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Fabry-Perot Resonant Technique for Measuring the Electro-Optic
Coefficients of PMNT Ceramic and Its Application in Diffraction Grating
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Abstract A Fabry-Perot (FP) resonant technique is proposed to measure the quadratic electro-optic coefficients ys;
and y; of transparent lead magnesium niobate titanate (PMNT) ceramic for transverse electric (TE) and transverse
magnetic (TM) modes. The resonant wavelength in the PMNT FP resonant cavity will shift with the increase of
applied voltage due to the quadratic electro-optic effect. The quadratic electro-optic coefficients y;; and y,; for TE and
TM modes are measured, and their values are about 21.06 X 10 ' m?/V* and —1.76 X 10 ""m?*/V*, respectively.
Using the characteristic, a polarization-dependent PMNT electro-optic diffraction grating is designed and the
diffraction patterns for different polarization light are also analyzed and compared in detail.

Key words physical optics; PMNT electro-optic ceramic; quadratic electric-optical coefficient; Fabry-Perot
resonant cavity

OCIS codes 260.1180; 160.2100; 260.5740

1 5 = 51475 B LR 52 4% 1D o5 Rl 8 456 58 SR A YA B R 1) TR

=]
VT AR S L 0T HR R A 5 VR AT AR Y e S e o7 R [A] 50 o ARG PR 2% L ik Se A U BT AN IE &
PFE LT MR AL Tl A 2 f RS T F ey T8 205 WOE RSk 3 . o —
WL, ARERFRER B R LA R — Wl e R R Ao (KPP S AL A 5 20 6 O 35 58 19 7

Wi EE: 2013-02-23; WRIEMFEH: 2013-03-05
E£TA: HEAKRB¥EES 61137000 Fl LG H A B2 34 (11]C1413500)
EZ B . sKRFW 987 ) Lo W LS AR, NGl A Y BFSE . E-mail: zxjhope@126. com
SIBE A £ SCA975—) 5 L O R FE NG L IR DG R S T E A
E-mail: hwcai@siom. ac. en Gl {515 & )

0708004-1



H |

# ot

il g 5 B 25 2 U A 1 R PR i R G 0 ] L ) A
FAFE R A m . B W ROk K 1B Rk R A
(PLZD) & b —Fpik £, HHEOC R BAEER T H
PRERHR Y 10 5 A4, JF HO B A (58 O 58 (B 1 358 i
J& B2 K 3 B R KT 95 00) L 56 1A o B i N, 4
(%4 400~10000 nm) B 3w 57 B ] (249 100 ns) . &
WG A3 B AE RT3 B0 A5 5 JE K 5 900 R R
CRAR AR T2 SRS, HEmmah kLA
ARF b TR0 0 e s 1] 28 5 P 4TS 9K 0 X D v IR 1 1]
B R T e H O g R Y P BE L U AR T TR )
FWOL R Ge b I AR R P A e 1Y) B BE IR A - EK R
By (PMINT) H ¥ ) % 2 — AR A 1 B 5 . 35
PMNT H R % 278 PLZT 35l I & & i ok i
— B AR ERR T B A PLZT LM %A S B A
PG A A0 Wk H G BB PLZT 6P %A — A
B GEE 1077 m*/ V) JR7E IR I 4%
PR A T R T H i [a] £k Y [R) A BT O 7R R PR R
TSR A S RO RGP ET
12 10 R

YT AR 2 07 Ik E AR N TG M R O
Z B0 A A R R T A
PO A - W (FP) Bk | 4 i S )
EU O - 2 R R N Gk (7,15 ] i,
PMNT A4 %0 6 R 200 I & B 7 20 X 1071 ~
6010 " m*/V*{E B . SR, PMNT H Ot By %
T3 RSN R — & ) [6] R (9 22 B % b1 kL, I
A SRR . A SN — > S I B R A R
23 5 P O S ) B R L X — R R
DRI EE R R 20 . ANFEOES R AL
i 25 AT Lok v, CTED B AR % CTMVD #51, HAR B
ORI SR BA EIR RN 2R, N T 7050
BB 8 PMINT HOGRE % 09 oG PERE A SCH
T A A B - (FP) i 4R 52 R 19 7 7Y
PMNT i W] W ' B %5 76 A [ D6 3 1% i ok i 57 1 R
TR R B T . 38 AN [F] R R TR
Ji VS R U8 1 9 % Bl e DN L 75 3 T A e i 55 =K A 1
TG R v Aoy B & AE B R
21.06X10 " m*/V*F1—1. 76 X 10 ' m?*/V*, a[ I
BB TR M E A T A S S Ik
1115 FHR a7 B, T 7 S5 00 46 45 5 2 S 3 % TR R
il £ SR W AR . R B RE T I R ) S L FP
PRI AR Tl W - R R EE S, A
TR UEAR PR AR OCRRAE AR L g EREE T — A PMINT
HLPE AT S O S 50 e L 43 A X A 6% o TE

AT MR IS S A A7 2 PR 2E AT 1 20 A IR SE T WF
FEATR B IEBTE

2 URHLE AR A B A
T HL bR 0 T 5T 25 R T L 2
%7(16"\

1
Jn.r = n, — ?ng)’ssEZ
n

y = no_%n'gy:%sEzs (L
1
ln: = n, — ?ni’))’wEZ

X E RSN iy = 5 Ly Ay A TM AR
ATE B0 iz 0 2 14 F O 2R K0, R R R i A )
AT R T L ) on, & PMINT ZE GAMINH
FETF W4T 5% CRI o S 1% i 6 B 1 44 kLT 5 %0
IEEF  PMINT S H Bl 25 v 2 i 9 4 5 =X 1) AR A0 7 55
KAl R R A

Ny =N, = N, (2)
Nne =n., (3)

PRI e A 24 AT 5 2
An =— %ng Y E? s 4)

A =3 M i=1 70BN TE A TM B A G
Jt. PMNT 6 F & 09 A 8 i R N ny =2, 45,
4 B e W U R — A ST IR IR 2 5 T 0 — A
FP g P i L iR I < hy

2n,l

/1,1 — T (5>
q

A ORI AR BE . TR R B R A BT = B )
it L 37 2 TR AN BT 1 BT ) 2 O FP K
iz ] FP R EAR . il LLTHIE A5 3] PMNT B 2 #F dh

14 HL O 3R 5L
2 +V
}, Ti/Au
% electrode
x
incident light » | zd
P E——— e output light
' l
-V

Kl 1 PMNT By i i) 3h &S Ho6 FP
HOARTR BB GRE R 3R 4450
Fig. 1 Dynamic electro-optic FP cavity technology based on
the PMNT ceramic wafer (Ti/Au electrodes are
sputtered onto top and bottom surfaces of PMNT

sample)
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 3 Change of resonant wavelength with

different applied voltages for TE mode
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Fig. 5 Effect of polarization beam for electrically tunable diffraction grating. (a) Schematic diagram;

(b) micrograph of grating
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Fig. 6 Experimental measurement of diffraction pattern for different polarization beams with the applied
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