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Single-Lobed Nearly Diffraction-Limited Output from a Laser Diode
with External Cavity
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Abstract A broad area laser diode (BALD) with external cavity feedback is experimentally investigated and
analyzed by using ray transfer matrices. In the experiment, a grating or a plane mirror that is placed at the image
plane of the output facet of the BALD is used as an external cavity mirror. By tilting the grating or plane mirror, the
certain transverse mode is selected and other transverse modes oscillating in the cavity are limited. With this setup,
a single-lobed nearly diffraction-limited laser beam with an output power of 230 mW and a spectral line width of 0. 6

nm (300 GHz) is obtained with a grating, while a laser beam with an output power of 320 mW and a spectral line
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width of 1.5 nm is obtained with plane mirror.
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Fig.1 Experimental setup
upper part: setup at slow axis; low part; two different versions
of the setup at fast axis. (a) collimated geometry; (b) focused
geometry. Li ~ L3 cylindrical lens; Ly ; spherical lens; f1 =500
pm; fz =100 mm; f3 =—25 mm; f; =200 mm; OC: output

coupler; EM; grating or plane mirror
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Fig. 2 Output power of BALD with and without

feedback versus drive current
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Fig. 3 Far field beam profile

(a) free running output; (b) output with feedback
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Fig. 4 Optical spectrum
(a) free running output, FWHM=2. 6 nm;
(b) output with feedback, FWHM=0. 7 nm
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