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Low Frequency Electric Field Sensor using a Reflective Interference
Type of Optical Modulator

b A

(Young-Kyu Choi,

Girae Kim)

Abstract - We proposed an optical modulator of reflective type to compose the electric field sensor, and theoretically
analyzed the performance and characteristics. For the high sensitivity of the sensor, a method to improve the modulation
index of the modulator was presented. The electric field sensor using Ti:LiNbOs; waveguide was fabricated and
qualitatively investigated the characteristics by measuring the low frequency electric field. Even though the sensor
showed relatively low modulation index, the electric filed strength of 10*V/m was measured. The experimental results

revealed the utilities of this type electric field sensor.
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Fig. 1. Schematic configuration of the reflective
interference type of optical modulator.

2. 9hA ZEM Y FW =Tl A 7Y Al

Y 12 NAF A E Bz A¥eltt £z F
& o2 #g YAlsta, ¢35 Eoe U E Aed 38
WA ZITE o, g o] whabe e 1 Bo A2 ZloR st
Fago] wAsE oz T watd L At
FARE St =3z fez 2 F 9 2=y

(splitter) =¥ M o8 (circulator) & ©]§3d HEE7A
F=gth o] A =nze FAR FEHAM FHES
el o& Feo) dFubAb} dAsle] FEHZE dEH-d
2 F37)(Fabry-Perot resonaton)& TA%A ¢ wehA
Fol =R E IYY W H4E HEAA dEg F2F
(optical path)-& WH3FA7|H HAL FPE B3 F74ers @
stA "k AAAL Ax A& wWARE ol 83E %9
Q&Yo] § A BHF HAECE 75 Hol A =Z2

rir

471



BRBER L 54CE 108k 2005F 108

7]1%& Y-cut LINDO3E ol&3td «x
a2 AP F

KN
=

1, —— — L
I —
@ e e ———® O
[S] | waveguide | [S,]
—_—— e e Ot —O—
joint mirror

g 2 HhAb ZHME B ED|o MEsME =Y
Fig. 2 Transmission line model of the reflective
interference type optical modulator.
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Fig. 5 Modulation index characteristics of the reflected light
power on R, (a} waveguide loss 3dB, (b} wavéguide
loss 1dB'(c) Loss characteristics of M,
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Fig. 6 Modulation index characteristics of the transmitted light
power on R. {a) waveguide loss 3dB, (b) waveguide
loss 1dB (c) Loss characteristics of M,
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Fig. 10 Modulation characteristic of the modulator.
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