the trajectory in the plasma in the whole plasma process. The maximum value of
this electronic field is 7.74 x 10° V/m.
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