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Development and Calibration of a Radial-Shearing Interferometer
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Abstract To measure the wavefront of high-power laser with ultra-long focal length, we develop and calibrate a
shearing interferometer based on spatial phase modulation. It is experimentally compared with Hartmann-Shack (HS)
wavefront sensor and Zygo interferometer. The results show that the shearing interferometer can meet the
requirements of precisely measuring wavefront. It has high precision and good repetitiveness.
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Fig. 1 Radial-shearing interferometer
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Fig. 2 Principle of radial-shearing interferometer

EERIR N ERe O E R T G ——

W 3G 28 S I 1 B 4% 14 BT U0 T 0 R 55 3 Ok S oy 4 exmetionth 1 _transform
T 22 I A 0 A 15 BT SR s T 2 4 U spectrum
T 5 1 — B R SE I Gead e A V3 B RN IS A i i B obtaining optical
TR T . S U AT I 75 50 6 9 D T 1 0 25 path dgference
(PV){Eiyo 11302, 2 95 Kl (RMS) % 0. 02551 (A H 6
{Eik) 1100 {j(%’«ﬁ‘l%ﬂ}’ﬁ*ﬁ iﬁﬁ%ﬁlj\?o 014. Iwavefront|—| calculation |
uD¢ﬁﬂ%¥& Cor i 3 A R 5 AR SR
UE UK ﬁ*ﬁﬁ#)ﬁﬁgiﬁmﬂzﬁuiﬂﬁ;&“Xﬁﬁﬁﬁ%ﬂ B3 AR B b T W A
() T T A7 A X A L SR IS R AT 2 A 2 b B L B ) ol Fig. 3 Process of calculation of radial-shearing
A6 7T LA %‘;%JW interferometry

W(Jﬁ%,@): DIAWE 0. (1 [‘i:i:m
AU 8 AR AR B AW Sh SR 5 4 9 0 - ‘ ig%ggg‘ﬂ
% .0 RO EHARFRAY . T A m

3 RIS
AR E A T B ) TP R GRS B T UK Maenn “m " 3720
632.8 nm MFRIELTIR . ML ELTY RASEZ )G .
WO RGN 2
AT B P RO S Zyeo R 560 DR A

Fig. 4 Test results of the expander system of laser beam
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Fig. 5 Sketch of contrast experiment
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Fig. 7 Computation results for different sizes of Hanning window
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Fig. 8 Experimental results of radial-shearing interferometer and Zygo interferometer
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