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Rotation-angle-accuracy measurement of scanning mechanism in
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Abstract: A simple, practical, and effective method for measuring the rotation-angle-accuracy of the
wavelength scanning mechanism in a Variable Included Angle Plane Grating Monochromator
(VAPGM) was proposed in an ultra-high vacuum environment. The method was achieved by using a
special angle mirror and a high-precision photoelectric autocollimator. Firstly, the relationship be-
tween angle and wavelength was described on the basis of the principle of VAPGM wavelength scan-
ning. Then, the dependence of rotation-angle-accuracy on system resolution was analyzed. Finally,
the principle, devices and steps of the method were introducted in detail. By using this method, the ro-
tation-angle-accuracies of the Plane Mirror (PM) and the Plane Grating (PG) were measured, and the
results show that they are 0. 19”and 0. 22", respectively, which fulfills the technical requirements of
VAPGM. The resolution power of this monochromator was tested by an ionization chamber after

measuring the rotation-angle-accuracy, and the result is superior to 10000. The experimental result
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further verifies that the method is effective.

Key words: synchrotron radiation; Variable Included Angle Plane Grating Monochromator(VAPGM) ;

wavelength scanning mechanism; rotation-angle-accuracy; angle mirror
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Fig. 1  Schematic diagram of wavelength scanning

mechanism for VAPGM
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Fig. 2 Principle of angle measurement
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Fig. 3  Relationship between angle and linear dis-

placement
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Fig. 4 Angle mirror for measuring
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Tab.1 Measurement results of rotation-angle-accuracy of PM

B HAAE/ 0.1 pm)  MEEME/C) Feghfpe/ THRBELIE/ (O HefriEe/ (D
H 2 —242 898 —2.007 856 2.3X10°°
—242 898 —2.007 856 2.3X107°
—242 898 —2.007 833 —2.007 856 2.3X107° 0.15
—242 901 —2.007 881 4.8X10°°
—242 897 —2.007 848 1.5X107°
T 3 —484 302 —4.005 461 1.7X107°
—484 303 —4.005 469 2.5X10°°
—484 301 —4.005 444 —4.005 452 8.0X107° 0.12
—484 302 —4.005 461 1.7X107°
—484 300 —4.005 444 0
T 4 —724 863 —6.000 606 5.0X107°
—724 861 —6.000 590 3.4X10°
—724 859 —6.000 556 —6.000 573 1.7X107° 0.19
—724 863 —6.000 606 5.0X10°
—724 862 —6.000 598 4.2X10°°
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Tab. 2 Measurement results of rotation-angle-accuracy of PG
K ELARE/0.1 pm) AR EAME/C) HMEE/ THRZELE/ O s/ (D

M 2 —241 807 —1.993 968 4,0X107°
—241 811 —1.994 000 2.8X107°
—241 810 —1.993 972 —1.993 993 2.1X107° 0.13
—241 810 —1.993 993 2.1X10°°
—241 809 —1.993 984 1.2X107°
—483 738 —3.991 032 4.0X10°°¢

M 3 —483 738 —3.991 032 4,0X10°¢
—483 742 —3.991 028 —3.991 065 3.7X107° 0.13
—483 739 —3.991 040 1.2X10°°
—483 741 —3.991 057 2.9X107°
— 726 069 —5.995 930 4.1X107°

T 4 — 726 068 —5.995 922 3.3X107°
— 726 069 —5.995 889 —5.995 930 4.1X107° 0.22
— 726 073 —5.995 963 7.4X10°°
— 726 069 —5.995 930 4,1X107°
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