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Performance of a Convenient Profiler for
Measurement of Mirror Surface Figure

Hidenao SUGAWARA*, Mihiro YANAGIHARA **,
Seiji ASAOKA™** and Hideki MAEZAWA ***

*Faculty of Education, Gunma University
**Research Institute for Scientific Measurements, Tohoku University
**Photon Factory, National Laboratory for High Energy Physics

In order to estimate mirror surface figures over rather wide area, we have developed a
convenient profiler. It is usable even if a mirror is under exposure to synchrotron radia-
tion. It consists of a small-sized laser source and a position sensitive detector which are
mounted on X and Y platforms driven by stepping motors. After the laser light is inci-
dent on a mirror surface, the reflected laser light is detected with the position sensitive de-
tector. When a set of the laser source and the detector is scanned parallel to the mirror
surface, we can know variation in position on the detector surface where the laser light
reflected from the mirror surface falls. Since this position variation arises from variation
in the angle of reflection of the laser light on the mirror surface, it is reduced to a slope
curve for the mirror surface parallel to an axis along which the laser light is scanned.
Therefore, we can derive the surface profile by integrating the slope curve along the scan-
ning axis. The Application of the profiler to mirrors under exposure to high power syn-
chrotron radiation is described.
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Figure 1. Design of the profilometer. (a), top view; (b),
front view. L, laser source; D, position-sensitive detector;
X and Y, platforms for horizontal and vertical scan,
respectively.
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Figure 2. Geometry between the profiler and a mirror
whose surface figure is measured.
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Figure 3. Analog recorder traces of the time-dependent
slope change of the SiC mirror under the irradiation of
the synchrotron radiation beam at BL 28 of KEK~PF.
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Figure 4. Vertical surface slope of the SiC toroidal mir-
ror at BL 28 of KEK-PF.
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Figure 5. Arrangement of a CVD-SiC mirror for irradi-
ation test with high power synchrotron radiation.
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Figure 6. Analog recorder traces of the time-dependent
slope change (upper) and temperature change (lower) of
the SiC test mirror under the irradiation of the synchro-
tron radiation beam.
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Figure 7. Vertical surface slopes of the SiC mirror. a,
before irradiated with the synchrotron beam; b, under
continuous irradiation for 9 minutes; ¢, after irradiated
for 11 minutes and then cooled for 12 minutes.
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Figure 8. Vertical surface figures of the SiC mirror. a,

before irradiated with the synchrotron beam; b, under
continuous irradiation for 9 minutes; ¢, after irradiated
for 11 minutes and then cooled for 12 minutes.
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Figure 9. Horizontal surface figures of the SiC mirror.

a, before irradiated with the synchrotron beam; b, under

. continuous irradiation for 12 minutes; c, after irradiated

for 14 minutes and then cooled for 15 minutes.
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