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Abstract:
The far-off-resonance continuous-wave Raman laser is studied both theoretically and experimentally in
this thesis. A semi-classical theory is developed for the far-off-resonance intracavity Raman proces's.
Pumped by diode lasers in high-pressure H2 gas, our experiments achieve wide tunability and high
conversion efficiency of the vibrational Stokes output. The theory agrees well with the experimental
data in the steady state. In addition to the vibrational Stokes output, the rotational Stokes emission is
also obtained in the experiments.

The cw Raman laser with anti-Stokes emission is theoretically studied. If all the three fields (pump,
Stokes, and anti-Stokes) can be resonant with the cavity, significant cw anti-Stokes output is predicted.

In addition, longitudinal-mode bistability and mode-hop hystersis in the rotational Stokes laser are
experimentally observed. A theory based on a Raman-assisted multi-wave mixing process successfully
explains the observation. 
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