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High-power Narrowed-bandwidth Output of a Broad-area Multiple-stripe
Diode Laser with Photorefractive Phase-conjugated Injection
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Abstract By using a new mutually pumped phase-conjugation setup consisting of two photorefractive crystals, a broad-
area three-stripe diode laser is locked to a single-mode diode laser at a drive current up to 2. 25 times the threshold current.
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The bandwidth is narrowed from about 2 nm to 0.034 nm, with an available output power of 1.5 W.
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Fig.1 Experimental setup for the injection-locking using a mutually pumped phase-conjugation (MPPC) setup consisting of two
photorefractive crystals. LD's: laser diodes; CL's, cylindrical lenses; A/2's: A/2 wave plates; BS's: beam splitters; 1SO:
isolator, M’s: mirrors. Note that the slit consists of two mirrors, which act also as the output couplers. The part in the solid
frame should be rotated by 90°
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Fig.2 Build-up of the phase-conjugated injection beam power
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using MPPC configurations including two crystals and
only crystal, respectively. Using two crystals the
injection power is two times that using only one crystal

with significantly improved temporal stability
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Fig.3 Spectra of the slave diode laser at a current of 4. 05 A
(2.25 I, ) when it is free-running and locked to the
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master diode laser , respectively . For comparison , the
spectrum of the master laser is also shown
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Fig.4 Transmission of the master laser beam as a function of
the drive current of the slave diode laser. The total
power of the master laser is 4 3 mW . The solid line is
only for guiding eyes
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