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Analysis of Single Mode Operation and Fiber Length
Dependence of Threshold Pump Power of QWS-DFB-RF Laser

M. Aliannezhadi®, F. Shahshahani ?, V. Ahmadi,®

1,2 - Department of Physics, Alzahra University, Tehran, Iran,
3- Department of Electrical and Computer Engineering, Tarbiat Modares University, Tehran, Iran

Abstract: In this paper, the single mode operation of a DFB Raman Fiber laser with m/2 phase shift is
analyzed theoretically at threshold condition. The effects of length and coupling coefficient on the modal gain,
threshold pump power of the main mode and side mode are investigated. The presented model is based on the
combination of three nonlinear coupled wave equations including self phase modulation and cross phase
modulation effects. Computer simulation is carried out by solving the self-consistent of three nonlinear coupled
wave equations to evaluate the steady-state of pump, forward and backward stokes waves. Numerical results
show that the threshold pump power of main mode and side mode decreases by increasing the coupling
coefficient and fiber length. So it can be expected that for some values of these parameters the side mode appears
in the output of laser. The presented algorithm in this paper enables us to get the optimized values of fiber length
and coupling coefficient of DFB Raman Fiber laser for single mode operation. Numerical calculations are
carried out for characteristics of an UHNA4 SiO, fiber. The theoretical calculations are validated by the
experimental data of similar structures.

Keywords: Raman fiber laser, distributed feedback, stokes mode, nonlinear coupled wave equations.
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