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Smith-Purcell Radiation from Prebunched Electron Bunches

SHI Zong-jun, YANG Zi-giang, LIANG Zheng
(Institute of High Energy Electronics, University of
Electronic Science and Technology of China, Chengdu, Sichuan 610054 China)

Abstract Smith-Purcell radiation (SPR) from prebunched electron bunches moving in parallel with the surface of
periodic ideal metal grating is analyzed. The influence on SPR by the energy, length, and current density
distribution of electron bunches and grating structure is analyzed in detail. The radiation of multi-prebunched
electron bunches is also studied. With the increase of electron bunches energy and decreases of prebunched electron
bunches size and grating period, the corresponding frequency of the peak of the angular distribution of radiative
energy becomes higher. For the same grating period and electron bunches parameters, triangle grating produces a
higher corresponding frequency than sinusoidal grating. The less electron bunches size is, the larger the radiative
energy is. The radiative energy and frequency are mainly dominated by the longitudinal length of electron bunches.
Terahertz radiation will be obtained with reasonable parameters for bunches and grating.
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Fig. 2 Radiation efficiency | R_; |2 in electron-sinusoidal

grating interaction for various electron energies
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Fig. 3 Radiation efficiency | R ; | ? in electron-triangle

grating interaction for various electron energies
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Fig. 4 Angular distribution of radiative energy in
interaction of various energies electron bunches

with sinusoidal grating
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Fig.5 Angular distribution of radiative energy in
interaction of various energies electron bunches

with triangle grating
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Fig. 6 Angular distribution of radiative energy for

electron bunches of difference length

3.4 BRREAESELEFHENRIT

SRR R R R A TR SRR E &1, AR
S mEMmEaARREN. 7450 THRTH
Y1 73 A5 B 1 7 B 4 A R KRB TR o3 A R RS IE

SR AR 0L, WEI AT LI i, A 2R
B o0 A B R TR A BE 2 A o0 A ok, DR IR 7R 2L
oA W RS i R/N . AT IRE , BB TR A E
— DRERIRA B 12 TN 1000 K- T4 T
Horp TIEZ B 8720, MBI 5 76 20, Bt —
AT SRR A 19 Ve 4 B i JBE PN THE SR R T LS R
K.

J—
[\S]
T

rectangular
7 L=2mm

<
o

(x10™"I/sr)

«
=N
T

dW/dQ/
<
[

00 02 04 06 08 1.0
f/THz

B 7 AFBERREAER LRSS ER AW
Fig. 7 Angular distribution of radiative energy for

electron bunches of difference shape
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N, electron bunches
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