Cryogenic Shock-Ignition Target Designs
for OMEGA
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A new triple-picket design has been optimized
for cryogenic shock-ignition targets on OMEGA
FS€ LLE

Early shock ignition (Sl) targets had a neutron yield over clean (YOC)
of ~12%

A new triple-picket design will facilitate experimental shock tuning

1-D LILAC predicts yields of 5 x 1013 and a peak pR of 450 mg/cm?2

2-D DRACO shows good stability to laser imprinting and ice roughness

New cryogenic implosion experiments will begin early next year
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Shock ignition decouples the compression and ignition
stages to achieve ignition*
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e S| uses thick, slow massive
targets which exhibit small
in-flight aspect ratios (IFAR’s)

e Targets have a reduced
susceptibility to Rayleigh—
Taylor (RT) instabilities
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* The ignitor shock couples \
additional kinetic energy into
the hot spot to achieve ignition
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e Performance metrics:
areal density and YOC
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Warm targets have been imploded on OMEGA
to test the performance of Sl pulse shapes*
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There is no database for cryogenic Sl experiments
FS€ CLE
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A new triple-picket configuration will provide
a better performing and experimentally tunable design*
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The triple-picket design is optimized for the OMEGA
constraints of 25 kdJ and 25TW
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DRACO simulations of the proposed Sl design (25 kJ)
shows moderately improved performance
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Target parameters

IFARy/3: 13 30 p(mg em?)
Vimp: 2.7 x 107 cm/s
Olmin: 1.7 25 194
No shock 98
1-D yield: 3.6 x 1013 2 ,
YOC: 52% €
PR: 0.40 g/cm? % 15
Shock S
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YOC: 61%
PR: 0.45 g/cm?2 5
e Simulations do not include
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A second design (21 kJ) with a stronger shock
but weaker drive is also under consideration
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* Nonpropagating test shot of the LILAC yield: 1.71 x 1013
previous design predicts a weak YOC: 74%
ignitor shock IFAR: 8
o 7
+ Reduced but extended drive Vimp: 2.3 x 10" C/S
improves shock strength at the PR 0 gem
expense of the assembly pulse Omin: &
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Summary/Conclusions

A new triple-picket design has been optimized
for cryogenic shock-ignition targets on OMEGA
FS€ LLE

Early shock ignition (Sl) targets had a neutron yield over clean (YOC)
of ~12%

A new triple-picket design will facilitate experimental shock tuning

1-D LILAC predicts yields of 5 x 1013 and a peak pR of 450 mg/cm?2

2-D DRACO shows good stability to laser imprinting and ice roughness

New cryogenic implosion experiments will begin early next year
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