Validating direct-drive implosion energetics based on OMEGA and NIF experiments
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Polar-direct-drive experiments on the NIF and scaled experiments on OMEGA are

crucial to validating implosion energetics i

LLE

* Simulations of previous PDD NIF implosions model several observables well although not all is understood —

differences can be attributed to a) errors in coupling models; b) imprint; c) fast-electron preheat

* NIF high yield implosions less sensitive to imprint, can potentially be scaled to OMEGA with several caveats

including the increased role of kinetic effects in the hotspot on OMEGA

» Solid sphere experiments, robust to imprint and kinetic effects, are being explored to study laser-energy

coupling through shock radiography.
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Reduced laser-energy coupling is modeled at the MJ-scale (NIF) relative to kJ-scale
(OMEGA)
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* lgnition designs* take this difference into account but how accurate are these models?
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Simulations of initial NIF PDD" experiments to study coupling model several

observables well
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Simulations of initial NIF PDD" experiments to study coupling model several

observables well, although not all is understood
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» Shell decompression has been attributed to errors in coupling models* , imprint*, consistent with OMEGA
experiments** and/or fast-electron preheat*
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PDD implosions, less sensitive to laser-imprint, can be scaled to OMEGA for an

empirical test of laser-energy coupling
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. Kinetic effects are significant for
thin shell implosions on OMEGA**
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Solid spheres offer another platform for quantifying laser energy coupling without

the challenges of addressing imprint or hot-spot kinetic effects
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Solid sphere design (same as N150018-002) Shock position
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Summary/Conclusions

Polar-direct-drive experiments on the NIF and scaled experiments on OMEGA are

crucial to validating implosion energetics i
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* Simulations of previous PDD NIF implosions model several observables well though not all is understood —

differences can be attributed to a) errors in coupling models; b) imprint; c) fast-electron preheat

* NIF high yield implosions less sensitive to imprint, can potentially be scaled to OMEGA with several caveats

including the increased role of kinetic effects in the hotspot on OMEGA.

» Solid sphere experiments, robust to imprint and kinetic effects, are being explored to study laser-energy

coupling through shock radiography.

Coordinated NIF and OMEGA experiments are needed to pin down laser-energy coupling

across different coronal density scale-lengths
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