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Structure Design and Accuracy Testing of Monochromator in
a Soft X-Ray Spectromicroscopic Beamline

Gong Xuepeng Lu Qipeng Peng Zhongqi
(State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun , Jilin 130033, China)

Abstract In order to satisfy the technical requirement of soft X-ray microscopy beamline in Shanghai Synchrotron
Radiation Facility (SSRF)., whose key assembly monochromator is designed. Wavelength scanning movement
principle of monochromator is described. Design scheme of wavelength scanning mechanism is discussed, and factors
affecting the angular repeatability of plane mirror and plane grating are analyzed in detail; switching mechanism of
plane grating is described, and horizontal deviation, vertical deviation, roll angle precision, yaw angle precision and
pitch angle precision are analyzed in detail; six-bar parallel mechanism is used for adjusting the UHV-chamber. and
adjusting range and resolution of the bar are analyzed. The entire structure of monochromator is presented, and its
precision testing is performed. Results show that the angular repeatability of plane mirror and plane grating are
0.166" and 0.149", and roll, yaw and pitch angular repeatability of plane grating switching mechanism are 0. 08",
0.12" and 0.05", indicating that structure design and precision of monochromator satisfy the technical demand.
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repeatability
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Fig. 1 Principle of wavelength scanning for VAPGM
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Table 1 Angular repeatability of plane mirror and

plane grating

Plane mirror /(") Plane grating /(")

Travel / Positive Reverse Positive Reverse
mm direction  direction  direction  direction
10 0.013 0.031 0.097 0.068
20 0.041 0. 056 0. 056 0. 081
30 0.079 0.106 0.084 0.073
40 0.100 0.077 0.038 0.082
50 0.147 0.131 0. 068 0. 069
60 0. 048 0.030 0.096 0. 064
70 0.166 0.119 0. 149 0.139
80 0.162 0.153 0. 086 0.063
90 0.106 0.120 0.098 0.090

Max error 0. 166 0.153 0.149 0.139
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Table 2 Repeatability of switching machine

Movement angle Roll /(") Yaw /(") Pitch /(")
Technical requirements <10 <10 <0.4
. . o Positionl 0.07 0.12
Optical axis parallel to beam direction .
Position2 0.08 0.11
Positionl 0.07 0.05
Optical axis vertical to beam direction -
Position2 0.07 0. 04
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