Understanding Origins of Observed Fusion-Yield Dependencies
for Direct-Drive Implosions on OMEGA
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DRACO 2D simulations were used to decompose observed fusion yield

dependencies to responses of known perturbations Ue

LLE

 A. Lees et al previously developed scaling factors to predict yield-over-clean (YOC)
from 1D code predictions*

 These scalings are further understood using correlations to 2D DRACO** simulations
with known perturbations
— Degradation from imprint found to scale with R,¢.n/Rtarget in addition to hydro-
stability
— Residual scalings quantify missing physics or perturbation sources needed in
rad-hydro models

YOC: yield-over-clean
*A.Leesetal.,Phys.Rev. Lett. 127,105001 (2021).
**P. B. Radha et al., Physics of Plasmas 12, 056307 (2005)
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Four factors were empirically developed to predict YOC from 1D*
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Four factors were empirically developed to predict YOC from 1D*
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Yexp/Y code SCaling should approach unity as one adds more complexity to the
code
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Yexp/Y code SCaling should approach unity as one adds more complexity to the

code
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Yexp/Y code SCaling should approach unity as one adds more complexity to the

code
UR

LLE
Yexp/ Y code g:jg Hydro-instability effect
30 T 34710
Experiment over1-D |  (Rp\ (S_a)" CR-10 Router x
(LILAC and DRACO): R, 0.8 Rinner

170.7

Experiment over DRACO 2D RA\S
b
(beam ports only): ~ < )

Experiment over DRACO 2D ] 0.7
1.5 -3471"
(beam-ports + _(Ro) (S_a)" CR-10 Router .yocll
ice roughness + R; low—mode
offset and power balance): )

Adding known sources of “low-mode”

does not change scalings much.

*A.Leesetal.,Phys.Rev. Lett. 127,105001 (2021).

UNIVERSITY of

& ROCHESTER




Yexp/Y code SCaling should approach unity as one adds more complexity to the

code
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Yexp/Y code SCaling should approach unity as one adds more complexity to the

code
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Yexp/Y code SCaling should approach unity as one adds more complexity to the

code
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Density profiles suggest imprint enhances beam port geometry perturbation

(quantification ongoing)
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“Leftover” scalings quantify the additional physics or perturbations that
should be added to rad-hydro models
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Even emulating what’s missing will improve predictive capability,

as long as it reproduces the residual scalings.

*M. M. Marinak et al., Phys. Rev. Lett. 80, 4426 (1998)




DRACO 2D simulations were used to decompose observed fusion yield

dependencies to responses of known perturbations Ue

LLE

 A. Lees et al previously developed scaling factors to predict yield-over-clean (YOC)
from 1D code predictions*

 These scalings are further understood using correlations to 2D DRACO** simulations
with known perturbations
— Degradation from imprint found to scale with R,¢.n/Rtarget in addition to hydro-
stability
— Residual scalings quantify missing physics or perturbation sources needed in
rad-hydro models

YOC: yield-over-clean
*A.Leesetal.,Phys.Rev. Lett. 127,105001 (2021).
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