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Fig. 2 Diffraction diagram of a PTG. Its spectral and spatial resolutions are shown here
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Fig. 3 PTQE (¢6=0.2 pum, w=50 um) Zn)
efficiencies for 1keV ray vary versus Fig. 4 Efficiencies of PTG (a/d=0.4, w=>50 um)
a/d. The numbers represent the for 1keV ray vary versus z the thickness. The
diffraction orders numbers represent the diffraction orders
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Fig. 5 A PTG (¢=0.2um, a/d=0.4, w=50um)
efficiencies vary versus incident ray energies. [1.
Oth; @ 1st; O. 2end. The dashed and solid lines
show another 0.8um thick PTG’s zeroth and first

order efficiencies versus incident ray energies.
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Table 1 Experimental data and calulated structure parameters
of the p50um pinhole transmission grating

film respone I/ 1 @/ /5@ I®/I® a/d 2( m)
logarithmic 1.937 0.051 0.445 0.842 0.406 0.207
linear 1.440 0.128 0.475 0.853 0.407 0.193
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Fig. 6 A PTG (w=50pm) gold spectra. (a) spectral (b) spatial
densital tracing. Laser energy is 7.0 J, 8=15°

1. KBHEEHELERT, BuRK X G Prel o i, TETREE o EHH
s, ARSI BRTELR, RAETRFEOLRER A AR X AN R HHREER,

2. WEREHKRE, MEKEHFRGTEES BB ERY, MKEKEFLEE
KR—,

8. M X HARRHEWOLAERMIRTT N, HE BN A R R ERIEW AL
B RO RIS, TERA TR TRE,

B 6 B AR R T B X SRR, IERGNIRE, FREHENA RS
W2 RAHMER, XA T RSN SR M,

VAT T

RNV T #HFLESHCHI RS, 33 T HA AR, MHENERLRRE, 4%
S YRGS F AT (EAR =, 2R S X 2L HH XM TS A St IR P R IF B
Mo



6 1 STLEE S S AT S R BT B : 555

[11
{2]
[s]
C[4]
[5]
[6]
[7]
£8]
[9]
[10]
117
[12]
[13]

[14]
[15]
f16]

g % x #

J. H. Dijkstra, L. J. Lantwaard; Opt. Commun., 1975, 15, No. 2 (Oct), 300.
H. Brauninger ef al.; 4ppl. Opt., 1979, 18, No. 20 (Oect), 3502,
E. T. Arakawa, P. J. Caldwell; Nucl. Instum. &. Meth., 1980, 172, No. 1-2 (May), 293,
A, M. Hawryluk ef al.; J. Vac. Sci. Tech., 1981, 19, No. 4 (Nov/Dec), 897.
R. M. Bionta; Appl. Phys. Lett., 1987, 51, No. 10 (Sep), 725.

K. Eidmann et al.; Laser & Part. Beams, 1986, 4, Pt. 3-4 (Aug-Nov), 521,

T. Mochizuki ef al.; Phys. Rev. 4, 1986, 83, No. 1 (Jan), 525.

G. D. Tsakiris ef al.; Europhys. Lett., 1986, 2, No. 3 (Aug), 213,

N. M. Ceglio et al.; Appl. Opt., 1983, 22, No. 2 (Jan), 318.

D. L. Matthews et al.; Phys. Rey. Lett,, 1985, 54, No. 2 {Jan), 110.

N. M. Ceglio et al.; SPIE., 1936, 688, 26.

H. J. Hagemann.; J. Opt. Soc. 4dm., 1975, 85, No. 6 (Jun), 742.

R. Tatehyn, I. Lindu; «Low Erergy X-ray Diagrostics», (Ameracan Institue of Physicsa, New York,
1981}, 323.

N. M. Ceglio et al.; Appl. Opt., 1982, 21, No. 21 (Nov), 3953.

H. W. Behnooper ef al.; 4dppl. Opt., 1977, 16, No. 4 (Apr), 108:.

H. Brauninger et al.; Appl. Opt., 1979, 18, No. 3 (Feb), 368.

Theoretical simulations of diffraction efficiencies of a

pinhole transmission grating spectrometer

Lt YaouiN, Bat WeNAN, CHEN SHISHENG AND XU ZHIZAN
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica)

(Received 3 September 1988; revised 7 November 1088)

Abstract

Properties of our newly developed pinhole transmission grating spectrometer are

discussed. Simulatins and some detailed analysis of diffraction eofficiencies of the
grating have been carried out. Data of a corresponding experiment have been used to
calculate some important structrue parameters of the trasmission grating,
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