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Simulation analysis and measurement of rotation angle repeatability for
grating sine mechanism of SX-700 monochromator
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Abstract: To design a SX-700 monochromator for Shanghai Synchrotron Radiation Facility (SSRF)
and to enable its main design index, the rotation angle repeatability of scanning photon energy.to be
less than 0. 43", the error sources affecting the rotation angle repeatability of the grating sine mecha-
nism are investigated and then the grating sine mechanism is simulated numerically by using the finite
element software ANSYS. The errors for the rotation-angle-repeatability of the grating sine mecha-
nism are analyzed according to the results of the numerical simulation, which shows that the rotation-
angle-repeatability is 0. 28", Based on the analysis,a SX-700 monochromator is designed,and the angle

repeatability of the grating sine mechanism is measured with an autocollimator system designed by us.
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Measured results indicate that the rotation angle repeatability of the designed monochromator is 0. 15",

which meets the requirements of the grating sine mechanism for the rotation-angle-repeatability.
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Fig. 1 Schematic diagram of grating sine mechanism
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Fig. 5 Contour display of sin-bar axial deflection
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Tab. 2 Angle repeatability of grating sine mechanism

iE [m) B 1]

10 mm 0.097 0. 068
20 mm 0. 056 0.081
30 mm 0.084 0.073
40 mm 0.038 0.082
50 mm 0.068 0. 069
60 mm 0.096 0. 064
70 mm 0. 149 0.139
80 mm 0. 086 0.063
90 mm 0.098 0. 090
R/ (D 0. 149 0.139
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