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Motivation 
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• Simulation and interpretation of laser experiments are 

problems of today  

 

• There are complex wide-range models that give reliable 

results 

 

• But how to give an access to these models? 

Web interface + code = Virtual Laser Lab 



Conception of Virtual Laser Laboratory 

Purpose: Expert system for simulation of laser experiments 

Principles 

• open 

• user-friendly 

Tools 

• wide-range physical models 

• simulation module 

• user web interface 

• visualization 

Benefits 

• experiment cost reduction  

• interpretation of experimental findings 

• education 

V
ir

tu
a
l 

L
a
s
e
r 

L
a
b

o
ra

to
ry

 

Povarnitsyn et al. Virtual Laser Lab… http://vll.ihed.ras.ru 



Two-Temperature Hydrodynamic Model 
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Collision frequency 

Eidmann et al. PRE 62 (2000) 

Pump-probe for cold 

[30] Elsayed et al. PRL 58, 1212 (1987) 

[31] Groeneveld et al. PRL  64, 784 (1990) 

[32] Schoenlein et al. PRL 58, 1680 (1987) 
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Thermal conductivity and electron-ion coupling 
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Equations of EM field 
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Transfer-matrix method (optics) 

Born, M.; Wolf, E., Oxford, Pergamon Press, 1964.  
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Two-temperature semi-empirical EOS 
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Nucleation model 
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Pump-probe technique 

M.B. Agranat et al.  

JETP Letters 85 (2007) 

 Reflectivity  R 

 Phase shift  ψ 
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Pump-probe modeling 

M.B. Agranat et al. JETP Letters 85 (2007). 

http://vll.ihed.ras.ru 
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Thin foil spallation 

S. I. Ashitkov et al.,  JETP Letters 92, No. 8, (2010). 

500, 760, 1200 nm 



Thin foil spallation 



Thin foil spallation 

S. I. Ashitkov et al.,  JETP Letters 92, No. 8, (2010). 

1.3 J/cm2 

 = 150 fs 
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Thin foil spallation, 500 nm Al on substrate 
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Summary 

• Virtual laser laboratory is online tool for 1D simulation of 

laser–matter interaction 

 

• VLL can be useful for preliminary analysis of experiments 

and post-processing of experimental finding 

 

• A set of wide-range models used in VLL helps to get 

reliable results 

 

• Potential users are experimentalists, numerical modeling 

specialists, students etc. 
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