Three-Dimensional Modeling of X-Ray Self-Emission

Images on NIF Polar-Drive Implosions i
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X-ray self-emission imaging* was used on National
Ignition Facility (NIF) polar-drive experiments to observe

3-D target nonuniformities during the implosion
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e A 3-D postprocessor was created to calculate self-emission
images using 3-D profiles obtained from SAGE hydrodynamic
simulations

* Modeling reproduces the target shape when two NIF quads
were dropped

* Predicted deviations of ~10 um resulting from beam-energy
variations are observed with the self-emission diagnostic

Eoo625 *D.T. Michel et al., Rev. Sci. Instr. 83, 10E530 (2012).
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X-ray framing-camera images of the target
self-emission provide information on the symmetry
of the target outer radius
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Self-emission imaging provides 3-um accurate measurement
of the radius perpendicular to the diagnostic plane.
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The 3-D postprocessor calculates self-emission
images by integrating the radiation transfer equation
through a 3-D model of the target
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The total intensity calculation incorporates a wide range
of frequencies using multigroup methods.
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The calculated intensity is filtered and convolved

to accurately compare with the experiment .
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For the NIF images, a 25.4-um Be filter and a 60-uzm convolution are used.
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The calculated intensity is filtered and convolved

to accurately compare with the experiment .
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For the NIF images, a 25.4-um Be filter and a 60-uzm convolution are used.
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The calculated intensity is filtered and convolved
to accurately compare with the experiment
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For the NIF images, a 25.4-um Be filter and a 60-uzm convolution are used.
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The effects of power balance are observed in the
polar self-emission images for a uniform shot

UR
LLE
Measured,
InF=6.5ns =0 I=28x1014W/cm?2
600 [ ! ! — 1.0 520
100 - e 2 N130731 Run 6349
. i 11177 € Strong drive
3 00 ¢ lHos 32 510  at13s | -
=200 |- 1Ho7 28 _ Data . i

~400 + 1H06 & g 500 ,

—600 |, . - dlos - 1 v SAGE
Calculated | S 490 \ ened o pm
tNIF =6.0 I’Ié g ‘

o
600 T —= 1 1.0 9
400 | 1los £ 480 i
—~ 200 1] »>E | | | | | | |
£ B >
3, 0 1006 2 > 0 50 100 150 200 250 300 350
< QE©
> —200 | 104 EX ¢ (°)
—400 | 1los =
—600 = 4(')0 (') 4(')0 = - 10-um variations caused by beam-energy
B (gam) imbalance can be measured
X (um
E22629
B ROCHES T e




Two quads were dropped on a NIF polar-drive
experiment, creating large nonuniformities observed

in the self-emission images
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For R =~ 600 um, deviations in the target radius resulting
from the missing quads are well-reproduced by the model
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Calculated self-emission images agree well with
experimental images taken from the polar direction
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Summary/Conclusions

X-ray self-emission imaging* was used on National
Ignition Facility (NIF) polar-drive experiments to observe

3-D target nonuniformities during the implosion
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e A 3-D postprocessor was created to calculate self-emission
images using 3-D profiles obtained from SAGE hydrodynamic
simulations

* Modeling reproduces the target shape when two NIF quads
were dropped

* Predicted deviations of ~10 um resulting from beam-energy
variations are observed with the self-emission diagnostic

Eoo625 *D.T. Michel et al., Rev. Sci. Instr. 83, 10E530 (2012).




