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Abstract The advantages of the optical fiber array point source generator relative to the lens array point source
generator are analyzed. An optical path difference detection method based on Mach-Zehnder all-fiber interferometer
and excess fraction method is proposed, which can measure the optical path difference of all beams relative to the
beam emitted from central fiber. Meanwhile, the measurement influence of optical path difference on surface
deviation calculation can be eliminated with introducing it into the mathematical model of tilted-wave-interferometry
system. The results show that the measurement uncertainty of this detection system is 0.071; (1; =632.8 nm). A
parabolic mirror is measured with fiber array based tilted-wave-interferometry system and ZYGO interferometer,
and the surface deviations obtained by the two interferometers are consistent.
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Table 1 Fiber measurement data at (—1,1) in fiber array

Wavelength /nm Refractive index u, /mV u, /mV us /mV Ay /m Range of m
A1 =450.0 n, =1.476 31.6 33.7 20.3 0.200 m, €[3870.3,4001.5]
A, =532.0 n,=1.471 207.4 275.0 152.0 0.090 m, €[3262.7,3373.3]
A;=632.8 n;=1.467 1700.0 2120.0 1360.0 0.085 ms

MR )L B EF Y m, =3905,m, = 3266
Ifym s B3R Av iR 2 US| /NME . m, = 2717, H
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Table 2 Optical path difference of each beam in point source generator with fiber array relative to reference beam

8
Y /mm
X=—1.0 mm X=—0.5 mm X =0 mm X=0.5 mm X=1.0 mm

1.0 2515.682; —2889.66A; —1920.331; 1255.2715 660.93A;

0.5 —2281.08A; 1171.922; —898.394; 2623.69A; 2089.071;

0 1781.752 2967.72X5 0 —2495.6715 1469.12A5
—0.5 —2125.04A; 1498.452 4 —2786.421, —2391.1424 468.264
—1.0 984.68A; 2319.051; —2610.70A; 2416.76A, —1136.46A;
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