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Various laser-plasma experiments from laboratory astrophysics, particle acceleration, plasma physics, and X-ray sources
require the implementation of gas target technology (a system delivering specific gas with a pre-defined density profile
inside a high-vacuum environment). The generated particle beams and radiation in these experiments strongly depend on
the choice of optimal density profile formed in a gas target.

Here, we present the development of standardized gas targets suitable for various laser-plasma experiments driven by high-
intensity ultra-short laser pulses at high repetition rates. Hydrodynamic simulations of the neutral gas flow are
implemented to design the targets. Then, the target characterization is performed by interferometric measurement and
tomographic reconstruction of the density profile. The data obtained from in-situ testing of the targets in the laser-plasma
experiments are then benchmarked with P-I-C plasma simulations. To improve the stability of the interactions, some targets
are optimized to work in a continuous flow operation regime.

GAS TARGET DEVELOPMENT CONICAL MICRO-NOZZLES
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* 2 independently controlled gas inlets with different
gasses

* Peak-to-plateau ratio can be adjusted remotely by
independent pressure settings

PERIODIC NOZZLE JETS

* Open volume/close volume solution
* High versatility:

* Density drop and ionization injection schemes * Periodic row of supersonic micro-nozzles

e X-ray generation schemes  Designed for HHG experiments

e Laboratory astrophysics experiments
Y PRy P * Allows for enhanced diagnostics
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