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This paper, presents the mechanism of the mode interaction for single

Abstract

longitudinal mode operation of a diode laser with an external cavity, based on the rate
equation approach. Due to the coupling term of the four-wave mixing, the mode interaction

has a symmettic effect on the submodes, inducing the gain suppression on them.
semiconductor diode laset, nonlinear optics
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Fig. | Schematic diagram of Fig. 2 Spectrum of semiconductor laser without an
experimental setup extenal cavity with //f, = 1. 3
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Fig. 3 Single longitudinal mode output with L_'_'A ) - *'fh_
center wavelength A =816 nm measured
with a F-P interferometer (FSR = 2 _L.____L___
GHz) for
(a) L=T7cm, I/l, =1.3; .—L I
(b) L=11.5cm, I/l, =1.3;
(¢) L=30cm, I/I, =1.4;
(d) L =60 cm, I/1n =1. 3; | _L
(e) L=100cm, I/I, =1.3;
(f) L =120 cm, I/In =1.1 A ﬁ
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Fig. 4 Ou'tput spectrum observed from a F-P interferometer, which reflects the influence of injection

current on single longitudinal mode outpu for (a) f =104 mA; (3) 7 =105 mA
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Model of calculation for an external-

cavity semiconductor laser
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Fig. 6 Gain difference dependence on external-cavity lenth for (a)

m==+1,+ 2, + 3and () Ago= 0, 4, 8cm™!

2 F X M

Kazarinov R. F. , Horry C. H. et al. , J. Appl. Phys. , 53, 4631(1982)
Sato H. , Fujita T. et al. , IEEE J. Quant. Electr. , QE-21, 284(1985)
Bogatov A. P. et al. , Sov. J. Quant. Electr. , 13, 1221(1983)

Fleming M. W. , Mooradian A. , IEEE J. Quant. Electr. , QE-17, 44(1981)
Agrawal G. P., J. Opt. Soc. Am. , B5, 147(1988)

Agrawal G. P. , IEEE J. Quant. FElectr. , QE-23, 860(1987)

= TS I L



