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Fig. 1 The basic principle of soft X-ray slit
transmission grating spectrograph
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Fig.2 The geometry structure of the slit transmission grating
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Table 1 The basic parameters of the slit transmission grating
Grating Constant d=1/N, 1.4X 10 *mm
Wavelength scope A min ™~ A masx 0. 3~30nm
Incident Angle B, 0°
Dispersion Angle(to 1. 3nm) 4 =arcsin( A/d ) 3y
Grating aperture w 70um
Number of grating grooves N, 50
Resolution( X =1) R, = KN 50
Spectra width AA, =A/R, 0. 026nm
Distance between slit grating and source L 500mm
Distance between slit grating and film D 750mm
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Fig. 3

The laser plasma soft X-ray spectrum of
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Fig. 4 The corresponding spectrum pattern of Fig. 3

scanned by micro densimeter

P o il R 4 T B, B R R R TR ED
—B, XRAEHENFET X R EREES
B SRR T WA B R AKX LIR B LR
S PELA N 3nm, SEREREE, LRIENR

MR RTLUE S, %R H
6 A GRS, TR B OL 5 PR T B LB/
BHBE AR B T HRIXABEE, T—2HR
PR RGBT R F RGO R LR
YeRE T, SRS U O AT LR R

[1] Feng X, Liu M H,Lee S. A transmission grating spectrograph and its application in both laser plasma and plasma

focus[J]. Rev. Sci. Instrum. 1997,68(8);3068—3073.

[2] Z#% ,Pachtmann A,# EAF. X HEEHLMBN FREFE FABHRUHSARL 1. X0 E240) +8

¥ % ,1990,17(7):407—411.

(3] &t ¥ F26)M] ¥ Rk Lk isit,1980,192-197. N
[4] ®EM,25F 2 EF. AFR2(LM[M] bk, % HHik,1978,530.

(5] 250, FXHEEANEIHROARXAICFYHARDT] ALY HExA,1999,7(1),:1-9.
[6] i, ¥. & Bragg £imessx[J]. £ % #H¥xH,1999,7(1):31—38

(7] 25N . AEHERBUNTE S ERGAHMNR] ¥ HEH,1999,7(4):22—-27.



34 PR, % 5 X TR B AR AR U BT R 257

Soft X-ray slit transmission grating spectrograph

CHEN Zhi-Wei, WANG Zhan-Shan, NIU Hui-Hui

(The State Key Laboratory of Applied Optics, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130021, China)

Abstract ; The principle of soft x-ray slit transmission grating spectrograph is introduced in this paper
and the resolution calculation formula can be obtained. Simultaneously, the geometry structure and
corresponding parameters are given. On the condition of vacuum, some experiments on target
shooting for different materials are carried out. The soft x-ray spectrograms of different materials are
gained and from these spectrograms, we can conclude the spectroscopy and do some plasma
diagnoses. Some good spectrograms are chosen from the result and are scanned by microdensimeter.
From it, the relationship between the light intensity and the distance can be gained. It can be used in

demarcation experiment and some quantitative analysis on elements,
Key words :soft x-ray; slit grating; spectrum resolution .
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