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Abstract: To achieve high dynamic range performance in X-ray streak cameras and precision diagnostics, the theory
of post-acceleration internal gain technology in streak cameras is investigated from photon density detection
threshold. The reduction of threshold limited by system sensitivity is beneficial for expanding the dynamic range.
The streak camera incorporating post-acceleration internal gain technology is designed and an ultra-fast laser
calibration system is established. Experiments show that the camera’s dynamic range reaches 2 578:1. Compared to
microchannel plate internal gain technology with the saturation effects, the technology significantly expands the
dynamic range performance. The nonlinear sources of signal intensity on the screen are identified by the different
transmittance of electrons with different directional angles, and the intensity error distribution in the imaging area

and its correction methods are provided. The dynamic range error is 7. 7% compared with the uncorrected one. The
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system structure of the post-acceleration internal enhancement technology is compact, which is conducive to

improving the dynamic range of the streak camera, and helps to realize the goal of quantitative measurement and

precision diagnosis of laser driven inertial confinement fusion in China.
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Fig. 1 Design of post-acceleration technology streak tube.
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Table 1  Post-acceleration technology streak tube voltage and structure parameters
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Fig. 2 (a) Overall appearance and (b) 33-line mesh micrograph of post-acceleration technique components.
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Fig.3 Schematic diagram of streak camera dynamic

experiment.
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Fig. 4 Streak camera dynamic range test results. The
maximum signal, minimum signal and background noise

intensity are 58 697, 404, and 383, respectively.
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Fig.5 Schematic diagram of the electron trajectory of post-

acceleration technology.

B3 M O S R R, ST
33LRMIAGTF 12K 0. 5105 HLFRF20 M 9 31 2 Asf (1)
AR/ R 0. 505, CCD A% X% 7 (A R0 46



546 RYINRK 4R PR T RR

F 415

TE DX I L A o R R B A iR 6, FL T e
W g 2 R g, TE 4T T T R AR
HL B 1 R AR SO LR ROt AR, AT
PIEARSOHPLA M R, 75 2 RS (5 5 i
PR B IE . SRR 2 AR IR 7, HHETF
B RAUR 22 R R BB LIS S50 B M8 E iR, X
AL AR B B ERK P S EA TR B IE S
AT, BRI TR 2 M 105, HE 4 Rk
fG9E L, /MG T E L, T X IE0R AR E R AL
KA (g 1, b IR E A BUHLE sh A55E

FIM2578:1, HEIEA(3). MR T®

JELMEIE, SIAERIRZERT. T %.

D = L= T _ 58697 X 1.0036 - 383 _
T 1. -1..  404x1.0042-383
2578 (3)

1.000
©0.998
1 0.996
£ 0.994
oo

=
0.992

0.990

-20 =20 *

BI6 S IE ™) AR i o
Fig. 6 Relative electron transmittance of post-acceleration

mesh.
20— T 1 | | T T
100
80

60

GRIEIRIE [ au.

40

20

20 10 10 20

0 -10 0 -10 O
¥/ mm x / mm

BT S FAm s 4 A i TR 2 A
Fig. 7 Intensity error distribution of dynamic range calibration

result.
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