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Highly Efficient Phase Conjugator Using Saturable Amplifier Solid Dye
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We demonstrate highly efficient phase conjugation with a Rhodamine 6G dye doped polymer as
saturable amplifier. The phase conjugate reflectivity reached up to 2109 at probe and pump beam

fluences of 11 ¢J/cm? and 5.3 mJ/cm?, respectively.
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Fig. 1. Probe beam wavelength vs. small signal gain of
solid dye.
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Fig. 2. Experimental plots and theoretical curve of satur-
able gain in solid dye at 560 nm.
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Fig. 3. Experimental setup. SD: Solid dye, U,: forward
pump light, U,: backward pump light, U;: probe light, U,:
phase conjugate light, Ip: inverting beam, M: mirror, H.M.:
half mirror, L: lens, ND: neutral density filter, D: detector.
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Fig. 4. Schematic diagram of (a) single pass and (b)
double pass.

Solid dye

Fig. 5. Forward pump fluence vs. phase conjugate
reflectivity.
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Fig. 6. Experimental setup. An angle 6 between optical
axes of lens and probe beam is nearly equal to 20 degrees.
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Fig. 7. Near-field patterns. (a) Probe beam, (b) phase
conjugate beam, and (c) reflected beam from conventional
mirror, respectively.
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Fig. 8. Far-field patterns. (a) Probe beam, (b) phase
conjugate beam, and (c) reflected beam from conventional
mirror, respectively.
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