Evaluation of Long-Wavelength Perturbations
in OMEGA 80-Gbar Cryogenic Implosions
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Long-wavelength perturbations represent a significant challenge
in the pursuit of 80-Gbar implosions on OMEGA
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 |gnition-class, direct-drive implosions with cross-beam energy transfer (CBET)
mitigation require burn-averaged hot-spot pressures (P*) in excess of 120 Gbar

e One can compare the experimentally inferred P* and hot-spot convergence ratio
to simulations as a metric of target performance

e Simulations indicate that improving power imbalance does not significantly alter
80-Gbar target performance

* Target offset and inner ice roughness are equivalent in reducing target performance
and are critical in achieving 80 Gbar

The effect of long-wavelength perturbations on 80-Gbar performance
Is consistent between all LLE multidimensional codes.
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Ignition-class, direct-drive (DD) implosions with CBET mitigation require
burn-averaged hot-spot pressures (P*) in excess of 120 Gbar
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The hot-spot pressure in an ignition design must exceed a threshold value
given by Py, ~1 //Epg *

Current OMEGA data indicates that we have achieved ~56 Gbar without any CBET mitigation**

Scaling the OMEGA results to NIF and applying CBET mitigation techniques? points
to a threshold pressure of ~120 Gbar for direct-drive designs
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LLE has set a milestone of achieving 100-Gbar implosions on OMEGA by 2020,
with an intermediate goal of 80 Gbar in the coming years
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The 80-Gbar target design achieves a 1-D P* value of 130
at a hot-spot convergence ratio (HSCR) of 23
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Casting the one-dimensional (1-D), P* history with HSCR, one can construct
performance regimes to evaluate perturbed capsule behavior
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Casting the 1-D, P* history with HSCR, one can construct target performance
to evaluate perturbed capsule behavior
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80-Gbar class, P* = 133 Gbar
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Sources of long-wavelength perturbations include power imbalance,
target offset, and inner ice roughness
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The 80-Gbar design can withstand relatively high levels of power imbalance,
but is susceptible to target offset and ice roughness
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Three-dimensional HYDRA calculations are in qualitative agreement
with DRACO low-mode asymmetry calculations
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Implementing all long-wavelength peak specifications together
prevents the implosion from reaching the 80-Gbar goal
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Calculations indicate that improving laser power imbalance
does little to affect achieving 80 Gbar
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Decreasing target offset plays a significant role in target performance
and provides a path to 80 Gbar
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The role of ice roughness is comparable to target offset in obtaining
80-Gbar implosions on OMEGA
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The role of ice roughness is comparable to target offset in obtaining
80-Gbar implosions on OMEGA
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Summary/Conclusions

Long-wavelength perturbations represent a significant challenge
in the pursuit of 80-Gbar implosions on OMEGA
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 |gnition-class, direct-drive implosions with cross-beam energy transfer (CBET)
mitigation require burn-averaged hot-spot pressures (P*) in excess of 120 Gbar

e One can compare the experimentally inferred P* and hot-spot convergence ratio
to simulations as a metric of target performance

e Simulations indicate that improving power imbalance does not significantly alter
80-Gbar target performance

* Target offset and inner ice roughness are equivalent in reducing target performance
and are critical in achieving 80 Gbar

The effect of long-wavelength perturbations on 80-Gbar performance
Is consistent between all LLE multidimensional codes.
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