Proposed spectral distribution for a Gaussian pulse beam
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Gaussian pulse beams model the emission from a confocal resonator, such as those commonly found in lasers.  Such beams assume the relatively simple form of a superposition of coherent waves, each independently the solution of the paraxial wave equation.  Various spectral distribuition models have been proposed to describe the Gaussian pulse beam [1].  For physically realisable beams, the spectral distribution includes only positive frequencies  Feng and Winful [2] and Caron and Potvliege [3] have investigated functions similar to the Poisson distribuiion.  This paper discusses the advantages and limitations of those proposals and offers an alternative model for Gaussian pulse beam.  The proposed spectral distribution is based on the function 
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where w0, w1 and s are free parameters. The advantages of this proposed spectral distribution are that it is directly Fourier transformable, and can exhibit positive or negative skewness.  Various properties of the proposed spectral distribuition such as mean and spectral variance are presented.  The amplitude function is also derived using the proposed spectral distribuition for a Gaussian pulse beam.
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