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ABSTRACT 

The thesis presents an analytical and numerical study of a single- and a few-cycle 

optical pulse propagation in cubic media, based on two different models. The first model 

is based on the concept of pulse envelope while the second model does not use the 

concept of the pulse envelope. 

Using the first model (derived under slowly evolving wave approximation), we 

study the influence of intrapulse Raman scattering on propagation characteristics of a 

single- and a few-cycle laser pulse at 0.8 um wavelength in a silica glass optical fiber. It 

is shown that the intrapulse Raman scattering does affect the propagation characteristics 

by counteracting the self-steepening effect. Due to the combined effect of delayed Raman 

response and self-steepening, the shape of the pulse remains symmetric even after 

propagation beyond the characteristics self-steepening length. 

Ultrashort pulse propagation in a gaseous medium is also studied by taking into 

account the influence of plasma nonlinearity. In particular, the temporal and spatial 

dynamics of a 70 fs Gaussian pulse at 0.8 um wavelength, propagating in a hollow fiber 

filled with pressurized argon is studied numerically. It is shown that due to weak plasma 

generated by ionization of the gas, the optical pulse gets compressed in both the temporal 

and spatial domains. 

Using the second model (derived without using the concept of an envelope), we 

studied the effect of pressure variation on intrapulse Raman scattering for a single-cycle 

and a few-cycle optical pulse propagating in a gas cell filled with pressurized deuterium. 

We show that, for a single-cycle pulse at 0.8 um wavelength, pressure variation does 

not have any influence on the pulse spectrum. On the other hand, for a 4-cycle pulse at 
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0.8 um wavelength, an increase in pressure considerably affects the pulse spectrum and 

leads to spectral broadening and blueshift of the output pulse spectrum. Also, with 

increasing pressure, more and more pulse energy is transferred from the red to the blue 

components. 
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