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Extended Light Source of Multimode Fibers for Suppressing Coherent
Noise in Phase-Shift Interferometer
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Zheng Donghui
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Abstract The defects, bubbles, and dirty spots in the optical elements of a laser interferometer introduce coherent noise
similar to the "bull’s eye ring" into the interferogram. To solve this problem, a coherent noise suppression method based on
an extended light source of multimode fibers is proposed. The proposed method uses the extended light source to suppress
coherent noise and selects the optimal multimode fiber core to ensure a favorable interference fringe contrast. Then, a
composite speckle suppression technique is employed, and the speckle contrast is reduced by introducing the multimode
fibers and rotating ground glass to suppress the speckle noise generated by the mode interference of the multimode fibers.
Simulation analysis and experimental verification are carried out in an interferometer with a diameter of 300 mm. The
following observations can be made from the results. Under the conditions of a vertical planar Fizeau interferometer with a
diameter of 300 mm, a cavity length of 500 mm, and a camera exposure time of 5 ms, an interference fringe contrast
higher than 0. 75 can be ensured by keeping the core diameter of the multimode fibers in the proposed light source system
between 0. 52 mm and 1.70 mm. The speckle contrast of the final image obtained by the interferometer is maintained at
about 0. 04, with a minimum of 0. 044. The extended light source of multimode fibers further improves the uniformity of
the light source, contributing to a more uniform imaging background in the interferometer. The experiment proves that the
proposed method can effectively suppress the coherence noise in the interferogram.
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Table 1  Speckle contrast of output light from multimode fibers with different core diameters collected in experiment
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Table 2 Interferogram contrast under different multimode fiber light source systems

Experimental

Fig. 8(a) Fig. 8(b) Fig. 8(c)

interferogram

Fig. 8(d) Fig. 8(e) Fig. 8(f) Fig. 8(g) Fig. 8(h)

Interferogram contrast 0.784 0.762 0.795

0.773 0.752 0.767 0.741 0.565

(a) 2Ry FEE FL AR B 2F 6 TR I 2t 1 A 07 45 28, e
A S 0.06034, ¥ 5 MR Sk 0.00754, Hoth A =
632. 8 nm, A7 53 A "P A7 AE SR o A 1A TR S L A
9(b) R ZAICEF Y R OG IR T I 2 () A 7 25 R e 43
0. 04834, ¥ 7 HE M 0. 00594, A T #E—HWF 5 AT
Mg St 5 0 o ) R T, L A A A A7 4 SR AT
XoF S AR, A5 FE a9 (o) i |, 459 B0 A A7 A 06 45

90.0326A, ¥75 MR 0. 00522, It i AH - M 7 R 45
T R R MR R Y B (A e KB LA T I
AL S 80 2 AR E LT R UR T B 25 R R X
23 5 S R 0 A AORG B . dE A SE IS T LU B A T
FE A0 AT LA R T A AR B R R A
e A D A

(a) Phase /A (b) Phase /A Relative residual /A
AT A T
- BT N
2700"‘;:"?,“‘ !:‘.a =N
< S ] 5 e,
> L A A" 2
350 . e :&" h "’ '.’ / G2 ~0.01
350 700 350 700 350 700
x /pixel x /pixel x /pixel

P9 Semai i (a) REUEFLAR SABOGLR G Gk 1 AL 25 2R 5 (b) ZBOGCLF Y RO IR Gk n A AL 25 51 5 (o) AH X 5% 22
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