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Photocathode detection system of X-ray streak camera
for laser fusion
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Abstract: Photocathode detection system of X-ray streak camera was developed for the rapid calibration
and detection of the cathode in laser inertia confinement fusion. Through the design of the trinity streak
tube, the optimization of electronic optical system of the streak tube, the preparation of vacuum chamber
and control system, the system was installed, integrated and tested, and the photocathode detection system
was developed. A static test platform for the cathode system was set up and static characteristics were
calibrated. The test results show that the excursion ratio of the three slits is 2.8% in the direction of the
slit, 6.6% in the direction perpendicular to the slit, and the average magnification is 1.29 with the error
in the range of 0.8%), edge spatial resolution better than 10 Ip/mm. The newly developed system of X-
ray streak camera photocathode detection can be used for the diagnostic study of laser fusion.
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Fig.1 Design of streak tube electrodes
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Tab.1 Streak tube voltage and structure parameters

Length
Electrode and voltage/kV eng Magnification
/mm
PIC M F1 Al F2 A2 P/S Zz Mr
0 7 4 7 134 8 8 285 1.30
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Fig.2 Newly developed trinity streak tube
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Fig.3 Static test diagram of photocathode detection system
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Fig.4 Static test of photocathode detection system
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Fig.5 Static test of photocathode detection system
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Tab.2 Image excursion ratio test data

Max Excursion

Position T1 T2 T3 . .
excursion ratio

Slit direction/

. 125 667 1123 86 6.6%
pixel

Vertical slit

- - 619 656 621 37 2.8%
direction/pixel

T1 EMG 1] 3mm B %X, IS AR R
480 688 pixel , £ Jif Jy 128 pixel , Yt HE £ % 1.5:1, W
FBUGTHRAE RN

M= (688-480)x1.5x20 um =128 )
3mm

FROUEBAE TLHORRERJy 1.28, RIMETTEE AT LA
M T2 T3 ARCRAE A 1.29.1.29, RGO
MBI ke 3 F7R . 3 D ARBUE MBS UG ORI 3
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Tab.3 System magnification test data

Parameter T1 T2 T3

Slit direction/pixel 480 517 484
Vertical slit direction/pixel 688 646 612
Length/pixel 128 129 128
Magnification 1.28 1.29 1.29
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Fig.6 Static spatial resolution test image
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Tab.4 Image contrast of static spatial resolution

Parameter Tl T2 T3
Max  intensity 10547.3 9849.8 72725
Min intensity 8619.5 6238.9 6 648.5
Back intensity 1921.6
Contrast ratio 0.13 0.29 0.06
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