Ha2% BT i il ot Vol. 42, No. 7
2015 4E 7 H CHINESE JOURNAL OF LASERS July, 2015

e Uh ol - $ BB IR R ST E5 S SO B XA i ) i
Ef5 SEE AFF HAR

PO R L 17 S B, DU T RCHR 610064

TE RIS -G R S AT T A G — W T P e R SR O A S B R £ S B R IR R
16 BLE b 4387 T M) P DR A B 72 48 4 AT S T 9k o O S R R A 0 SRR o T O EUHE 1 A
A B IRF it J3E AR B 20 AT A D0 o RE SRR 2 A 5 2 A RN T H AR, A AR AT, AT S T Bk AT UK A OB R

1) e B R AE 52 A5 B o
KR W ORI, - SRR S AT T B R
FESES 0436.1 XHERARIRED A

doi: 10.3788/CJL201542.0708008

Measure the Complex Amplitude of Laser Mode by Mach-Zehnder
Point Diffraction Interferometer
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Department of Opto—Electronics, Sichuan University, Chengdu, Sichuan 610064, China

Abstract Mach- Zehnder point diffraction interferometer is used to reconstruct the complex amplitude by
obtaining the information of phase and intensity of laser mode from a interferogram. A method to reconstruct the
complex amplitude by using point- diffraction interferometry based on fast Fourier transform is analyzed
theoretically. The phase and intensity distributions are deduced when laser mode propagates in the free space. The
simulation of phase and intensity distributions with the experimental results are compared. The results show that
complex amplitude can be restored by point—diffraction interferometry.
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Fig.1 TEM mode He=Ne laser resonator reflector
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P: indicates image side;
L, ~L, indicate convex lens,
their focal lengths are f,=f,=100 mm,
J,=f,=300 mm; the pinhole diameter on
spatial filtering plate D is dpi_n:2'6 mm;
M, and M, denote reflective mirrors;

S denotes signal light and R denotes
reference light
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Fig.2 Mach-Zehnder point diffraction interferometer
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Fig.3 Phase and intensity distributions of TEM . TEM, and TEM3, at the process of propagation. Record the values of phase
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Fig.4 Phase and intensity distributions of TEM . (a) Interferogram of TEM o; (b) intensity distribution of TEM;

(c) phase distribution of TEM; (d) envelope of phase distribution in X direction
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Fig.5 Phase and intensity distributions of TEM,. (a) Interferogram of TEM.; (b) intensity distribution of TEM.;
(c) phase distribution of TEM; (d) envelope of phase distribution in X direction
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(c) phase distribution of TEM;; (d) envelope of phase distribution in X direction
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