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Evaluation of performance of surface modification for silicon
carbide mirror by self-made TIS scatterometer
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Abstract: A Total Integrated Scatterometer (TIS) was manufactured based on the TIS theory for eval-
uation of the surface modification of SiC mirror. The normative testing methods were established and
then the TIS was used to evaluate the performance of the surface modification of SiC mirror. Evalua-
ted results show that the scattering coefficients of RB-SiC and S-SiC are reduced to 2. 86% and
1.53% , which are close to that of zerodur (1.38%). The scatterometer has advantages of convenience
and rapid operation and no touch to the sample surface in the testing process. Analysis of the testing
data shows that it is reasonable and effective to evaluate the performance of the surface modification by
scattering characteristics. By comparing the testing results to those of Lambda 900 spectrometer, the
difference is only about 1.1 %, which means the testing results of TIS are exact and reliable.
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Fig. 1 Schematic diagram of TIS scatterometer
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Fig. 2 Tested result after surface modification
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Tab.1 Measurement and calculation results by TIS
" o IV st BRSO BRES BRAE RRRRAE [ ETEE
V.(mV) Vy(mV) V. (mV) Vi, (mV) o (V) o (Y 7 (%) TIS
GeTE & ] 604 8.75 590. 6 0.5 97.78 99. 23 1. 38
RB-SiCCR g ) 604 64.1 532.9 0.5 88.22 98. 84 10. 66
RB-SiC(# ) 604 17.6 581.8 0.5 96. 32 99. 24 2. 86
S-SiICCR M) 604 22.6 575.4 0.5 95. 26 99.01 3.70
S-SiCCH ) 604 9. 64 589.4 0.5 97.58 99. 18 1.53
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Tab. 2 Comparison of reflectivity measurement

results by two instruments(A=635 nm)
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RB-SIC( 1) 97.45 96. 32 113
S-SICCR B 96. 48 95. 26 1.22
S-SiC ) 98.72 97.58 1. 14
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