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Abstract: A 635 nm and 10.5 pm dual-band coherent optical infrared transmission interferometer was
designed. This integrated system employs a visible semiconductor laser at 635 nm and an infrared
semiconductor laser at 10. 5 pm as the interference light source. Through tests with this integrated
system, a common optical path between the interference of the visible light band and the infrared light
band could be determined. The common mode of the mechanical phase shift system and the visible
light co-alignment were used in the dual-band optical path, and the phase shifter long-stroke error was
calibrated at 10.5 pm based on the segment stagnation point of the 635 nm testing light. The accuracy
of the developed dual-wavelength infrared interferometer system was measured, where the values of
PV, RMS, and RMS repeatability were better than 0. 051, 0. 01A, and 0. 001X, respectively. The
interferometer was used to test an aspherical mirror with off-axis amount of 800 nm and dimensions of
400 mm X 400 mm, where the maximum deviation of the measured edge value is 21. 9 pm.

Furthermore, the interferometer enables high-accurate surface measurements during the entire
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grinding process of large-aperture off-axis aspheric components.

Key words: optical testing; interferometry; double diode laser wavelength; infrared interferometer;

off-axis aspheric surface
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Fig. 1 Optics system of dual-wavelength IR interferometer
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Fig. 2 Design schematic of dual-wavelength common

path collimating lens

TE 635 nm TAEB KT, XF 0 #E B 9 85 00 3
BEWME 3 Fixa. NE SR A FE S, o g e
PV} 0.041 70, RMS {H K 0. 012; 7E X W il
KA OPD Bl &b, &£ MG MR 2EHAN
0. 05X, TH BR R 48 it 5 62 1Y BR 22 R0

FE 10,5 pm TAEPKT , %0 1 B9 555 ) D%
B2 E 4 iR, WK E o i n
PV {H} 0. 001 8A,RMS {H 4 0. 000 5x; 7E X} Jf
1) OPD EME b, £ W37 1 I AR 22 (H 202 0. 012,
THBR R G0 B | i 3K 25 3400 .

DPTICAL PATH DIFFERENCE

FRT DEC 2 2017
MAXIMUM SCALE! % ©.@50 WAVES,
@.638

S.EFRI:E IHGE UNDJ@EJEZ ZM><
FONET ! IRA

& 3SMM O+, ZMX
SURFRCE! IMAGE CONFICURATION 1 OF 1

Kl 3 635 nm P T fE BB AR 2

Fig. 3 Wave aberration of collimated objective at 635 nm
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Fig.4 Wave aberration of collimated objective at 10. 5 pm
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Fig. 7 Wave aberration of standard spherical len at 10. 5 pm
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Fig. 8 Results of tolerance analysis on optical system
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