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Fig. 1 The construction of four-dimensional

acousto-clectro-optic device
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Fig. 2 The reciprocal velocity curves of KDP in xy planc
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ces = 0.61 X 10" N/m?,

pn = 0.251,
1)12 — O. 249,
pes = 0,058,

Table 1. Function characters of KDP in two-
dimensional and four-dimensional

isotropic acousto-electro-optic effect

0/ x|V /(10° m/s)| M,/(1077 §* /kg)
z 0.25 5.79 1. 63

0 - 1.63
y 0.25 5.79 1.63
z 0.31 5.12 3.58

45 - 2.49
y 0.19 5.12 1.39
z 0.25 5.79 1. 63

90 - 1.63
y 0.25 5.79 1.63
z 0.19 5.12 1.39

135 - 2,49
y 0.31 5.12 3.58
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Fig. 3 The energy propagation direction of KDP
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Table 2. Function characters of KDP in three-dimensional isotropic acousto-electro-optic effect

0/ Feit V /(10° m/s)| M,/(107" §*/kg) a /() B8/C) | M,cosPacos?B /(1077 §* /kg)
x 0.25 5.79 1.63 0 0 1.63
0 y 1.63
v 0.25 5.79 1.63 0 0 1. 63
x 0.30 5.17 3. 40 5.08 3.79 3.38
51,12 . 2.37
v 0.19 5. 17 1. 38 5.08 3.79 1. 36
x 0.19 5.17 1.38 5.08 3.79 1.36
128. 88 y 2.37
y 0. 30 5.17 3.40 5.08 3.79 3. 38
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Fig. 4 The construction of three-dimensional KDP ‘
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isotropic acousto-clectro-optic device
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e = 7.047 X 10% N/m?H, P2 = 0.082,
P = 0. 151, P = 0. O74L13J.

Table 3. Function characters of GaP in multi-dimensional isotropic acousto-electro-optic effect

9/ Aot V /(10° m/s)| M;/(10 " &*/kg) a /(%) B8/ M, cos®acos” 8 /(10 " §* /kg)

z 0.12 5.85 21.59 0 0 21.59

0 - 21,59
¥ 0.12 5.85 21.59 0 0 21.59
z 0.19 6. 46 42. 87 0 0 42.87

45 - 22.50
¥ 0.04 6.46 2.13 0 0 2.13
Z 0.12 5.85 21.59 0 0 21.59

90 - 21.59
v 0.12 5.85 21.59 0 0 21.59
Z 0.04 6. 46 2.13 0 0 2,13

135 - 22,50
v 0.19 6. 46 42. 87 0 0 42.87
z 0.17 6.13 39.09 8. 89 2.46 38.08

71. 35 - 21,64
v 0.06 6.13 5.33 8. 89 2,46 5.19
z 0.06 6.13 5.33 8. 89 2.46 5.19

108. 65 - 21,64
¥ 0.17 6.13 39.09 8. 89 2. 46 38.08
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Determination of Optimum Operating Modes for Multi-Dimensional Isotropic
Acousto-Electro-Optic Effect

Yu Kuanxin Zhao Baosen He Shiya Ding Peng
(Applied Science College , Beijing Polytechnic University, Beijing 100022)
(Received 28 February 2002; revised 22 April 2002)

Abstract: The longitudinal electro-optic effect and the multi-dimensional isotropic acousto-
optic effect in square system and cubic system are researched. KDP of the square system and
GaP of the cubic system are determinated as optimum crystals for multi-dimensional isotropic
acousto-electro-optic devices. Through calculating the function characters of acousto-optic
interaction in the two crystals, some optimum operating modes for its two-dimensional, three-
dimensional and four-dimensional isotropic acousto-electro-optic effect are determinated. The
results will lay a foundation for design and manufacture this kind of devices. Multi-
dimensional acousto-electro-optic  devices have applications in multi-channel optic
communication and optic signal processing.

Key words: optical device; multi-dimensional acousto-electro-optic effect; isotropic acousto-
optic effect; longitudinal electro-optic effect



