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Generation of a SLD Light Phase-Modulated Sinusoidally with Fabry-Perot Etalone and
Its Application to Interferometric Measurements
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*Graduate School of Science of Technology, **Faculty of Engineering, Niigata University, 8050,
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When we measure a change in optical path difference larger than wavelength of light by using
changing wavelength of laser diode, it is desirable that the wavelength change is as large as
possible. In this paper, we use a superluminescent diode (SLD) and Fabry-Perot etalone (FPE).
We obtain a maximum change of about 10 nm in a central wavelength, by extracting a narrow
spectrum from a wide spectrum of the SLD with the FPE. We generated a SLD light phase-
modulated sinusoidally by vibrating a mirror of FPE sinusoidally with piezoelectoric transducers.
We describe about measurements of change in optical path difference with a double sinusoidal
phase-modulating interferometer using the phase-modulated SLD light.
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Fig. 1. Spectrum of SLD.
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Fig. 2. Transmission spectrum of FPE.
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Fig. 3. Output spectrum of FPE.

m

Object
L1 “=>
- BS2 BS1 P7T2
SLD
[m i
PZT1/FPE 12 P‘?Z M1
| ST
Il |s(t)
| Spectroscope At)
Feedback
controller IT——'A 7D converter

Oscillator Oscillator
cos(wyt) ’—>‘controller —>1 cos(w,t)

Fig. 4. Experimental setup.
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Table 1. Simulation results about frequency components of ¢

(1).

dy(um)  |F(w)| |FQwb)l |F G| |F(4wy)]
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(b) 13.4 1.637 0.007 0.020 0.003
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Fig. 5. Simulation results about relationships between Z,
and optical path difference L. (a) &=9.2um, (b) a=
13.4 gm.
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Fig. 6. Feedback control system for distance d(t) on
three positions.

H

/7N

d(t)

oo LA A
A AVAR

A(t) e
® -
() )LA(;)l /\ — /\ 1,<0

m0 0

Fig. 7. Generation of feedback signal I, from signal A(#).
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Fig. 8. Measured values of Z, for time. (a) With feed-
back control, (b) without feedback control.

BEBHB, LrL, FPE #F\T SLD 22 L p)—
#EYIY M3 RS T, FPE 39— 07 FPE 0
2 TR HOEERE do Db T HRLED A 0BT 2. 22
T, FPE OFEBEHEORENZE A(H) 2BH L, 4 %
74— PNy ZHUEL, A ODRELERK > T3, Z2DF
BICDOWTEHHT 3,

FPE O 2 HHBE#E d #2163 ¥ 2790 PZT1 ik 318
HY, Fig. 6 CRT &5 CEZARRICERE S vz oH),
H 2 AHEET 5, K (4) DX 512 FPE o 2 o
HEd() 2ZLE8€ 2720, 220 PZT1 2% 28
ExE V(O=Vi+4Vcos(wyt) £ T2, A iE dy 12 LB
20T, V() DERES Vo, 2EZ 5 ET A 221 S
5 ENTES, FPE OB BILHE A(¢) 13 Fig. 3 DX
NI PVAHOEBICHELE T 2, A 25 4, EZLWESD,
SLD D A7 b AFEH Fig. 1D L 3 R H ™ 2K TH 2
72, A(#) 12 Fig. 7(a) 10R T & 5 W EREERKO 2 20
BB DEZBROGEE LB, L2205, Lw<i, ®r
FI AW BFig 7b) DX3IT%Y, o>l DL i3
Fig. 7(c) D& 512% Y, A OBEHIZ L 23Cx 2,
Fig. 7O TR EN d(t) OXEMEXKEH & L, H
CDWTA() 253 LIfE L 13, Fig. 7(a)~(c) 0
ThEN, Yo, E, ADOEER3, ZOfE% 74— Ko

2715 (1998)

—~
e

Intensity T(1,t) (a.u.)

1 1

840 860 880

Wavelength 1 (nm)

800 820

~
o
=

3 [ FSR
27nm

Intensity T(1,t) (a.u.)

800 820 840 860

Wavelength 1 (nm)
Fig. 9. Output spectra of FPE, measured with a spectro-
scope. (a) d(8)=d,, (b) d(t)=d,+4d.

880

YIZEFELTHY, L=0tR23L551 V() OEER
BV ZELSE B EWCED, A=l £5 D LS d,
THIEIT 2 2 e TE B, PD2 IR, Fig 6 @R &£ 512,
M ERE S Ml 3EDNMIHEEIZ L0 3T AW %
HI 5, 203207 4 —FNy 7 EEBE2AWT, 2h?
WIS U7z PZT1 2%+ 3. L7»>CFPE £ 5—
DO#E7% 5 3T FPE O 2 WRET.LIER d, 2 —F 103
5IENTE, FPEDVHATE S REWHET 2 2 £ 8T
&5,

KB E T —FB ML, THESIroREEND Z 0O
BEHILEE &Iz, FPEIC X 2B wn/27 13
200 Hz, M1 12 £ 2 ¥ U ¥ — K w/27 13 8kHz Th
b, 74 =Ry 7 HlHIEITo ) £ X OFEHR % Fig. 8(a)
WY, 74— KNy 72T - 12858, Z IEIE—E
DEZRLTWS, 2O ED Z, OBAEEEIZ, 0.0065
rad Tho7z, Rz, 74— PNy Z78EETbRmo 7
LS OFER % Fig. 8(b) 1R, 74— KNy 2 &1 %17
RO TIIGE, Z, OEBEEE E b tEPLTws,

37 (37)



Table 2. Experimental results about frequency components of
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