





The National Ignition Campaign is focused on
preparing for the first ignition experiments in 2010 NIC

The National Ignition Campaign
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The 96 beam campaign will utilize the 30° and 50°
beams to emulate the ignition target NIC
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The 23.5° and 30° beams
heat the waist of the
hohlraum The 50° beams and 44°
beams heat the hohlraum
near the Laser

Entrance hole
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Resolving laser wavelength scale phenomena in the
propagation of a laser beam in an ignition scale
plasma is a grand challenge problem. NIC
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=|etterbox” simulations
capture the essential
physics for “near 2D”
situations, like a NIF
hohlraum, “

|

= A letterbox run for 10’s
of picoseconds using the
code pF3D requires 8
Terabytes of memory and
~ 2.5M cpu-hours on the
8000 processor Atlas _ IS / N
machine or ~ 15M cpu- S~ SR T .
hours on 32,000
processors of the 128,000
processor BG/L machine




The 96 beam emulators are scaled to preserve
hohlraum energy density and per beam intensity NIC
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“Keyhole” targets to meet the shock timing
requirements are one of the optimization targets
which precede ignition experiments NIC
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Surrogate Capsule and
Pedestal support

Visar
line of
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Accurate pulse shaping is a key to “1D”

capsule performance

NIC
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Pulse shape for Be at 1.3 MJ
and 285 eV
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NIF’s pulse shaping system was
designed specifically to meet these
requirements

- Jump in fringe shift gives shock arrival

- Fringe position gives shock velocity




We are doing multivariable sensitivity studies to
assess the margin and robustness of ignition
target designs NIC
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Hohlraum drive symmetry
including effects of LPI
and laser variability for
long wavelength 3D
performance

Pulse shaping and
capsule parameters for
“1D” performance

Hydrodynamic
instability for
shorter wavelength
3D performance
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We have identified 34 pulse shaping and capsule
parameters that impact 1Dcapsule performance NI
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In order to vary all parameters simultaneously, we
incorporate a distribution for each NIC
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We use ensembles of simulations to estimate the

probability of ignition NIC
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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

Point design capsule has a
margin of 4.8 with all 1D
parameters nominal and
no 3D effects
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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
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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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