Effect of Ponderomotive Terms on Heat Flux

in Laser-Produced Plasmas
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Summary

Ponderomotive terms modify the heat
flux in laser-induced plasmas
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e The IMPACT codel is used to study the effects
of ponderomotive terms.

* Ponderomotive terms are important near the
critical surface.

e Simulation results agree with the simplified
heat-conduction model.2

1R. J. Kingham and A. R. Bell, J. Comput. Phys. 194, p. 1 (2004).
TCT186 2V. N. Goncharov, BO1.00001.



The electron density, electron temperature, and laser—
electric field have sharp profiles near the critical surface
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Local theory™ predicts the temperature
and laser-field dependence of heat flux
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The IMPACT code is used to study

the ponderomotive effect”
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Heat flux q= an f mv2f1 (v,r t)v dv
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fo obtained by IMPACT codes is consistent

with the analytical solutions
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--- Self-similar ~ exp(-v>)
— FP with Jge (Maxwellian)

— FP with Jge and inverse
bremsstrahlung term

— FP with inverse
2 4 6 8 10 bremsshtrahlung term
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Ponderomotive terms appear in the heat flux because
of the electromagnetic field dependence in fj
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Ponderomotive terms modify the heat-flux

profiles near the critical surface
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The simplified heat flux model* is consistent

with the results of the Fokker—Planck simulation
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Summary/Conclusions

Ponderomotive terms modify the heat
flux in laser-induced plasmas
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e The IMPACT codel is used to study the effects
of ponderomotive terms.

 Ponderomotive terms are important near the
critical surface.

e Simulation results agree with the simplified
heat-conduction model.2

1R. J. Kingham and A. R. Bell, J. Comput. Phys. 194, p. 1 (2004).
TC7186 2y. N. Goncharov, BO1.00001



