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Abstract: Based on the working principle of Littman-Metcalf type grating external cavity semiconductor laser,
an external cavity structure which can reduce diffraction loss is designed. Based on the Littman-Metcalf structure,
a reflector is added to feed back the zero-order diffraction light generated by the secondary diffraction of the
shining grating to the intrinsic cavity of the semiconductor laser. The expression of the external cavity loss of the
new structure model is derived, and the external cavity loss, threshold current, output line width and output power
of the two laser structures are simulated by the concept of equivalent cavity. The results show that the zero-order
light fed back to the active region can effectively reduce the external cavity loss of the Littman-Metcalf structure
laser and improve the coupling efficiency of the system, thus reducing the threshold current and improving the
output power of the laser. At the same time, the output linewidth of the laser is further narrowed by improving the
reflection efficiency of the external cavity. The factors affecting the output linewidth and output power of low loss

Littman-Metcalf external cavity laser (end reflectivity, internal and external cavity length, blazed grating
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diffraction efficiency and mirror reflectivity) are also simulated and analyzed. It improves the theoretical guidance

for the later laser production.

Key words: external cavity feedback;

lasers;  line width
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Fig.1 Schematic of ECDL with the low loss Littman-Metcalf external-

cavity configuration
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Fig.2 (a) Schematic diagram of semiconductor laser with external cavity
feedback; (b) Equivalent resonator after introducing equivalent

reflection coefficient
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Fig.3 Effect of first order diffraction efficiency of blazed gratings on the

loss of external cavity semiconductor lasers
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Fig.4 Effect of the first order diffraction efficiency of a blazed grating

on threshold current of an external cavity semiconductor laser
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Fig.5 Effect of the first order diffraction efficiency of a blazed grating

on threshold current of an external cavity semiconductor laser
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Fig.6 Effects of the first order diffraction efficiency of the blazed
grating on the output power of the external cavity semiconductor

laser
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