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Optical streak camera with gated photocathode

Li Jin, Yang Zhiwen, Hu Xin", Zhang Xing, Wang Feng
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to meet the demand for high signal-to-noise ratio and low-noise optical streak camera in
inertial confinement fusion (ICF) physical experiment diagnosis, a cathode-gated optical streak camera with six
electrodes streak image tube was developed. To suppress the camera noise, a method that loading DC high voltage
while superimposing gated high voltage pulse to the photocathode was used. In this way, the streak image tube of
the camera was in the normal working state only during the gated pulse loading time, and the electrons emitted by
the cathode could be normally focused and scanned. When the control pulse was not loaded, the voltage at the
second focusing electrode could be lower than the cathode voltage, so that the photoelectrons emitted by the
cathode would be reversely cut off. Therefore, the camera only measured the useful signals that arriving within
the gated pulse loading time, thereby effectively suppressing the background noise introduced by the optical
streak camera irradiated by ambient light, and improving the camera's signal-to-noise ratio. The verification
experiment shows that by loading the gated pulse voltage with amplitude of — 5.5 kV and pulse width of 203 ns
on the cathode, the camera noise can be greatly reduced, and the spatial resolution of the camera can be
maintained.
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Fig.1 Structure of the streak image tube with six electrodes
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Fig.2 Voltage distribution on the axis of the streak tube
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Fig.3 Electron trajectory of the streak tube
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Fig.4 Time sequence of the gated photocathode technology

PR BT ISR T 38, B e A Eatin—11 kv BR
HL He, HCAth F B 0 TE R A U, TR AR A 5 3
IR BB ) B P, 7R B |8 i —5.5 kv I AR TE 4%
ok i, BIRT el R AR D' RO BT A A6 9 v 1 TE 125 B 3
YOLFE, R R R K

YRR A BN AT 1 145 Bk i, A28
AT — Pl R, B 5 25 AR A 1 I
WP IE) 7o A0RARRAE AN RE DRI T I, 2ot L ) 20 155
5 B8 A A IR 1) 5 RETE 1D bk B 28 ), S By
A5 2R FEHLII S, AHPLA IR Ak T RS T JC
EXA G S ST . BNe E S B TE R R
v 5B F BEL R L B (] FL 25 C A IR K &

T=RC/n

Ao 39 0 22 e v 22 R Y 5 v T AR AT T
HLREL, {H 2 BORFR B B RRAR AR 5 19328 5 F 0T R A1
FFRR 1% o 10 R O o DR, St — 2D R AR T )3 1 R
7, e L PR B Rl LS Co T BRI AL TP 4R
HLA &, LA AR PR A5

C=Q0/U=¢g-S/4nkd

e C M a) o 2 AE s & S W R [) AR XA Fi 88 &
F )W R S Dy B E X T AR g S IR EE . A H
R B B S A R, X LA T B ) R
d (38 25 WA AR AR A (A s 18] 43 B3R, DA Okt o /0 A
IEXFHABUR FE . K S PR, ARG AE B
W R A R LA, K BN ARk > 1 s AR L. dR
J5i o R AR A R R i) B A e T T4, i ST AR A%
LA AT A HIRR, SR DB A B A AT 5 | g e 2k

Cathode Mesh Cathode Mesh

1|

Old structure New structure

K5 B4

Fig.5 Structure of the photocathode and mesh
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Fig.6 Experimental arrangement of the gated photocathode technology
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Fig.8 Tested images in (a)gated and (b)normal mode
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Fig.9 Static spatial resolution in gated mode
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