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Beam Clean-Up of High Power Broad Stripe Laser Diode by Self-Organized
Spatial Filtering Effect of Photorefractive Phase Conjugator

Kazuhiko Kawasaki, Akihiro KaTo, Takashige OMATSU, Akira HASEGAWA and

Iwao OGURA

Department of Image Science, Faculty of Engineering, Chiba University, 1-33, Yayoi-cho,

Inage-ku, Chiba 263

We report self-aligning beam clean-up of a broad stripe laser diode (LD) using a self-
organized spatial-filtering nature of a photorefractive phase conjugator. The smoothed output
beam was obtained as a phase conjugate beam with a near-Gaussian field pattern. The phase
conjugate reflectivity reached 189%. This clean-up scheme requires no additional element for
spatial-filtering, except a photorefractive phase conjugator.
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Fig.1. Reversal-shear interferometer for measuring

spatial coherence of LD. M: mirror; H.M.: half mir-
ror.
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Fig.2. Spatial coherence functions of broad stripe
laser diode beam. Solid and broken lines show them
along H and V axis. The laser beam is 3 mm width.
We define the coherence width as the shear, at which
the visibility decreases down to a half of that at zero
shear. The coherence widths along H and V axes are
129 and 60% of the whole beam width, respectively.
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Fig. 3. Experimental set-up for self-pumped phase
conjugation. The LD beam is decomposed into two
orthogonally polarizing parts by PBS. The part with
the parallel polarization to the plane of figure is
incident into photorefractive BaTiO; crystal. D:
power detector.
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Fig.4. Temporal behaviors of phase conjugate
reflectivity. (a) with the external feedback by holo-
graphic grating, (b) under the free running condition.
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Fig.5. The spectrums of LD with and without the

external grating feedback are shown in (a) and (b)
respectively. In these figures, broken and solid lines
express spectrum in phase conjugate turning off and
on, respectively.
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Fig. 6.
patterns of LD and its phase conjugate are shown in
Figs. 6(a) and 6(b), respectively. Figs. 6(c) and 6(d)
express the near-field patterns of them.

Field-patterns of broad stripe LD. Far-field
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Fig. 7. Model of initial forward propagating pump
beam. The A, B, and C rays, scattered inside the
region painted dark gray in the figure, become domi-
nant parts of the forward-pump beam, because it
travels over the whole effective interaction length. On
the other hand, the D, which is scattered outside the
dark-gray region and travels only over a part of the
effective interaction length, forms the least amount of
the pump beam.
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