











We use ensembles of simulations to estimate the
probability of ignition NIC

The National Ignition Campaign

Be at 1.3MJ and 285 eV

Results of 10,000 runs varying all 34
1D parameters randomly within their
respective distributions

95% have yield >2 MJ

Yield(MJ)



Statistical ensembles of 2D simulations include
perturbations on all capsule surfaces NIC
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All 1D parameters (dimensions, compositions,
densities, drive parameters) sampled
statistically
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2D calculations provide an assessment of the
impact of non-spherical effects

NIC
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Results of 360 2D simulations (A statistical sample of 60 1D
capsules with 6 random number seeds in 2D for each 1D point)
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The 285 eV point design has a credible chance
for ignition in early NIF operations.... NIC
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Energy Margin = Target Energy divided by
the minimum energy required for ignition
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Ultimately, yields well in excess of 100 MJ may
be possible on NIF

NIC
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Yields versus laser energy for NIF geometry hohlraums

300

250

200

150

Yield (MJ)

100

50

Potential NIF performance at 2
o based on stored 1w energy

Expected NIF performance at 2w
with optimized conversion 10 eV
crystals and lenses I

Expected NIF
performance at 3w

Band is
uncertainty in
hohlraum
performance

Tr(eV) 270gV. 2010-2011
300 eVée - — experiments |
1 2 3
Laser energy (MJ)

NIF-0107-13186
26JL/cld



NIF can explore direct drive or fast ignition
as alternate approaches to ignition NIC
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Fast Ignition

Polar Direct Drive
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* Direct Drive in the Indirect Drive
Geometry

 Higher coupling efficiency than . .
indirect drlve » Separate compression and ignition

- Beam smoothing and implosion * Potentially highest gain

symmetry are major challenges « Short pulse physics is major issue
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The National Ignition Campaign is focused on
preparing for credible ignition experiments in 2010 NIC
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- We are designing precision experimental campaigns for hohlraum
energetics, shock strengths and times, implosion velocity and ablated
mass, and symmetry, which will take 100-200 shots leading up to the first
ignition attempts

- Targets near 1 MJ of laser energy have a credible chance for ignition in
early NIF operations

Ignition is a grand challenge undertaking. It is likely to take a few
years to achieve the required level of precision and understanding
of the physics and technology needed for success.

- The initial ignition experiments only scratch the surface of NIF’s potential
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