Equation-of-State Dependence of Nonuniformity Growth
in Cryogenic-DT Implosions on OMEGA
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The nonuniformity growth in cryogenic-DT implosions

depends on the DT equation-of-state used
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* 1-D hydro simulations using the first-principle equation-of-state
(FPEOS) table* for deuterium predict ~20% lower neutron yield in
uniform when compared to the SESAME prediction

e By including experimental perturbation sources, DRACO simulations of
cryogenic-DT implosions using FPEOS table show ~30% less neutron
yield and ~10% lower ion temperature than the SESAME simulations

e DRACO simulations with the FPEOS table give better agreement with
the experimental observations of neutron yield and ion temperature

TC9048 *S. X. Hu et al., Phys. Rev. Lett. 104, 235003 (2010).
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DRACO simulations™ using the SESAME-EOS table are
compared to cryogenic-DT implosions** on OMEGA
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YOC: within a factor of ~2 or better
(T;): ~10% to 15% difference only
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The first-principle equation-of-state (FPEOS") table for
deuterium has been recently established from path-
integral Monte Carlo (PIMC) calculations
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Compression

FPEOS predicts deuterium will be slightly softer under ~2 Mbar,
but stiffer than SESAME for ~2 Mbar < P < 100 Mbar.

TC9050 *S. X. Hu et al., Phys. Rev. Lett. 104, 235003 (2010).




The FPEOS table predicts a shock-timing history
similar to that of the SESAME-EOS model
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A 1-D comparison of cryogenic implosion performance
shows the importance of EOS models*
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DRACO simulations of cryogenic DT show that
the perturbation growth in implosions depends
on the EOS table used
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Multimode DRACO simulations using the FPEOS table show
different growth behavior from the SESAME prediction

Amplitude at ablation surface (um)
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Summary/Conclusions

The nonuniformity growth in cryogenic-DT implosions

depends on the DT equation-of-state used
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* 1-D hydro simulations using the first-principle equation-of-state
(FPEOS) table* for deuterium predict ~20% lower neutron yield in
uniform when compared to the SESAME prediction

e By including experimental perturbation sources, DRACO simulations of
cryogenic-DT implosions using FPEOS table show ~30% less neutron
yield and ~10% lower ion temperature than the SESAME simulations

e DRACO simulations with the FPEOS table give better agreement with
the experimental observations of neutron yield and ion temperature

TC9048 *S. X. Hu et al., Phys. Rev. Lett. 104, 235003 (2010).



