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Abstract

In the recent years, because of development of z-pinch capillary
discharge x-ray lasers, understanding of the working mechanism for such
lasers becomes very important. In order to achieve higher power lasers
with shorter wavelengths, it is necessary to understand the dynamics of
plasma compression. In this thesis special attention is paid on the
importance of the primary plasma condition on the formation of a stable
plasma discharge. In the main discharge phase, since the pre-ionization
has an effective role on the decreasing the plasma instabilities (by
creating a uniform pinch) plus improving the profile of the laser output
energy, so it is considered to be one of the most important system in
lasers. The experimental results on the effects of the pre-ionization on
the formation of a stable magnetic field which leads to formation of a
uniform plasma in a Ne-like Ar laser are discussed. Also, the amount of
electron density and electron temperature which are required in the pre-
ionization stage are calculated which show good agreement with the

experimental results.
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