Three-Dimensional Modeling of Low-Mode Asymmetries
in OMEGA Cryogenic Implosions
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Large variations in illumination nonuniformity (and yield) can
occur with nominally the same perturbation sources
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* Target offset, power imbalance, and beam mispointing all induce
predominantly ¢ = 1 modes in the illumination nonuniformity spectrum

o Different random realizations of power imbalance and beam

mispointing with the same target offset at nominal OMEGA levels
can result in >2x variation in illumination nonuniformity

 Low-mode, 3-D HYDRA* simulations show a high correlation of yield
to total illumination nonuniformity
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Three-dimensional HYDRA studies were performed

for OMEGA shot 78416
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The illumination mode spectra indicate target offset, power imbalance,
and beam mispointing all lead to a dominant mode 1
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Different random realizations of the same nominal conditions can
have total illumination nonuniformities vary by a factor of >2
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Different random realizations of the same nominal conditions can have total
illumination nonuniformities vary by a factor of >2
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Three-dimensional HYDRA simulations with the same nominal perturbation
inputs show very different perturbations and yield
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Offset = 10 um; power imbalance = 5% rms; beam mispointing = 10 #m rms
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A better metric is needed to characterize low-mode laser asymmetries.
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Low-mode, 3-D HYDRA simulations show a high correlation
of yield to total illumination nonuniformity
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Low-mode, 3-D HYDRA simulations show a high correlation
of yield to total illumination nonuniformity
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Low-mode, 3-D HYDRA simulations show a high correlation
of yield to total illumination nonuniformity
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Post-processed neutron spectra from HYDRA output are being used to infer
areal density at various angles relative to the detector’s is line of sight
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Summary/Conclusions

Large variations in illumination nonuniformity (and yield) can
occur with nominally the same perturbation sources
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* Target offset, power imbalance, and beam mispointing all induce
predominantly ¢ = 1 modes in the illumination nonuniformity spectrum

o Different random realizations of power imbalance and beam

mispointing with the same target offset at nominal OMEGA levels
can result in >2x variation in illumination nonuniformity

 Low-mode, 3-D HYDRA* simulations show a high correlation of yield
to total illumination nonuniformity

TC13857 *M. M. Marinak et al., Phys. Plasmas 8, 2275 (2001).
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