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This paper describes a newly developed light source with orthogonally polarized two-
frequency beam from a laser diode (LD) which is suitable for practical application such as
optical heterodyne method. LD is characterized by frequency modulation which appears when
injection current is changed. Frequency modulated light from LD is divided into two orthogonal
linearly polarized beam by using polarization optics, and when a certain amounts of optical
path difference is given to them, time difference due to different path brings difference to
frequencies between these beams. This frequency difference is proportional to the temporal
interval and gradient of modulation wave. And the total power from the light source can be
kept constant when another incoherent LD is added in order to compensate the power fluctuation.
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Fig. 1 Optical system for orthogonally
polarized two-frequency light.
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Fig. 2 (a) Modulated current injected to LD 1.
(b) Modulated frequency of light from LD 1.
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LD1 : Laser diode 1

(Center of wavelength = 780nm)
LD2 : Laser diode 2

(Center of wavelength = 780nm)
FG : Function generator

1SO : Optical isolator

OBJ : Objective lens

NPBS| : Non-polarizing beam splitter
PBSI,PBS2 : Polarizing beam splitter
PR : Rectangular prism

Fig. 3 Construction of a light source with
orthogonally polarized two-frequency beam
from laser diode.
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Fig. 4 Outgoing light intensity from LD with
modulation.
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Fig. 5 Optical heterodyne interferometer for analysis and
measurement of phase difference.
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Fig. 6 Noise of inherent to outgoing light
intensity.

AR 2T 4 X, BEEHCE DR
A XDHERTE DD, 2D L~ id# 8mV TH 3,

ENBE LR 3mW ccos sl hi g T2E
ERZ L7V ThY, K/ 12D S/N Hid —46.5dB
ERR>TVA, Bl 41 RIZEBRBTH B0 —rex
742 TREINDDS, B/ 1 R EERLE —
FRABRER N DRELTBREIRETH B, DF 0
AW/ A ZARFBEBTOVTH LR LS5 d
REREROEECHETEEELI SN,

5.2 FiSEBIZIDONT

Fig. 7(a) IC3EEICE O N2 THES L RT.

FHEZONA 7 ARSR—EE L ->TED, Wi
HRBHEEZ S > TRV ERbh 3, L LTEE
Oa Y52 MRSDOEIET LD 1 O IIE(hOEEAE
ZUEBFHC LA ROEL TN S, FicE—t
BEEERRERO 2452732 X S BEERIRIELSHE
HLTW3D), 5V 7ER/OY £y MRHTBNTHAL
RIS ENTER, v =27 4 VA TEERR
SEBRET S EFig. T(b) DX B &4 iz
BEEBLCENTE, BEOMEMRHNTEEE 3.

LCATTFHRERTEHT 2 2 ARtoEEnLE (v

e W2BEE 12T (1994412 F)

fim=300Hz ipp=5.5mA
H20 msec. /samp!e

V/div.

0.5

Voltage

(a)

1V/div.

Voltage

(b) R b) Slgnal after low pass ﬁlter :
time 1 msec. / div.

Fig. 7 Interference beat signal.
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Fig. 11 Experimental result of phase difference
measurement.
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