Understanding Laser-Imprint Effects on
Cryogenic DT Implosions on OMEGA
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Earlier core emission observed in low-adiabat cryo DT implosions can be
explained by laser-imprint effects
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e A dedicated experiment/simulation campaign has been conducted on OMEGA
to quantify laser-imprint effects in cryo DT implosions

e By varying the adiabat of DT shell, we have investigated how laser imprint
affects the shell integrity, inferred from the measured x-ray emission history
in the hot spot and ablation front

e The earlier hot-spot emission observed in low-adiabat implosions has been
reproduced by laser-imprint DRACO simulations

Mitigating laser imprint should be essential to enhance
low-/mid-adiabat (a < 3.5) target performance.
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Laser imprint* can seed the Rayleigh—Taylor instability, endangering
the success of direct-drive—ignition attempts
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The x-ray self-emission imaging technique* has been used to study laser-imprint
effects on warm CH target implosions* on OMEGA
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Using the same self-emission imaging technique, we have investigated
laser-imprint effects on cryogenic DT implosions on OMEGA
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The laser -imprint effect is expected to increase for low-adiabat implosions.
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High-mode DRACO simulations with laser imprint (up to ¢,,,, = 150) show
significant distortion of the DT shell for low-adiabat implosions even with SSD on

UR
LLE
DRACO: NL + CBET + FPMP + port geometry + ice roughness + laser imprint
Hot spot lights up earlier
P P P
oa=4.8 (g/cm3) T (eV) o=3.6 (g/cm3) T, (eV) oa=2.0 (g/cm3) T, (eV)
! E 2500 ! 10 ! 2500 I ! 2500
5 5
| 2000 g {2000 | {2000
14 | 5 5] 14 ||
., [ 1500 6 [ 1500 |, [ 1500
i 1 i
= —{ 1000 Ll 4[] 1000 { | —{ 1000
12 [ oI [ 12 |
| [ 500 L, 500 500
'l e I I
0 ' ' 0 0
-100 0 100 —-100 O0 100

Z (um) Z (um)

TC15156

SSD: smoothing by spectral dispersion
NL: nonlocal
FPMP: first-principles material properties




Spect3D post-processing of laser-imprint DRACO simulations are directly
compared with experimental x-ray images

UR
LLE
Times when the DT outer radius is converges to R ~ 150 um
* oa=4.38 o=3.6 oa=2.0
- 0.4 3
= "3 5 5
— 7 k7] °
= g 92 >0 2 >2 2 .9
= g o £ o £ o £
£ 0.0 £ 9 g S g9
I 9 2o 2o 2o
o = 6 £5 1£0 150
o & -0.2 = = =
< 2 X Z Z
Qc —0.4
Q Subimage 11 Subimage 10 Subimage 12
2954 9625 8257
) ) )
£ 2 5 5 5
d=) € > > >
£ = s s s
T g o 5 s
0 7] S S 8
L =) =) =)
(77 (77 (7}
98 94 98
-04 -02 00 0.2 04 -04 -02 00 02 04 -04 -02 00 02 04
Position (mm) Position (mm) Position (mm)

TC15157




Quantitative comparisons of x-ray emission signals from hot spots can be
performed between DRACO simulations and experimental measurements
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The observed earlier core emission in low-adiabat cryo DT implosions
can be explained by laser-imprint effects
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Laser-imprint effects on the degrading cryo DT target performance
can be quantified in DRACO simulations
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Summary/Conclusions

Earlier core emission observed in low-adiabat cryo DT implosions can be
explained by laser-imprint effects

uUR

e A dedicated experiment/simulation campaign has been conducted on OMEGA
to quantify laser-imprint effects in cryo DT implosions

e By varying the adiabat of DT shell, we have investigated how laser imprint
affects the shell integrity, inferred from the measured x-ray emission history
in the hot spot and ablation front

e The earlier hot-spot emission observed in low-adiabat implosions has been
reproduced by laser-imprint DRACO simulations

Mitigating laser imprint should be essential to enhance
low-/mid-adiabat (a < 3.5) target performance.
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Quantitative comparisons of x-ray emission signals from hot spots can be
performed between DRACO simulations and experimental measurements
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