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Beam wander detected by Moiré fringe

BAI Hong''?, RONG Jian', WANG Xiu'
(1. School of Physical Electronics, University of Electronics Science and Technology of China,
Chengdu 610054, China; 2. Guilin Academy of Air Force, Guilin 541003, China)

Abstract: A system that uses Moiré fringe to detect the beam wander caused by atmospheric
turbulence is presented. This system features tiny length and angle detection. The tiny angle of
the beam wander was detected by using the Moiré fringe and amplified in the mode of {ringe.
The widest fringe obtained in the atmospheric turbulence was analyzed, and the width of the
fringe was compared with the resolution of sophisticated CCD. Moiré fringe subdividing
technique was used when the resolution of the CCD was not sufficient. The optical signal of the
fringe was converted to the electric signal by a proper circuit, and the phase variation was
converted to the pulse-width variation. The high frequency pulse was inserted into the formed
square wave and the high-multiplying-power subdivision was attained by measuring the numbers
of the pulse. The high resolution can be achieved by this method which can make detection
precision of the system reach 0. 025 prad.
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Fig. 1 The formation of Moire fringe (2)

o 50 /mm
’ ( d=0.02mm) A=600 nm

’ 0=0.001 745 32 rad(C 0.1°),

’ ’ b

[5]0 ’ 2(8)

’ g (10 prad~100 prad

q:T_ (n=1.2.3,,L) 1) a=100 prad, » 1, (2)
X=ad"/0A=38.2 pm , a=10 prad,
o s A3.82 pm, CCD

_’.:. _________________ am .. > ;Lm><6. 5 pm, .

-m
[l
o
w

V

R

"""""""""""""""" . CCD )

\
T
|

CCD

2
Fig. 2 The effect of incident light on Talbot image
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Fig. 3 Structure of the system
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Fig. 4 Sketch of the square wave
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