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Characteristics and application of elliptical curved LiF crystal analyzer

XIAQO Sha-li, SHI Jun, LEI Xiao-ming, QIAN Jia-yu, XU Dong-qiang

(Key Laboratory of Optoelectronic Technology and System , the Ministry of
Education, Chongqing University, Chongqing 400044, China)

Abstract: Based on the principle of elliptical focusing, an X-ray elliptical curved crystal analyzer whose
measurement range,focal length,eccentricity and Bragg angel range are respectively 0. 6~6 keV,1350
mm,0. 9586 and 30°~60° was designed for investigating the laser producing plasmas. Aimed to the
characteristic study of a high density plasma,a experiment was carried out with laser length of 0. 35
pmspower of 1. 6X10" W/cm®,and the incident angel on the Ti plane of 45°. The result shows that
the sensitivity of elliptical curved LiF crystal has very good detection ability,its calculated wavelength
resolution is about 500~1 000 in the range of 0. 2~0. 35 nm. Experimental results also show that the
curved crystal analyzer can be used in spatial resolution measurement for aplanatic property,its sensi-
tivity is higher than a flat crystal. It suggests that curved LiF crystal analyzer is suitable for plasma
diagnostic.
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Fig. 1 Geometric graph of diffraction from elliptical

analyzer
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Fig. 2 Wavelength dispersion along detection circle
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Fig. 4 LiF spectrum of Ti laser-plasma

Tk 2R 0 i BE Ay AR AN 5 TR .

60 000
50 000
40 000
30000
20 000
10 000

Intensity/arb

00200400600 800 1000 1200 1400
Pixel/point
B 5 Lk B o A 7

Fig. 5 LiF spectral intensity
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Tab.1 Wavelength and spectral resolution
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