The Current LILAC Model for Cross-Beam Energy Transfer
has been Extended to DRACO and Nonsymmetrical lllumination
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The current cross-beam energy transfer (CBET) model
has been extended from 1-D LILAC to 2-D DRACO and from
OMEGA to National Ignition Facility (NIF) implosions
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e Simulated scattered-light spectra, powers, and energies for spherical implosions using
LILAC and DRACO and current CBET models agree with each other and experiments

e Two-dimensional DRACO modeling of OMEGA polar-direct-drive (PDD) implosions
compares favorably with experiments

 For PDD implosions on the NIF, the temporal behavior of the scattered-light spectra
and powers agree well with experiments

* Residual discrepancies between simulations and experiments point toward reduced
drive in the experiments relative to simulations

E24241

&) ROCHESTER

T



Collaborators

UR

LLE

S. P. Regan, P. B. Radha, J. A. Marozas, M. J. Rosenberg,
M. Hohenberger, V. N. Goncharov, J. F. Myatt, D. H. Edgell,
D.T. Michel, and D. H. Froula

University of Rochester
Laboratory for Laser Energetics

J. E. Ralph, J. D. Moody, and D. P. Turnbuli
Lawrence Livermore National Laboratory

IIIIIIIIIII




For OMEGA cryogenic implosions, the scattered-light spectra and powers
are matched well by LILAC
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e LILAC includes
— nonlocal (NL) electron thermal transport

— CBET with field swelling
and polarization smoothing

— simulations use narrowband incident
laser and are then convolved
with the experimental SSD spectrum




DRACO (1-D) and LILAC simulate spectra equally well
if CBET is included

UR
LLE

OMEGA implosion using symmetrical illumination

0.4

Experiment ' HE T A< T1a =89
Measured ! Las1er ]
- 1 Experimental

2
8
SSD spectrum .
— 0.0\[---@-@- § Experiment absorption: 66%
£ S
= £
= 2
N H13B
e —
(@)} . | | || 2
3 2LiLIO0 Time (ns)
Q
§ e DRACO includes
0.0 —-—-Q-7- -4 — NL electron thermal transport
— CBET with polarization smoothing but
no field swelling
H13 — by increasing CBET gain 2x,
—0.4 0 1' é DRACO simulations agree with LILAC

Time (ns)

E24243




DRACO (1-D) and LILAC simulate spectra equally well
if CBET is included
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OMEGA implosion using symmetrical illumination
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Experimental scattered-light spectra of OMEGA PDD implosions
are similar around the target except for blow-by

UR
LLE

OMEGA PDD shot 64099
Experiment

FABS25 logio () | EABS30

o
IS

Wavelength shift (nm)
=)
(=)

64099

Time (ns) Time (ns) | Blow-by from

opposing beam

-
-
-~

Beams nominally
fill the target

PDD irradiation geometry
~PDp axis on OMEGA

FABS30

FABS25%\C

E24245 Near-equatorlal views FABS: full-aperture backscatter station




Scattered-light spectra of OMEGA PDD implosions
are simulated well with 2-D DRACO
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Scattered-light powers of OMEGA PDD implosions are close
to simulations if corrected for blow-by around the target
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Different CBET models lead to obvious changes
in the scattered powers for PDD implosions
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Scattered-light powers for OMEGA PDD implosion 64099
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NIF PDD implosions are also well modeled with DRACO
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DRACO models temporal behavior of scattered-light powers well for NIF PDD
implosions but the predicted energies are far from NIF “fast-diode” energies
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The current cross-beam energy transfer (CBET) model
has been extended from 1-D LILAC to 2-D DRACO and from
OMEGA to National Ignition Facility (NIF) implosions
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e Simulated scattered-light spectra, powers, and energies for spherical implosions using
LILAC and DRACO and current CBET models agree with each other and experiments

e Two-dimensional DRACO modeling of OMEGA polar-direct-drive (PDD) implosions
compares favorably with experiments

 For PDD implosions on the NIF, the temporal behavior of the scattered-light spectra
and powers agree well with experiments

* Residual discrepancies between simulations and experiments point toward reduced
drive in the experiments relative to simulations
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