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Abstract
monochromator used in soft X-ray spectro-microscopy beamline at Shanghai Synchrotron Radiation Facility, a new
method was proposed based on the phase plate diffraction collimation. This system was designed combining laser diode
fiber with phase plate diffraction collimation technique. A 2-dimension CCD was adopted to collect the images, which
was used to measure the displacement of the light spot, thus the angle repeatability of the plane mirror and the

In order to measure the mechanical angle repeatability of the variable-included-angle plane-grating-

grating could be determined. The results show that this method could be used to measure the monochromator’s angle
repeatability in a higher precision estimated to be =+ 0.1”, which is better than that measured by the commercial
ELCOMAT 3000 auto collimator used in the same condition.
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Fig. 1 Schematic diagram of phase plate

diffraction collimation
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Fig. 2 Diffraction pattern of an one-dimension

asymmetrical phase plate
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collimation within 600 seconds
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Fig. 6 Schematic diagram of Measurement

compared with Auto Collimator
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Table 1 Contrasts between the measurement results of two methods

Angle repeatability (measurement

Measurement position

results of autocollimator)

Angle repeatability (measurement results

of phase plate diffraction collimation mothod)

forward

forward

reverse reverse
The first point 0.040192 0.039350 0.026841 0.061277
The second point 0.072176 0.038968 0.027292 0. 062809
The third point 0. 084780 0.052793 0.071538 0. 031047
The fourth point 0.113381 0. 043005 0.162696 0.026263
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Fig. 9 Schematic diagram of measurement of PM and

PG's angle repeatability
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Table 2 Contrasts between the measurement results of two methods

Angle repeatability (measurement

Measurement position

results of autocollimator)

Angle repeatability (measurement results

of phase plate diffraction collimation mothod)

forward

forward

reverse reverse

PM: 4.0° 0.48893 1. 099235 0.169892 0.319331
PM.: 4.5° 0.690267 0. 758297 0.256135 0.097576
PM. 5.0° 0.420634 0.667216 0.07863 0.101022
PM: 5.5° 0. 435869 0.356523 0.272848 0.272861
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