Thesis title: Characteristics and interactions of X-rays emitted from laser-produced plasmas

PhD project - brief description: The proposed PhD project aims to investigate the spectral, spatial, and
temporal characteristics of X-rays emitted from burning plasma generated in high-intensity laser-
matter interactions. The experimental work will be conducted at the Prague Asterix Laser System
(PALS) [1], utilizing its kilojoule-class iodine laser system to access high-energy-density plasma regimes
relevant to inertial confinement fusion (ICF). The study will focus on key x-ray emission mechanisms
[3], including bremsstrahlung and line radiation from highly ionized species, and their dependence on
laser parameters and advanced target configurations such as low-density foams, gas and multilayer
targets [3-7]. Within the framework of the Ph.D. programme at Czech Technical University in Prague,
the project will integrate experimental investigations with a structured study plan and coursework in
plasma physics and fusion science. Advanced diagnostics such as x-ray spectroscopy, x-ray imaging,
and time-resolved x-ray streak camera measurements will be employed to comprehensively
characterize the emitted radiation.

Emphasis will be placed on the application of these results to laser-driven fusion reactor physics, where
X-ray emission plays a critical role in radiation transport, capsule implosion symmetry, energy coupling
in burning plasma and an exposure to the first
streak camera wall of future ICF reactors [8,9]. The outcomes
et of this research will contribute to improving
predictive models for radiation hydrodynamics
and optimizing target design for future laser
fusion reactors. Expected outputs of this
research will include peer-reviewed
publications, conference presentations, and a
doctoral dissertation aligned with CTU’s
research priorities in high-energy-density,
fusion plasma physics and laser driven particle
and x-ray sources.
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Figure 1: Schematic of the x-ray diagnostics in laser-plasma interaction experiments
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