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Abstract Reaction bonded silicon carbide (RB- SiC) is a kind of mirror substrate material with good
performance, however, it’'s difficult to obtain fine surface without special treatment for the intrinsic defects. X—
ray diffraction (XRD) is used to measure the crystal structure of the RB—SiC substrate, polycrystalline silicon
carbide and polycrystalline silicon are the main composition. The residual pin holes and steps on the surface
observed by scanning electron microscope (SEM) and atomic force microscope (AFM) cause the scattering and
decrease the optical performance directly. A silicon surface modification coating is deposited on the RB- SiC
surface by the plasma ion assisted deposition (PIAD), and the defects are eliminated, a fine optical surface is
achieved after polishing the silicon surface modification coating. Total integrated scattering of bare RB-SiC and
the surface after surface modification is measured by a self- made scatterometer, the results are 9.37% and
1.84%, respectively, the value after modification is only 1/56 compared to that of the bare RB-SiC. Great optical
performance improvement of the RB-SiC mirror is achieved, and it's almost close to the performance of the fine
polished K9 glass.
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Fig.1 XRD test result of the RB—SiC sample
MNTEL 1 AT LUF 520 58 45 Bk A ik 3 R 78 20°~70°07 38 A1 38 R N 625 1 22 45 20 il s T sk Ao ik AR O A0 53
W, 3 120 AT S WA ok L R Rk B L R AR v R R ) A BT
1 XRD (W40 45 3%
Table 1 Detailed XRD results

Material 260 /(°) Peak list
h i ;
34.1590 1 0 n
35.6792 1 0 5
38.0578 1 0 5
41.5738 1 0 A
45.1767 1 0 .
SiC 54.7295 1 0 .
60.1164 1 ) 0
65.6614 1 0 o
28.4134 1 ! n
Si 47.5186 2 9 0
56.0244 3 ) .
69.5843 4 0 o
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Fig.2 2000x amplifier of the bare RB-SiC tested by SEM Fig.3 5000x amplifier of the bare RB-SiC tested by SEM
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Fig.5 Flow of RB-SiC surface modification
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Fig.6 Schematic diagram of fabrication of the silicon surface modification coating
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Fig.7 Schematic diagram of the TIS
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Table 2 Test and calculation results of the scatterometer and the spectrometer

RB-SiC (after

Sample RB-SiC (bare) K9 glass
surface modification)
Total radiation V, /mV 600 600 600
Scatter radiation V,/mV 49.93 10.29 7.73
Specular radiation V,/mV 479.12 527.93 531.47
Background radiation V,/mV 0.4 0.4 0.4
Specular reflectance R /% 79.84 87.98 88.57
Hemispherical reflectance R, /% 88.17 89.69 89.86
S /% 9.37 1.84 1.36
Specular reflectance by Lambda900 R. /% 78.71 89.06 89.63
Difference between R and R./% 1.13 1.08 1.06
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