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The Non-correspondence of Diffraction Patterns of Positive and Negative
Grade from Low-frequency Liquid Surface Waves
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(Institute of Physics and Information Technology, Shaanxzi Normal University, Xi'an 710119, China)

Abstract: Based on the acousto-optic diffraction theory, the light diffraction characteristics of low-
frequency liquid surface waves was investigated using the method of optical. An expression was given
about the non-corresponding orders, the analytical expression was simulated by means of the numerical
method, which explains the mechanism of the non- correspondence effect. In experiment, the steady and
visible diffraction pattern was observed, and the fringe spacing has obvious asymmetry. With the
increasing of incident angle, the distinct non-correspondence of the positive and negative diffraction orders
is found. The number of the positive diffraction pattern is more than the negative one. The results show
that: the non- correspondence effect is related to the incident angle. With the increasing of incident
angle, the non-correspondence effect is more obvious. The negative diffraction order has maximum. For
the orders exceeding this value, the negative diffraction pattern disappeared. It shows that the theoretical
analysis agrees with the experimental result well.
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Table 1 Stripe angle width theoretical and experimental values at all levels when the incident angle is 1. 435 rad
Diffraction pattern +1 —1 +2 —2 +3 —3 +4 —4
Angle  Theoretical
idih values 0.002 36 0.002 51 0.004 61 0.0513 0.006 78 0.009 96 0.008 83 0.011 01
Ap EXpVegfliiiml 0.002 38 0.002 53 0.004 65 0.005 18 0.006 81 0.008 03 0.008 91 0.011 2
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Table 2 Stripe angle width theoretical and experimental values at all levels when the incident angle is 1. 550 rad

Diffraction pattern +5 +4

+3 +2 +1 —1 —2

Angle width  Theoretical values

Ag Experimental values 0.018 4

0.017 71 0.014 91 0.011 82 0.008 38 0.004 52 0.005 66 0.015 01
0.015 5

0.012 3 0.008 65 0.004 58 0.00545 0.0138
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Table 3 Stripe angle width theoretical and experimental values at all levels when the incident angle is 1. 559 rad

Diffraction pattern +5 +4 +3 +2 +1
Angle width  Theoretical values 0.023 26 0.019 99 0.016 33 0.012 15 0.007 06
Ag Experimental values 0.023 6 0.0202 0.0165 0.0123 0.007 09
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