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Summary

Ablation-front oscillations due to dynamic
overpressure have been observed
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Analysis of the data shows phase inversion
of the ablation-front ripples.

Observed areal-density modulations are in good
agreement with theory and simulations during
the shock transit.

The data obtained from two independent experiments
match very well.

The experimental results are used to validate numerical
codes for ICF hydrodynamic simulations
(see V. Goncharov, LO.001).



Motivation
Experimental verification of the effect of “dynamic
overpressure” is important to implosion stability
studies in direct-drive ICF
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« Dynamic overpressure sets the initial conditions
for the Rayleigh—-Taylor (RT) growth.

« The magnitude of dynamic overpressure stabilization
during the Rayleigh—Taylor phase can be estimated:

Y= vVkg —k2VaVby —2kV,

« The cutoff wavelength for RT growth in cryogenic
targets is set by the dynamic overpressure term.
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Dynamic overpressure is the main physical mechanism

stabilizing ablative Richtmyer—Meshkov growth
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Through-foil x-ray radiography is used to measure
the evolution of the target pR perturbations
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A streaked image of a driven planar CH target acquired

with the PJX provides a continuous record Iin time
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Numerical simulations are in good
agreement with experimental data
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« In the numerical code, thermal transport with a flux
limiter f = 0.06 models well the evolution of different modes.
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PJX data agree very well with previous
framing camera results
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Laser intensity affects evolution of modulation amplitude
UR
LLE

Evolution of single-mode
perturbations, 20-um wavelength
[ [ [ [

0.8

0.6

400 TW/cm?2

0.4

(optical depth)

Perturbation amplitude

E12606



Summary/Conclusions

Ablation-front oscillations due to dynamic
overpressure have been observed
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Analysis of the data shows phase inversion
of the ablation-front ripples.

Observed areal-density modulations are in good
agreement with theory and simulations during
the shock transit.

The data obtained from two independent experiments
match very well.

The experimental results are used to validate numerical
codes for ICF hydrodynamic simulations
(see V. Goncharov, LO.001).



