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Study of the optmum operatng mode nidithHium niobate
acousto-electro-optic modulator

PANG Zhao-guangl‘z, YU Kuan~Xin ;\NFAN Hong3
(1 College of Physics, Hebei Nomal University, Shijiazhuang 0500167 China; 2. College of App lied Science, Beijing University of
Technology, Beijing 100022, China; 3 Deparment of Mathematics.and Bhysics, Hebei Institute of Architecture Civil Engineering,
Zhangjiakou 075024, China)

Abstract: In order o mprove the perfomance of lithium'niobate acousio-electro-optic (AEO) modulabor, the acoustb-optic
operating modes were systematically studied according o tangent condition after the deteim ination of electro-op tic operatingmode
Acoustb-optic merit for sheared ultrasonic wave(in x:0-z plane and y-O-z plane were calculated regectively and the optimum
operating mode for lithium niobate AEO modulatorwas detemined Furthemore, the design parameters for central frequency in
range of 50MHz~300MHz were al given/By this optmum operating mode, the AEO device can gain a higher acousto-op tic

merit and achieve a higher diffractive efficiency.
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Fig 1 Configuration of LN AEO modulatbor
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Fig 2 Geometrical relationships in x-0-z(y0-z) plane
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Fig 3 Reciprocal velocity curves in x-0-z plane
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Fig\4 Recprocal velocity curves in y-O-z plane

AR PR 2 o TR S URDIAR A RES [BL B
j‘éffHZtM’EFH O1 R 4 BB ELE SFIIEL 4rP iR 1)
SEPOHATIRIT S

2010 HHooonof

7 IARARLAR: R A e ASTR] SR R R 75 6 B A

I 2 (R AT S RE AP IR R 240 B i LU A

Bl IR A CAEREC Ol 7 BB R R R A B
oAl TAERE o FBRMABETT AR 1O

M, = ngpe Vo (5)

X, n HABEEHT AT ng IATEF I AT, 0 AR

TRAE A T VBRI o p N R RS

HTASEHA o, n =n, ATHIEN e, ny ATH e

SEHT S A T T R A
Pt = Piji @i dax a (6)

P IR AR G REUERE | a, A A G GARIRTT 7]
W3 TRIREZ  a NAT ST G AR J5 18] 1 5 T 4R5% 5 a M
B P AR T IR BT TRV AR 5% 5 ay B8 P AR 41 77 1) Y
J7 TAISRE%

X xO-z%ﬁV\]E"]fiﬁ%ﬁ‘éEﬁ?ﬂ? AR 2
tﬂ}zzﬂz 37E (0, 2n JEIEIA#A : a = (0,1,0), & = (cosby,

- sinby), a = (cosh, 0, - sind), a TLEE HIHAE (0,
21 ){EEIV\] At A Hbl_li%lﬁ{?ifrﬁ

y-O -2V 1HI HI I 0 I A AN [R] i i 2L 8
a, =(1,0,0),a = (0, cosdy, - sinby), a = (0, cosd,
- sinb) ST TR 2, a 7E (0,21 )EEINA a = (1,
0,0) ;X T4 Ye 3, a ARES thHAE (0, 2n ) JEE N
fiEtr Z2ik = R Rl BB .



162 G S ;

A 20074F 44

kg

V(10"
S

R 2 -
20 40 60 80
(")

Fig 5 Acoust-optic merit curves of fast sheared ultraoonic wave and slow
sheared ultrasoonic wave in x-O-z plane
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Fig 6 Acousib-optic merit curves of sheared ultrasonic wave in y-O-z plane
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Table 1 Design parameters of lithium niobate AEO, modulator

frequency +lorder - lorder

MHz 0/(%) B;/(") 0 /() Ma/(107 %8 - kgl B0T() 0,/ 0g/(7)  My/(107 78 kg h)
50 0. 95 0. 69 0. 88 2 766 0. 54 0. 69 0. 50 2 770

100 191 138 176 24749 108 138 0. 99 2 764

150 2 86 2. 06 2 64 2.720 162 2 07 1 49 2 754

200 3 82 276 3 52 2 680 215 274 198 2 742

250 4. 77 3 44 4. 40 2 631 2 69 3 44 2 48 2 726

300 573 4 14 5729 2 570 323 413 2 98 2 706
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