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Manufacture and Application of Large Aperture Standard
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Abstract In order to realize testing of a large aperture convex sphere, large aperture standard transmission spheres
are designed and manufactured. The system focal length of 4400 mm, & 350 mm aperture are required. The design
and performance comparison, surface quality and radius of curvature testing, large aperture SiC convex sphere
surface testing are complished. The simulation result analysis of optical design software shows that the wavefront
performance of the system design is 0.0001x [peak to valley (PV), A=632.8 nm]. and it can offer a high-quality
spherical wave and the reference spherical surface quality is up to 0.088x (PV, A=632.8 nm). 0.006A [root mean
square (RMS), A=632.8 nm]. For a SiC convex sphere of 320 mm aperture and 4092 mm radius of curvature the
manufactured results of the surface quality are up to 0.102x (PV, A=632.8 nm), 0.011x (RMS, A=632.8 nm).
The results indicates that the large aperture standard transmission spheres are helpful for the testing large aperture
convex sphere surface with large radius of curvature, the highly precision testing is complished only by standard
sphere and non-null testing method based on digital mask, and the problems of large-aperture convex asphere or
freeform mirror testing are solved.
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Fig. 1 Layout design of standard

transmission spheres
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Table 1 Design parameters of standard

transmission spheres
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AT B2 5 5% T A D P ARt T — v R R O T
1.0 9.618X10-°
0.9 7.896X10°
0.8 6.174X 107
0.7 4.463X10°°
0.6 2.731X10°°
0.5 1.010 X105
0.4 -7.117X10-¢
0.3 -2.433X10-°
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Fig. 2 Design results of standard transmission spheres
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Fig. 3 Testing layout of large aperture convex mirror
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Fig. 4 Simulation results of large aperture convex mirrors testing
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Fig. 5 Process results of the surfaces of standard transmission spheres
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Fig. 6 Setup sketch for testing the convex sphere
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Fig. 8 Setup for testing the radius of convex sphere
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Table 2 Comparison of the fabrication data and design data of standard transmission spheres

Radius Thickness /mm
Design results Final Design results Final Glass Diameter /mm
and tolerance results and tolerance results
Surface 1 —856.482+1.5 —855. 33 66.040.1 65. 96 NBK7 350
Surface 2 —1022.217%2.0 —1022. 28 60.0+0.02 60.010 360
Surface 3 1239.1224+2.0 1239.41 66.0+0.1 66. 06 364
Surface 4 4471.512£4.0 4469. 57 NBKT 358
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Table 3 Analysis results of standard transmission spheres

Ttem Analysis results (RMS)
Thickness 0.001a
Radius (surfacel-4) 0.003A
Decenter (surfacel-4) 0.001A
Homogeneity 0. 0022
Surface irregularity (surfacel-3) 0. 003
Surface irregularity (surfaced) 0. 0061

Final results (Aw, A, RMS)

6
Al 2 Aw* =0.0077
1

PO Bk A ™ THT S S A 0 2

Fig. 9 Setup for testing the SiC convex sphere
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Fig. 10 Final results of the SiC convex sphere
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