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Fig.2 Modulation index of a traveling wave modulator

with perfect velocily matching. quasi match-—
ing, and mismatching as a function of interac—

tion lengthL = 1/{2fw(Va'= Va')}), wheref .

Modulation index

is modulation frequency, V. is phase velocity of

microwave, and Vois group velocity of light

0

A7 I8 1 25 B VR ) 5 A LA A 2 1) T PR O o T 1 2. Bl b i e s o't B ik
TS 5 A VCC I 73 380 9 18 1 13 55 AH E A AR S BT Ll S22 s S JSE SR G I — 5 3 38 1 5
PR R ) 52 A — A J S0 o e, A/ i FLAT 28R B A AR PR AR R e ke 3 vt DG G I 44 31
PR ) S A0 AL S A EAE S BT e (2/m) o #5055 22, ) 3 e ol 2k P DG 1C 28 it i 57 1 )
5% U LK AN 52 AH LA PG RE AR PR o 208 USRS O b Sl 1) ) AR FLAE R ACBE, 3 mT B
ARATE 1 e 11 T ol 5 o SEE o ] 3 380 1 U8 o S 3 52 3] U T DA B R B A, S 2 G A o A
Fof AT SRS e B 0 PR T3 A T A YA B R 098 o, 1 0 v ol 4 I 8 A 52 1) 1) ) R b i RS A2
Py A=A E T KNI B EL (e o< En) o TESGPRE P CO3RAF T AL 85 K101 61 %

3 IS e s g

22 (B Ty R SRR, 2R L / ,é %\7/ 2;—'}",,::!;?:.;,,
TS LiTa0y BIECE0 s mm, o | (LA
30 mm) ML Enm (> 10 kV/ Z 7 é 7 QIMN

LiTa0, crystal

mm, + Z KI), R RELLL = 2,65 f——27.5

S U R A b R EE Y R R
mon ST JARITEIL R SRR R ISR 0 30 g i s b s o6 4 e e v

R R ST H’ B dn 1 Fﬂ?ﬁtﬁil& LiT aOs HL G R B 4% 454, 75 16.25 GHz b, X
T |5"514 o Ef% z!’i%ﬂ] Il_f-ﬂi ’f‘i rﬁ%ﬂi k. f‘é : Iﬁ'&lﬁi{( X B e ] Bty g 2. 65 mm

'IHT}iE., }[éhk{;J_ﬂﬁﬂ 4L‘FE}{J ig{;ﬂu‘%iﬂﬁ e Ljﬁj Fig.3 A bulk LiTa0Os phase modulator quasi velocity
;{JIJﬁ;%ﬁ}‘]—Q——ILI’*'ijQH |§_I 3 F)fﬂ\n maltched with periodic domain inversion at K.

hand. Both the inversion width and the sepa—

ration are 2. 65 mm at 16. 25 GHz



310 H £ o G 24 45

4 SIS HEER

I FH AU % 6 Bk P G e s L SR Ax” BOGES(514. 5 nm) Fl—A> K. B BL) 2L
T FUME A% 5 Al A 4% - P 4(a) ﬂﬂ?ﬁﬂﬁl'ﬁ*ﬁ’ﬂill'i'ti"ﬁ 3K A S AR 1 A O R HCA i 4
S0 B 4 (b) il T AR B S A R TR T A 4 2K 14) TH A B E e A R . T8
AL E: 76 16, 25 GHz F3RAF B3 6% 96 5 42 1. 85 THz( FWHM), il 4L 57 rad.
P AT 0003 A2 A FH — A 160 5 e G A 57 38 5 48 T 8 3R A 1) e B 30y

16. 25 GHz (@) Bl 4 (a) 16.25 GHz F, JCPUGEELRTIRS o= E R 6, W

% -ﬁ W 1. 85 GHz, frAHIMBIEE 4 57 rad, GOl U AT
— AOM FrAMEDE (b) 16.25 GHz FROEUEITE: R

m"’g;imﬂm Fig. 4 (a) A sideband spectrum obtained by double pass
) modulation at 16.25 GHz. The spectral width is 1. 85
THz (FWHM ) and the phase modulation depth is
57rad: (b) The bright spot near the center of the pho-
J.(57))7 f

tograph is due to the leakage light without modula-

tion
GEEE RAE W] T W S 3 B 1 S B F e 1 1 2% o v S DTG A — P R 1R, LR
”1’1 i nn’f?ti‘i"i“’ﬂ W, 75Ty A, PR AR 0 R R A R R AL . SESR R3] T 1. 85 THz 11
7 B R ] G 1 o A& SRR AT b RO U S EE P RN SR Yk e FEAS AR R, AT X
PO U A L GHz I8R5 205 38 AR DL (> 10 THz) .

Z & X W

I T. Kabayashi. A. Morimoto. Electro-optic synthesis of picosecond optical pulses. OSA Proc. on Pi-
cosecond Eleetron and optoelectron., Vol. 4, ed. by T. Soller, D. M. Bloom. Opt. Soc. American,
Washington, DC, 1989, 81~ 86

2 B. Lee, T. Kobayashi, A. Morimoto et al.. Velocity matched electro-optic phase modulator for wide op-
tical sideband generation. Electr. Letr., 1992, 28(3) © 330~ 332

3 K. Amano, T. Kobayashi, H. Yao et al.. Generation of 0. 64-T Hz-width optical sidebands by a novel
electrooptic modulator for the purpose of forming ultrashort optical pulses. J. of [IEEE Lightwave
Technology, 1987, LT-5( 10) [ 1454~ 1458

4 ARMIE. J=v 7 Fa=2 2 A0 A, 1985, 34\

5 T. C. Edwards. Foundations for microstrip circuit design. New York @ Jorn Wiley & Sons, 1977,
Chaps. 5 and 8

Quasi Velocity Matched Electrooptic Phase Modulator

Guo Fengzhen Yu Changtai
(Dept. of Information & Electronics Engineering, Zhejiang University, H angzhou 310027)
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(Faculty of Engineering Science, Osaka University, Jap an 560)

Abstract In this paper. we report a quasi velocity matched electrooptic phase mod—
ulator in LiT aOs with periodic inversion. The modulation of 57 rad at 16. 25 GHz
( sideband width: 1. 85 THz( FWHM )) obtained experimentally is the deepest ever
reported to our knowledge.
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