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Fig. 1 Schematic diagram of numerical method
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Fig. 2 Model spectra of resolving real spectra

(a) real spectrum; (b) lineshape function; (c) recorded spectrum; (d) deconvolution spectrum
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Fig. 3 Model spectra of fitting fine structure of spectra

(a) real spectra; (b) recorded spectra; (c) nonlinear least square fitting spectra
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Fig. 4 Source broadening of pinhole in PCS Fig. 5 X-ray spectrum of Mg laser plasma
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Fig. 6 Nonlinear least square fitting peaks of Mg spectra in Fig. 4;
(b) The background and arror m fitting Fig. 5(a)
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Fig. 7 (a) The free-bind recombination of Mg laser plasma and the fitting peak of 3p-1s ;

150

50 4

Intensity (arb. units)

—50

background (upper)

- —

L —_—— M..‘_"" "\Mv\,‘

0.68

0.70 0.72

wavelength {(nm)

" (b} The fitting background and error of recombination of Mg X1

 6(a) BRI & B L S0 B8 R B Pl &
&R, B 600 A BEIN YR
SiRE. ANEBBN, DTN EH
K5 H RS, X—RERAEXS.
7@)AFEE R R (B Z) il &
BRMEE, B 70 IERMUGIRE, BR
2R FH R RO S TR M B FRE.
P8 TRIME e Ml 7 MBIAEE, B
FRTERBH Mg MEER FARNETFERE,
H—AF A Mg B F oy It IR & 3R
Hs HZAFA M BTHE S REGLIY A

H, WHTMERATHENGR (HRET LR

e RERE, RERXE H Mg B FH LRI

300

Te(eV)

100

b
* P
D *
D%
>

4 ooaovusing e/l

o

" w0 200

distonce from torget r{um)

- -
300

40

Fig. 8 Electron temperature profile obtained by 1r/1s
of Mg X and the recombination edge of Mg X1
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A Numerical Method for Obtaining High-Resolved X-Ray Spectra
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Abstract A numerical method based on the techniques of inverse Fourier convolution
and nonlinear least squear algorithm, etc. is presented for obtaining high-resolved spectra
of radiation sources. This method can eliminate broa_dehings induced by radiation sources
and spectrographs, and can improve the spetral resolution of spetrographs. As an
example, the method is successfully applied to the analysis of laser plasma spectra of Mg
ions recorded by pinhole crystal spetrograph.
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