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Modeling of target deformations due to pre-pulse with
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Objective Modeling approach

The main goal of the work is to investigate time/space/size
fragment distributions during the process of target
deformation due to laser pre-pulse.

1. Laser-target interaction 2. Plasma-target interaction 3. Target deformation
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* fragments distribution over size;

g .: * Debris

* mass distribution over angle;

RZLINE code - modeling of
laser-target interaction,
plasma formation

OpenFOAM code -
hydrodynamics modeling of
liquid target deformation

Calculation of plasma ablation
pressure at the target surface

* axial and radial velocity distribution over fragments mass;

RZLINE code - modeling of laser-target
interaction, plasma formation

Separate modeling of plasma processes and target hydrodynamics
» Limitation: small target deformation within laser pulse duration
» Radiation fluxes < 101 W/cm?

An example for analytically defined laser pulse
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RZLINE ablation pressure distribution is critical for the droplet
dynamics (hole formation, debris, elongation velocity etc.).

http://espace.library.curtin.edu.au/R?func=dbin-jump-full&local base=gen01-
era02&object id=189025

Shock waves can cause spallation of the droplet material in different

3D Hydrodynamics description

Partition of the mesh between 144 processors
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+ Volume of Fluid method
+ Two phases (Liquid and Gas)
+ Immiscible fluids
+ Isothermal

+ Viscosity

+ Compressibility

Calculation volume — 200x200x200 um

Cubic cell with side — 0.5 um
+ Surface tension

+ Crushing/merge of droplet(s)

+ Ideal gas equation of state for surrounding gas S'OG
.. C/}c.
and constant speed of sound for liquid droplet C

+ Surrounding plasma influence through ablation
pressure from RZLINE code

® OpenFOAM — free to use 3D simulation software library
with extensive CFD and multi-physics capabilities

OpenVFOAM

http://www.openfoam.com/

Droplet fragmentation: ligament formation
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The ligaments,
expelled from the
rim, are caused by
Rayleigh—Taylor
instability
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discussions and experimental validation of the model.
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