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Experimentation of the X-ray elliptical crystal spectrograph
XIAO Shali', TANG Yuelin', XIONG Xiar cai', ZHONG Xiarrxin', GAO Jie', YANG Guo-hong”

(1. The Key Laboratory ¢ Optic-electronic Technology and System, Ministry of Education,
Chongqing University, Chongging 400044, China; 2. Research Center o Laser Fusion,
China Academy o Engineering Physics, Mianyang 621900, China)

Abstract: Based on the theory that is ray emitted from a focus (front) of an ellipse will converge on the oth
er focus (back) by the reflection on the elliptical surface, the Elliptical Crystal Spectrograph ( ECS) in the
X- ray region of 620~ 6 200 eV was designed. The principle of the system was analyzed, and the design and
manufacture were accomplished. KAP, LiF, PET and MiCa are used as dispersive elements covering Bragg
angle from 30° to 67.5°. The crystal sizes are 120 x 8 X 0. 2 mm with the curved analyzer substrate of ec
centricity €= 0.958 6, focal distance of 1 350 mm, and optical path length of 1 456 mm. T he analyzer of
the elliptical profiles was machined into a suitable substrate material using a Computer- Controlled milling
machine. The Elliptical Crystal Spectrograph was experimented on Shanghai “Shenzhou II” with laser err
ergy of 150 J, laser wavelength of 0. 35 Hm, and chamber vacuum level 3 x 13" * Pa. To achieve optical

alignment with a small point source, an aligned telescope was precisely fitted to the elliptical analyzer block.
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T he result shows that spectra of Au target can be measured in 0. 63~ 0. 709 nm with aresolution of 1/486
(AN N. It is found that the resolution of the spectrograph depends on the rocking curve and the thickness
of the crystal and the laser spot diameter. In addition, ECS is simpler and easier to use, with a higher col
lecting efficiency and a better resolution. It can effectively obtain abundant information of the laser- plasma
emission spectra in an inertial confinement fusion.

Key words: crystal spectrograph; laser plasma; X-ray spectrum; spectral analysis
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Fig. 1 The fundamental of the curved crystal analyzer
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Fig.2 The system design of the Curved Crystal Spectro
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Fig.3 The assembled Curved Crystal Spectrograph
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Fig.4 The image detected by X CCD
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Fig.5 The spectrum in the range of 0. 6~ 0.7 nm
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Tab.2 Spectral wavelength detected by
X CCD and resolution (Au target)

nm

(nm)
0.6353 1/ 309
0.645 4 1/278
0.6537 1/ 287
0.676 3 1/ 516
0. 6905 1/ 340
0.709 7 1/ 486
0. 63~ 0. 79
( AV ) 1/486
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