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Evaluation of appropriate laser-produced plasma parameters as a
diagnostic technique: A theoretical study

Nawal Maalawy Al-Malky

Abstract

In this work we report simple calculations related to energy transport in laser-produced plasma
(LPP). Though energy transport is of significant importance in many applications of LPP, this
work examines in particular the production of high-brightness x-ray sources and x-ray lasers. We
believe that our calculations have drawn conclusions regarding the optimal parameters needed
for successful laser fusion and x-ray lasers (XRLS).

lon temperatures were estimated for a range of laser-absorbed irradiances (I,) in Wem™, laser
wavelengths (1), and mass numbers of the plasma materials (Al, Au, C, and W). Heat penetration
depth in ion temperature in plastic (CH) was investigated using the heat penetration depth in
absorbed laser intensity in plastic. We investigated the mass ablation rates as a function of
absorbed laser intensities at different laser wavelength for spherical targets.

Furthermore, the influence of parameters such as laser-absorbed intensity and laser wavelength
on the distance between critical density surface and ablation surface and on the ratio of the laser
focal width to that distance is shown for different target materials. Ablation pressure P,(Mbar)
was calculated for the absorbed laser intensity I,(W cm~2). We calculated how ablation depth
behaves with materials of different atomic numbers at different energy fluences. The estimation
of the behaviour of critical electron density for a range of laser wavelengths. Moreover, a simple
code, referred to in this work as (Las-Plas), was built to gather all the formulas used and conduct
the calculations.



