9% 10 Pl N Vol. 19 No. 10
2011 4£ 10 H Optics and Precision Engineering Oct. 2011

XEHS 1004-924X(2011)10-2379-07
B R FE F Bk i Y B S8 TE 48

H#F  Fra'* BEXE AR E  TRE
(LPERZER TEAERENRART BALFEATFRABXEALRE BT BL 710119;
2. P ERFR R AR, LFE 100049)

FEZ 20 HL T I P A S s 4 O B 1 A% SURE ML LA R PR v A3 SR A A R PRI T SO B TR B R T Y G B L AR SR
LB P BT ) 2R A 1 v ke e S B M2 W B R I el I 43 B RE 0 o 5 B I R AR R o B B TR A 1 1 R 3 ok R ROk
P, 7 16 F (9345 R B AR = TRD 8y BF TR 7R #50, DA T s B, AR 6T 728 48 8 vl 7 AR X 2 P, 38 3 7 I 3 1 4 v Bk o i H Y
Jil Monte Carlo 77 v R B 25 43 123 %0 Kt O FL 19 38 B A5 400 508 7% 30 ol ) T i ok 17 2% £ ) s 3 % Al - ok oo 3 32 39 A7 )
1 18 75 2 AT LUK 2 B 8] 98 BE S 300 fs 1 H - Kk o R 46 3 50 fs, S BIF R B 18] 43 BF 68 00 & T 100 fs 19 4 SUMRAIL R P
FARGH S P W RSB T —Fh S .

X $ RSt RE R AR 5 $E A s Monte Carlo i/ TR £ & %

hE 25 :0463;TB872 XEARIZAD : A doi: 10. 3788/0OPE. 20111910. 2379

Compression of electron pulses in temporal domain
TIAN Jin-shou', LEI Xiao-hong"?*, WEN Wen-long', XU Xiang-yan', Wang Jun-feng'

(1. State Key Laboratory of Transient Optics and Photonics, Xi'an Institute of Optics and
Precision Mechanics s Chinese Academy of Sciences,Xi'an 710119, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049 ,China)
* Corresponding author s E-mail ; [xh2009206 @163. com

Abstract; The compression of electron pulses in the temporal domain is a core technique to improve the
temporal resolution of ultrafast diagnosis instruments, such as streak cameras and ultrafast electron
diffraction systems. In this paper, a time focusing technique is adopted to potentially improve the
physical temporal resolutions of streak cameras and ultrafast electron diffraction systems. This meth-
od uses a time-dependent acceleration field to greatly compensate the temporal dispersion between pho-
tocathode and anode to accelerate the slow electrons and decelerate the fast electrons,relatively. As a
result, the temperal dispersion due to an initial energy spread can be compensated to a large extent at
the output of time focusing region. Tracing and simulating a large number of photoelectrons through
Monte-Carlo and finite difference methods shows that the electron pulse with a 300 fs can be com-

pressed to 50 fs, which lays a powerful foundation for developing the streak cameras and ultrafast e-
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lectron diffraction systems with better than 100 {s temporal resolution.

Key words: ultrafast diagnosis; time focusing; temporal resolution; Monte-Carlo method; finite

difference method
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Fig. 2 FWHM of the electron pulse with initial

pulse width of 300 fs at point A (without

ramp voltage)
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