Deceleration Phase Rayleigh-Taylor Growth in Dynamic Shell Inertial Confinement Fusion Designs
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The dynamic shell concept can significantly reduce deceleration phase Rayleigh-Taylor (RT) growth by lowering the central density
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*
o Dynamic shell formation enables lower central densities for direct drive implosions

o Lower central density enhances deceleration RT stabilization effects (e.g. mass ablation)

e 2-D simulations show significant suppression of deceleration RT for all modes tested (£ = 2, 4, ..., 20, 24, 30, 40) when
using a low central density

* V. Goncharov, previous talk
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Low central density enhances deceleration RT stabilization effects
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o Dynamic shell formation allows for greater control over central density

» Short pulse — high central density
* Long pulse — low central density

e With low central density: shorter deceleration distance — less
perturbation amplification

e Longer density scale length, L, — reduces effective Atwood number

o Higher ablation velocity, V, — greater mass ablation
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DEC2D was used to simulate deceleration phase of dynamic shell implosions
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DEC2D: hydro + thermal + (radiation) + (alpha)

=0 ]
t=0 Initial data = I P, P! \/ Te! Ti

Impose mode perturbations: RT Seed
£=2,4,...20, 24, 30, 40 \

Initial velocity perturbations:
Usp = Usip + AU Y(6)
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Density maps from DEC2D simulations show less RT growth for low central density targets
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Density maps from DEC2D simulations show less RT growth for low central density targets (cont.)
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Density maps from DEC2D simulations show less RT growth for low central density targets (cont.)
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Mode £ = 10, Low Central Density, Perturbation growth over time

~1026 neutrons/s (680 ps since ty,.) ~5 x 1026 neutrons/s (720 ps since ty,.) ~1027 neutrons/s
(740 ps since tyq.)
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Deceleration RT growth in low central density target is smaller across all modes (£ = 2, 4, ... 20, 24, 30, 40)
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Perturbations
calculated from
inner shell

surface contour

¢ Contributions to deceleration RT perturbation evolution

« Ablative RT growth
* Shell mass modulation: fed through from shell to inner /
shell surface
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The dynamic shell concept can significantly reduce deceleration phase Rayleigh-Taylor (RT) growth by lowering the central density
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o Dynamic shell formation enables lower central densities for direct drive implosions
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e 2-D simulations show significant suppression of deceleration RT for all modes tested (£ = 2, 4, ..., 20, 24, 30, 40) when
using a low central density
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