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Summary

Performance of ignition-scaled, direct-drive,
cryogenic implosions on OMEGA is in good

agreement with 2-D hydrocode simulations
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* There is good agreement between the measured and simulated laser
absorption fraction for cryogenic implosions (within + 2%).

e Cryogenic target preparation techniques have achieved 1-um-rms
D,-ice layers, the NIF requirement.

* Directly-driven cryogenic implosions on OMEGA have produced
compressed deuterium fuel areal densities of ~100 mg/cm?2.

* The results give increased confidence in the direct-drive approach
to ICF ignition.

Cryogenic DT implosions will begin in 2005.
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OMEGA cryogenic targets are energy scaled

from the NIF symmetric direct-drive point design .
LLE

NIF: 1.5 MJ

~3 um CH Energy ~ radius3;

1.69 mm power ~ radius?;
time ~ radius

1.35 mm

Gain (1-D) = 45 108 ——
L o= Pfuel

102 _ _PFermi

g ?/‘
= 101
=

(@]

o

o 2 4 6 8 10

E11251g



Direct-drive ICF has traditionally traded target

performance for increased hydrodynamic stability
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Extensive 2-D simulations* have shown a correlation
between target gain and the roughness of the inner
ice surface at the end of the acceleration phase
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A stability analysis* defines the ignition-scaling

performance window for low adiabat implosions
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e The NIF gain and OMEGA yield can be related by
5% = 0.06 06719 + 0% 10,
where the o/’s are the rms amplitudes at the end of the acceleration phase*.
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Absorption measurements for cryogenic D, shots agree

well with 1-D hydrodynamic simulations for all pulse shapes
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The average difference between 1-D predictions
and absorption measurements is —1+2%.
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The reaction history and bang time for cryogenic
D> implosions is close to the 1-D predictions
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X-ray imaging of cryogenic implosions confirms that

the size of the stagnation region is near 1-D
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The measured (pR), is close to 1-D
for all but the lowest adiabat implosions
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Low /-mode drive nonuniformities due to OMEGA
beams have been significantly reduced
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The best layer to date is 1.2-um rms (all modes)
with the best regions below 1.0-um rms
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Low-order / and m modes can be extracted from

a 3-D reconstruction of the inner ice surface
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Under controlled conditions, the layer quality

can be maintained well below the triple point
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* Higher heat loads AND slower cooling rates produced
smoother layers 1.7 K below the triple point.
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Hydrodynamic simulations are consistent with implosion
data over a wide range of ice roughness and target offset
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2-D DRACO demonstrates good agreement in predicting
target performance for shot 35713 (o ~ 4)
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Scaled ignition performance on OMEGA is approaching
the predicted equivalence of high gain on the NIF
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Summary/Conclusions

Performance of ignition-scaled, direct-drive,
cryogenic implosions on OMEGA is in good
agreement with 2-D hydrocode simulations
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* There is good agreement between the measured and simulated laser
absorption fraction for cryogenic implosions (within + 2%).

e Cryogenic target preparation techniques have achieved 1-um-rms
D,-ice layers, the NIF requirement.

* Directly-driven cryogenic implosions on OMEGA have produced
compressed deuterium fuel areal densities of ~100 mg/cm?2.

* The results give increased confidence in the direct-drive approach
to ICF ignition.

Cryogenic DT implosions will begin in 2005.
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