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Abstract In order to compensate the time dispersion between photocathode and anode in the streak tube, a time
focus and time collimation system for electron bunch is presented. The time focus system is used to compensate the
time dispersion in the process of accelerating. Then, the compensated electron pulse traverses the time collimation
system. The energies of the electrons are equal as they emerge from the time collimation system. Therefore, the
pulse width of the electron bunch is invariable in the latter transmission process. The system is simulated by using
the Monte Carlo method and the finite difference method. The electron pulse with width of 500 fs is generated at the
photo-cathode. The width of the electron pulse is shortened to 131 fs by using the time focus system. The time
compression ratio is 3.8:1. Then. the pulse width maintains 131 fs by using the time collimation system. The time
collimation ratio is 16.8% .
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Fig. 1 Schematic diagram of time focus and time collimation system for electron bunch
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Fig. 2 Schematic diagram of time focus system
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Fig. 3 Schematic diagram of time collimation system
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Fig. 4 Time distributions of two electron pulses at different Z coordinate values while system

is applied with focus pulse and without collimation pulse
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Fig.5 Time interval of two electron pulses versus Z coordinate while gradient of focus pulse ranges from 1 V/ps to 5 V/ps

100 -
0
k- L
0
% 8o
S
g L
o
60 |-
£
o
= 40f
g
5 L
2 90l
¥}
E T
B ol
1 L I L 1 ' | ' | ' | ' | ' 1

0 5 10 15 20 25 30 35 40 45
z/cm

Pl 6 3R A kb AR 0 T o i T L b o g I TR TRDBE S Z AR BRI G R
Fig. 6 Time interval of two electron pulses versus Z coordinate while system is applied
with focus pulse and collimation pulse
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Fig. 7 Width of electron pulse versus Z coordinate while system is applied with focus pulse and without collimation pulse
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Fig. 8 Width of electron pulse versus Z coordinate while system is applied with focus pulse and collimation pulse
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