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Improvement of signal noise ratio of TMC optical system
by SiC surface modification technology
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Abstract. A SiC surface modification technique was applied to a TMC (Three Mirror Coaxis) reflective
optical system to eliminate the intrinsic defects of SiC mirrors and to improve the Signal Noise Ratio
(SNR) of the reflective optical system. Firstly, a Si layer as a modified coating was deposited on the
SiC mirror surface. Then, a fine polish process was employed in the modified layer and the high reflec-
tive coatings composed of a silver film and enhancing films were deposited on the mirror surface. Fi-
nally, the effect of surface modification on the TMC reflective optical system was obtained. The meas-
urement by a Wyko profilometer indicates that the roughness R, of the SiC mirror is reduced from

10.42 nm to 0. 95 nm and the reflectivities of the primary mirror, secondary mirror, tertiary mirror
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and fold mirror are all higher than 98% between 0. 5~0. 8 pm. Calculation results indicate that the

SNR has improved more than 5% after surface modification, which proves that surface modification

technique is an effective way to improve the SNR of a TMC reflective optical system.
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(a) 2D optical path of TMC optical system
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(b) 3D optical path of TMC optical system
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Optical paths of TMC optical system
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0.55, @ T ER M 0. 45, HILix TMC R4
FEE BT AT B i 2K L i H B A R
AGLL . AT BB R MR 2 #E T SIC, 1
BAy R Ar Wy B R A9 [R) i i 5 42 A FOR A] LU
AR RO RS A

Defocusing 0.000 00

1.0
0.0~ !

08 N
0.7
0.6
05
0.4
03
02
0.1

Modulation

80 160 240 320 400 48.0 56.0
Spatial frequency/(cycles/mm)

K 2 TMCYs3# RS0 MTF
Fig.2 MTF of TMC optical system
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Fig. 3  Schematic diagram of incident light on RB-
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Fig.4 Flow chart of surface modification of SiC mirror
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Fig. 5 Surface profiles of RB-SiC after polishing
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Tab. 2 Roughness results of polished RB-SiC

before and after surface modification
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Fig. 6 Test results of polished RB-SiC mirrors be-

fore and after surface modification coated

with Ag and enhanced films
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