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The National Ignition FacilityThe National Ignition Facility

Limitless Clean Energy
Eye on the Cosmos

Limitless Clean Energy
Eye on the Cosmos
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Clean Energy: Humankind’s Challenge
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Clean Energy: Humankind’s Challenge
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Two New Ones Each Week!Two New Ones Each Week!

10,000 Power Reactors Must Be
Built This Century

10,000 Power Reactors Must Be
Built This Century

How Many More Power Plants
Do We Need?
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Fusion Energy:
70 g of Water
Carbon Free

Fusion Energy:
70 g of Water
Carbon Free

Chemical Energy:
Supertanker Full

of Carbon Dioxide-Rich Oil

Chemical Energy:
Supertanker Full

of Carbon Dioxide-Rich Oil



Could we build a minIature sun on earth



Ignition target



NIF-0607-13692.ppt NIF Town Hall Meeting, June 16, 2007 9

Target movie
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After 47 years, all of the pieces for ignition are
nearly in place

• The NIF laser and the equipment needed for ignition experiments,
including high quality targets, will be available in 24 months

• We have an ignition point design target near 1 MJ with a credible
chance for ignition during early NIF operations

• We have an Early Opportunity Shots (EOS) system commissioning
campaign with 96 beams planned to start in 12 months

• The initial ignition experiments will only scratch the surface of NIF’s
potential, which includes high yields with green light and greatly
expanded opportunities for the uses of ignition by decoupling
compression and ignition in Fast Ignition (FI)



Lab aerial w/sf and nif



NIF is 705,000 sq ft
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NIF laser system
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NIF concentrates all the energy in a football
stadium-size facility into a mm3
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NIF Project is 94% complete and in 16 months
will be complete



Movie here





Laser Bay 2







NIF-0607-13692.ppt NIF Town Hall Meeting, June 16, 2007 21

15th Bundle
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1w, 2w, and 3w
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NIF is steadily developing a large range of
experimental capabilities
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Atomic Weapons Establishment

University of Rochester, LLE
Los Alamos National Lab

Physics of Plasmas
Nuclear Fusion

Physical Review Letters

“External Users” participated
in the 2004 NIF Early Light Experiments



The goal of NIC is thermonuclear burn in the
laboratory with a credible campaign in 2010
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NIF 2010 campaign
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NIF/NIC Integrated Schedule



Cryogenic Layering Prototype Target



Ignition plan has 35 distinct diagnostic
requirements
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Multiple ARC radiographs at intervals ~20- 80ps
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• The compression laser assembles the fuel to uniform, high density:

• The ignition laser generates hot electrons that propagate through to the dense
fuel and deposit their energy initiating a burn wave:

Fast ignition, which separates the fuel
compression and ignition, will be tested on NIF

Electron generation Electron transport Electron deposition



NIF-0607-13692.ppt NIF Town Hall Meeting, June 16, 2007 35

Direct drive can achieve ignition conditions while
NIF is in the x-ray-drive configuration
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Ultimately, yields well in excess of
100 MJ may be possible on NIF
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Is NIF a precursor to an IFE plant?
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Assuming:

• ID Fast Ignition 

— G=200 @ 2MJ 0.5 m

• Liquid 1st walls

• 10 MW DPSSL 

— 2MJ, 5Hz,0.5 m, 15-20% )

We have performed a systems study
of a 1 GWe IFE power plant
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NIF Master Strategy
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NRC committee on HEDP:
X-Games of Contemporary Science

NRC committee on the
Physics of the Universe

NIF can play a key role in international
science vision
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NIF’s Scientific Environments

These certainly qualify as “unprecedented.” 

• These are the conditions of Extreme Laboratory Astrophysics

— T >108 K matter temperature

—  >103 g/cc density

— Those are both 7x what the Sun does!

Helium burning, stage 2 in stellar

evolution, occurs at 2x108 K!

• Core-collapse Supernovae, colliding

neutron stars, operate at ~1020 n’s/cc

—  NIF: n = 1026 neutrons/cc

• These apply to Type Ia Supernovae!

— Electron Degenerate conditions

— Rayleigh-Taylor instabilities for

(continued) laboratory study.

• Only need ~Mbar in shocked hydrogen to study the EOS

in Jupiter & Saturn

— Pressure > 1011 bar
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Three university teams are starting to prepare
for NIF shots in unique regimes of HED physics

Planetary
physics - EOS

Paul Drake, PI, U. of Mich.
David Arnett, U. of Arizona, 
Adam Frank, U. of Rochester, 
Tomek Plewa, U. of Chicago, 
Todd Ditmire, U. Texas-Austin 
LLNL hydrodynamics team

Raymond Jeanloz, PI, 
   UC Berkeley
Thomas Duffy, Princeton U.
Russell Hemley, Carnegie Inst.
Yogendra Gupta, Wash. State U.
Paul Loubeyre, U. Pierre & Marie 
   Curie, and CEA
LLNL EOS team

Christoph Niemann, PI,
     UCLA NIF Professor
Chan Joshi, UCLA
Warren Mori, UCLA
Bedros Afeyan, Polymath
David Montgomery, LANL
Andrew Schmitt, NRL
LLNL LPI team

Astrophysics -
hydrodynamics

Nonlinear optical
physics - LPI
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Hot

kbT=1-100 keV
Dense

 Natoms 1023-26 cm-3

1034 cm-2 s-1

(fluence=1023cm-2)

  10-12 - 10-14

s

High Neutron Flux

A working group has been formed including: LLNL (Schneider), 
LBNL (Phair), UCB (Moretto), Univ. Notre Dame (Wischer), 
Colorado School of Mines (Greife), GSI, University of Oslo

Nuclear science on NIF

• Unique conditions on NIF will
enable studying:

— Dynamics of nuclei in
excited states

— Charged particle reactions
relevant to nucleosynthesis

— Solar neutrino physics
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NIF’s planning supports DOE’s goals for “civilian
research” and NNSA-SC partnering

Science Sept 29 Issue, p1874



U.S. Academic Alliance



NIF will be an integral member of
the HED community

Z petawatt
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Our goal: turn NIF into the premier international
center for HED experimental science

APS

Chandra X-ray Observatory

SLAC

CERN

France

Switzerland

NIFNIF
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NIF is a National User Facility



NIF: Visions of yesterday become reality of
today
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The National Ignition FacilityThe National Ignition Facility

Limitless Clean Energy
Eye on the Cosmos

Limitless Clean Energy
Eye on the Cosmos
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Blue screen



Rainbow



Coal generated electric energy
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Fossil Fuels Can’t Keep
Up and their Climatic
Effects Could be
Devastating

Fossil Fuels Can’t Keep
Up and their Climatic
Effects Could be
Devastating



WIRED Energy Utopia
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There are two major possibilities for fusion
energy



National Ignition Facility
Three years to a New Age for Science
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NIF provides unique environment for science
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