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The OMEGA cryogenic target campaign is an important
stepping stone to direct-drive ignition on the NIF

TC5761

• The OMEGA cryogenic targets are energy-scaled versions of the
direct-drive ignition targets.

• The OMEGA design’s smaller hot spot makes OMEGA designs more
sensitive to nonuniformity than NIF designs.

• The first 60-beam cryogenic implosions campaign with higher-adiabat
pulses have achieved 30% of 1-D yields.

Summary



• Target designs are characterized by the isentrope parameter α:
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The base-line direct-drive ignition target is
a thick DT-ice layer enclosed by a thin CH shell
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OMEGA cryogenic targets are energy
scaled from NIF ignition targets

Energy ~ radius3, Power ~ radius2,
Time ~ radius
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NIF

ρRpeak
 ~ 1300 mg/cm2

<T>n
 ~ 30 keV

Yn
 ~ 2.5 × 1019

ρRpeak
 ~ 300 mg/cm2
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 ~ 3.9 keV
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 ~ 1.8 × 1014
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The OMEGA design’s smaller hot spot leads to a
greater reduction in performance than the NIF design

1-Thz, 2-D SSD with PS
1-µm inner ice surface roughness

840-Å outer surface roughness

• 2-D ORCHID calculations have shown that the NIF gain*

and OMEGA yield can be related to σ2 = 0.06 σ2
         + σ2

*Goncharov et al, Proceedings of IFSA 1999.
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TC5730

Current OMEGA cryogenic targets use D2-ice layers

D2 ice

D2 gas

100 µm

360 µm

CH thickness ~ 3 µm
(design goal:  1 µm)

Ice roughness ~ 10 µm
(design goal:  1 µm)
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Near-term cryogenic experiments
use a higher-adiabat laser pulse
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TC5728

2-D DRACO calculations with inner ice
roughness show a range of areal densities

• 1-ns square incident
on a 100-µm D2 ice
layer with a 9-µm rms
inner ice roughness
(l < 30) gave

– 57% of 1-D yield and

– 75% to 100% of 1-D
areal density.

• Effects of power
balance and imprint
will be modeled.
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TC5729

Cryogenic implosions on OMEGA
have shown 30% of 1-D yields

Shot 24096Shot 24089

MIT

F. Seguin et al., FO2.004
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The OMEGA cryogenic target campaign is an important
stepping stone to direct-drive ignition on the NIF

TC5761

• The OMEGA cryogenic targets are energy-scaled versions of the
direct-drive ignition targets.

• The OMEGA design’s smaller hot spot makes OMEGA designs more
sensitive to nonuniformity than NIF designs.

• The first 60-beam cryogenic implosions campaign with higher-adiabat
pulses have achieved 30% of 1-D yields.

Summary/Conclusion


