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Table 1 Parameters of grazing incidence grating spectrograph

with toroidal mirror relay opticst!®14]

system No. A B
objective distances P, (mm) 740 550
mirror-meridionalimage distance Py (mm) 103.86 | 110. 36
mirror-sagittalimage distance Py (mm) 444 550
angle of incidence ¢ (°) 86. 85 86. 82
curvature radius in meridional plane of the mirror R(mm) 3315 3315
curvature radius in sagittal plane of the mirror p (mm) 30.5 30.5
Iengt.ﬁ of the toroidal mirror wy; (mm) 85 55
width of the toroidal mirror w; (mm) 30 30
width of the spectrograph slit h (mm) 0. 02 0.02
perpendicular collection angle (mrad) 4.0 5.55
horizontal collection angle (mrad) 4.1 6.7
strreo-collection angle C, (X 10~*Sr. ) (b=150 um) 0.186 0. 37"
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Fig. 1 Calculated spatial profile in image plane of the spectrograph for system A and B with a=0 and b=

150 pm line shaped sources; (a) system A, source length 40 mm; (b) system B, souce length 10 mm
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Fig. 2 Calculated intensity response on spectral film for a central 50 um part of an a=0. 5 mm rec.angular

source as functions of the defocusing distance for system A and B
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Fig. 3 Calculated intensity response on spectral film from a 50 pm range of a triangular source as function
of the defocusing distance (slit height of 30 um) (a) spatial profile of the triangular source; (b)

simulation result for position 2 in Fig. 3 (a)
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Fig. 4 Calculated integrated-intensity responses on spectral film for line shaped sources as functions of source
length (system A). The midpoints of the line shaped sources are positioned in the focus plane of the
spectrograph, and this arrangment is generally used in x-ray laser experiments. (a) the imaged wavelength is
just the measured wavelength; (b) the imaging plane displaces 10 mm caused by the difference between the

imaged wavelength and the measuted one
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Simulation and analysis of characteristics of grazing incidence

grating spectrograph with pre-toroidal mirrors

LI Yaolin LU Peixiang LI Ruxin FAN Pinzhong
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(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)
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Abstract

This paper pointed some errors in physical concepts and formula deduction in the
reference [ 1 ]. Correcting those errors and considering the real experimental geometry
and the scales of laser plasma sources, we have performed a systematic simulation for the
characteristics of the grazing incidence grating spectrograph with toroidal mirror X-ray
relay optics which has been used in X-ray laser experiments for gain measurements. It is
shown that the rionlinear effects of the spectfograph in optical energy transportation
caused by defocusing is negligible, and so is the related defect in spatial resolution of the
spectrograph. |
Key words X-ray laser, X-ray spectroscopy, X-ray optics, grazing incidence

grating spectrograph, toroidal mirror.





