The Effect of Nonuniformity on Direct-Drive Plastic-Shell
Implosions on the OMEGA Laser
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Triple-Picket Warm CH Implosions
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Near 1-D areal densities are obtained for in-flight

aspect ratio ~31 in warm-CH implosions
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* In-flight aspect ratio (IFAR)1, the ratio of shell radius to thickness,
is an important parameter characterizing nonuniformity growth
and the minimum energy required for ignition

e IFAR is varied in triple-picket, warm-plastic implosions by changing
picket energies and timings with the goal of identifying the maximum
allowed IFAR for direct drive

* Target performance degrades with increasing IFAR

— neutron yield decreases by a factor of ~2.5 when IFAR is increased
to 31 from 60

— the fraction of areal density recovered in the experiment also
decreases significantly when IFAR is increased
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IFAR is an important parameter characterizing
target performance for hot-spot ignition
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IFAR is an important parameter characterizing

target performance for hot-spot ignition
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Conventional
hot-spot ignition

IFAR ~ 30 IFAR
Vimp ~ 3.9 x 107 cm/s IFARmax = ?
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IFAR is varied in warm-plastic-shell implosions by
varying picket energies and timings in triple-picket

laser pulse shapes
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e OMEGA cryogenic implosions irradiated with triple pickets have shown
near 1-D pR ~ 300 mg/cm?2 with IFAR ~ 30 and Vi, = 3.0 x 107 cm/s.’
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Two-dimensional DRACO simulations indicate the

degradation of areal density for IFAR between 30 and 40
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*V. N. Goncharov et al., Phys. Rev. Lett. 104, 165001 (2010).



Yield (1-D) (x1011)

Measured neutron yield degrades significantly

with increasing IFAR
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PR (mg/cm?) (1-D)
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The fraction of areal density recovered experimentally

decreases with increasing IFAR
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Cryogenic implosions can tolerate a higher IFAR

because of the presence of DT at the ablation surface
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Summary/Conclusions

Near 1-D areal densities are obtained for in-flight

aspect ratio ~31 in warm-CH implosions
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* In-flight aspect ratio (IFAR)1, the ratio of shell radius to thickness,
is an important parameter characterizing nonuniformity growth
and the minimum energy required for ignition

e IFAR is varied in triple-picket, warm-plastic implosions by changing
picket energies and timings with the goal of identifying the maximum
allowed IFAR for direct drive

* Target performance degrades with increasing IFAR

— neutron yield decreases by a factor of ~2.5 when IFAR is increased
to 31 from 60

— the fraction of areal density recovered in the experiment also
decreases significantly when IFAR is increased
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