Impact of Three-Dimensional Hot-Spot Flow Asymmetry on lon-Temperature
Measurements in Inertial Confinement Fusion Experiments
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An analytical model has been developed to study three-dimensional
flow effects on ion-temperature measurements
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- The velocity variance in Brysk ion temperatures is shown to be uniquely
determined by a complete set of six hot-spot flow parameters in terms
of variance and covariance of the hot-spot flow velocity distribution

« An approximated solution to the minimum inferred ion temperature
is derived and is shown to reproduce the thermal ion temperature
for low-mode ¢ = 1

- The isotropic velocity variance for low-mode € = 2 leads to minimum
inferred ion temperatures well above the thermal ion temperature
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The ensembled average of fluid elements with a Gaussian distribution of neutron
energy is applied to infer ion temperatures along different lines of sight (LOS)
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Mode 1 exhibits a large ion-temperature ratio while mode 2 exhibits a large
minimum inferred ion temperature well above the thermal ion temperature
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lon-temperature ratio decreases with Legendre mode number.
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For high modes, the fast moving cold bubbles do not significantly
contribute to ion-temperature measurements
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lon temperatures along different lines of sights are affected
by the velocity variance of the hot-spot fluid velocity distribution
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The velocity variance is decomposed into a complete set of six hot-spot
flow parameters to characterize the hot-spot flow asymmetry
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Six T; measurements form a linear system with an invertible LOS matrix

UR
LLE

Analytic model
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Departure matrix that has small values of matrix elements for current six LOS’s on OMEGA
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The full map of inferred ion temperatures and its minimum
can be extrapolated from six ion-temperature measurements
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lon temperatures away from six LOS’s are approximated by
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Yaxis

Mode ¢ = 2 has a large neutron-averaged weight for the radial flow
within the hot bubble producing a large isotropic velocity variance
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Summary/Conclusions

An analytical model has been developed to study three-dimensional
flow effects on ion-temperature measurements

UR

LLE

- The velocity variance in Brysk ion temperatures is shown to be uniquely
determined by a complete set of six hot-spot flow parameters in terms
of variance and covariance of the hot-spot flow velocity distribution

« An approximated solution to the minimum inferred ion temperature
is derived and is shown to reproduce the thermal ion temperature
for low-mode ¢ = 1

- The isotropic velocity variance for low-mode € = 2 leads to minimum
inferred ion temperatures well above the thermal ion temperature
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