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Elliptical Crystal Spectrometer Designed for Laser-Produced Plasma X-Ray
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Abstract A new space and time resolved focusing elliptical curved crystal spectrometer has been developed and
applied to diagnose X-ray of laser-produced plasma in 0. 2~2 nm region. Twin channels collocated symmetrically are
utilized for simultaneous measurement of space and time resolved spectra. The design parameters of the spectrometer
are presented, a novel aligning method is adopted, and the error due to off-axis of source is analyzed. The
spectrometer has been calibrated for experiment on Shengguang-Il target chamber in Shanghai. Photographs of
spectra have been recorded by using X-ray CCD camera. It is demonstrated experimentally that the measured
wavelength is accorded with the theoretical value.
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Fig.1 Spectral detection system of elliptical curved

crystal spectrometer
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Table 1 Wavelength range for four elliptical curved

crystal analyzers (6=30~67.5°)

Crystal  Molecular Spacing of the Wavelength
formula diffracting planes /nm /nm

LiF LiF 2d(200) = 0,403 0.20~0, 37

PET C(CH,OH), 2d(002) = 0.874 0.44~0, 81

MiCa H:KAL (SiO,); 2d4(002) = 1.984 0.99~1.83

KAP KHGC:H,O, 2d(1010) = 2.663 1.33~2.46
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Fig. 2 The schematic of elliptical curved

crystal parameters
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Fig. 3 Construction sketch of the elliptical cruved
crystal substrate
1. the surface affixing crystal; 2: locating pin;

3: fixing hole; 4: the back focus of ellipse
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Fig.4 The schematic of source off axis
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Fig.5 Error caused by off-axis of source
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Fig. 6 Spectrum photograph recorded by soft X-ray CCD
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Fig. 7 Emission spectra from Au-target plasma

(a) the overall spectrum;

(b) the spectrum in the range of 0. 6~0.7 nm
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