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Abstract:
A theory is presented for an injection seeded Raman amplifier which includes the total Raman
susceptibility. Calculations indicate that the imaginary part of the Raman susceptibility leads to gain
and gain guiding while the real part of the Raman susceptibility leads to index guiding. Both the gain
and index guiding affect the spatial structure of the amplified Stokes beam. When the input Stokes
beam is tuned to the blue (red) side of the Raman resonance, the amplified Stokes beam is focused
(defocused) due to the real part of the Raman susceptibility. The calculations also indicate the peak
Stokes output from the Raman amplifier occurs when the input Stokes is tuned to the blue side of the
Raman resonance. Experimental results are presented that measure the amplified Stokes beam’s spatial
structure. The results from this experiment confirm the prediction of a narrower (wider) Stokes beam
when the input Stokes is tuned to the blue (red) side of the Raman resonance. The narrower amplified
Stokes beam when the input Stokes is tuned to the blue side of the Raman resonance results in the
amplified Stokes beam experiencing an increased gain. This increased gain that occurs on the blue side
of the Raman resonance is confirmed by an experiment. 
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