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High-precision metrology for optical components
with large-apertures and large radii of curvature
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Abstract: For lack of proper metrologic instruments to measure optical components with large-aper-
tures and large radii of curvature, this paper investigates the feasibility to measure large radius of cur-
vature (positive, negative) by using a Long Trace Profiler(LLTP). The experiments are carried out to
verify its advantages. The algorithmic precision of radius of curvature tested with the LTP is calculat-
ed,then the radius of curvature of full-aperture is figured out by a rotational measurement in a proper
mechanical stage. Finally, obtained tested results are compared with those of a spherometer and a
knife-edge tester. For the spherical surface with R=37.108 m and R=41. 065 m, the repeatability of
the LTP is in 0. 05% , which means the relative discrepancy between the LTP and the spherometer or
the knife-edge tester is under 0. 05%. These results indicate that LTP is capable of measuring compo-
nents with large radii of curvature in high-precision.
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Fig. 2 Scanning trail and measuring facility
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Tab.1 R results at different positions

(8 ) R/m
37.108 m 41.065 m
0 37. 110 41.058
—30 37.067 41.029
—60 37.095 41. 060
—90 37.109 41,064
—120 37.108 41. 060
—150 37.104 41.045
—180 37.108 41,052
—210 37.085 41.051
—240 37.098 41.063
—270 37. 100 41.076
—300 37.103 41.048
—330 37. 094 41.047
T {E 37.098 41.054
T U Al 22 0.012 0.012
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Tab. 2 R results at different tilts
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Tab.3 Comparison of measuring results

— 37.108 m 41. 065 m
Wt = B/ em . .
B 410 R/m %1 R/m
0 37.095 41.060
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= /
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41.18

R/m g WA/ m 5 LTP AAX 2218

37.108 ARSE S 37.108 0.03%
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and repeatability results
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EHME/ m AWEE BE/m AHEE
37.108 37.098  0.032%  37.095  0.038%
41. 065 41.054  0.029%  41.115  0.022%

41.16

4|_|; I
4112 =

41.10

41.08 /

41.06
41.04

Rim

0 1 2 3 4 5
Tilt height/em

(b)R=41. 065 m I} [ fa #2k
(b) Trendline of R=41. 065 m

&3 R B A} i A Ak e 4 &
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