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Frequency Response in Optical Interferometer by Photorefractive Two-Wave Mixing
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This paper describes a frequency response in an optical interferometer using a photorefractive
two-wave mixing. The frequency response depends on each behavior of an interference fringe
and a refractive index grating inside of the crystal. These behaviors are derived from the
analogy to mechanical spring-mass-buffer model. Here, it is assumed that the each behavior
of the interference fringe and the refractive index grating is equivalent to that of the input
and the output in a sky-hook spring-mass-buffer model whose buffer is fixed to the absolute
coordinate. The theoretical equation of the output signal amplitude corresponding to the
phase modulation frequency is obtained from this analogy. Two kinds of typical photore-
fractive crystals, such as Cu: KNSBN and BSO are used for verifying this theory by an
experiment. The experimental result agrees well with theoretical equation for both crystals.
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Fig. 1. Principle of phase modulation of diffracted
beam and reference beam, in the case that modulation
frequency of signal beam is sufficiently low. (a)
Behavior of interference fringe and refractive index
grating in the crystal, (b) phase modulation of signal
beam Us, (c) movement of interference fringe and
refractive index grating, (d) phase modulation of
diffracted reference beam Urq and transmitted signal
beam Us:.

594 (34)

K INE, EBBLIESNUs L EITL BB
U LT X 2 FBE0BERHAES L L ORBRHET
ﬁw?%.HgNmEﬁixim,%%%L@@mw

¢si(t)=27ﬂ(26)cos(27rft) (1)

ERZITTVS, 2IT, eu(t) ZESHOMME, 113%
BROWR, 6 3EFRE, /F3EABERE, + 3EEEC
H3. Fig. 1) ImRT & 3z, FHBIZEEXDER
(IARZERC G U OS2 B A ERET 3, =
2T, AAEOE TR BB R OBEEROFEIT L
THHEVDT, EFERTFRTHHOBEIBRT
&5, LedoT, TR BITERTOMDIER
{87 ¢(8) XHIC /2 Wi 3. Fig. 1(d) EH L
12BN Ud EFEB L 7EEN U KX DAIHZET D
BFERT. BRLILESE Us ORHRAS L 2ES
X Us OFIEERZ O D L3, —F, BIRREFIL
EERNCHEERET 2700, B LEEEN Ud DN
L ELERAEZUBLIcns, 3512, THEERE
FEREFOMOEBW BMMEES 1/2 TH B 2 & &,
BT A& T2 & 2 BIFEO MMM ERT ORI T 7/2 2
CFzazen»s, EILEEBRNE Us L BBL-ES
K Ua & ORISR Y o 0 & R EL
Zo, Lo, HIBEREHRALEWI LIzk 3,

ZREH LT, (AEET O AR OB E R O
Bz L THA B WBE 12 81 2 B8 & BHLONA
MHEROETF % Fig. 2127, Fig.2b)icxtT X512
EEHIER(1) TRENZERMAEREZ I TV 5,
COERBIEE S Z+3cE 1, Fig 2(@) @Rd
LI WEITERFIRTHROBE B TE R, 20
b & BT R T IR T 8 1 B SR DB
WIS T 2 MBICERIET 2 Z L2k 5, Fig. 2(0)CT
T T HREAENcEERH L T30 T, BT
TR 7+ M) 7727 4 7THRICE D THROEE
BEIOH L0 S 22 BTSN MBCRKENS. B
BRENTBIRETIIEIE LT w270, TH&EL R
T & OM QBRI 2 IAEE 6(t) BERAZZ T2 2
LB, Fio, EHEEBEESTHCECBATHES
N2BHERFOERAEZERORN Yy ¥ VEHK
Jd@a/D@ON el s 2 Z L 86 T DO, TH
IRIBLIK & { % 2 L B ERFOERENET 2.
ITRIBHERTOEREN—ETH D LAREBIEE
T EFTURIE /NS WIBAIC DWW TEHT 5. Fig. 2
(@) X EHT L 7o BB Ud £3BBLIESN Us DA



ERORTRRLISDTH S, BBRLIEE Us
AR AS L2 EEH Us DL ZO b D L2 3,
IR L T, BIFERTREIELTWwa7-0, EHL
7eZH0E Ua DN ERHEZZ I 2, L2 5T,
EHT LB U EEB L 72ESN Us DRIDOME

ERABMCERATS, 20X LT, EBONH
WG LI B E B RN FET 5,

UED &Sz, HAEERTEE L BITRET 0%
KHKEFET 5, Ll s, BidoFETIRAEEHAD
BB D43 TR IREE D 5 4317 B VD RBEA O BIE Y
BB BT 2 HEOERHONBIIRETH 2, 22
T, AT ZORITEER T OEFREH—E & skt

%13 CEFREI/ NS WIBE T BT 2 TS & BITER
TOEH %, BRAENR-V -5 RRDETF VI L

refractive index grating photo-detector

interference fringe
S Uy Uy v

reference beam 32,

c-axis' : corresponding to the phase

o U modulation
iy
signal beam %»
A

Usa
phase modulation A"
ZAE (26) cos(2nft)

(a) Behavior of interference fringe and
refractive index grating in the crystal

st
sinusoidal moving

position x
>

Y
4

o
\ AN\ e
,,,,,, ) ,,,U U Uttt

signal beam Uy;

phase

time ¢
(b) Phase modulation of signal beam U,;

refractive index grating

o)
N\ N\ "\ X { """ 29
AVAR VLV LW ¢ - f i

mterference fringe

position x
d

time
(c) Movement of interference fringe and refractive index grating

diffracted reference beam U,z

"'r\”’r\””“;‘@&
\.4,,‘\1,,,\1,,,\./ t

transmitted signal beam Uy,

phase

time ¢
(d) Phase modulation of diffracted reference beam Uy
and transmitted signal beam U,

Fig.2. Principle of phase modulation of diffracted
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mixing, (b) Spring-mass-buffer model.
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