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Bringing star power to Earth

Use very high power lasers to create fusion –
releasing city-scale energy output, safely and sustainably 



The fusion fuel — 40 kWhr 
from a milligram pellet of 

deuterium and tritium

Or, less than a gram of fuel 
per person per year for 

their entire energy needs



Malibu in the 60s



Ted Maiman first laser demonstrated on May 16, 1960
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LLNL – 1960, 3 days later
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John Nuckolls proposed to use lasers for fusion energy
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The NIF facility is the culmination of many decades 
of US leadership and investment in this field

NIF can demonstrate 
full-scale performance 
for a 1000 MWe plant
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Nif is the worlds most energetic laser by 100x



NIF concentrates all 192 laser beam energy in a football 
stadium-sized facility into a mm3
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New NIF animation 052209





NIF/LMJ laser Glass
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NIF, 2009 4MJ IR



KDP Rapid Growth 2006 Frequency Conversion
Crystals (KDP)

(2 million carats)



Target Chamber June 1999
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Photoshopped target bay all floors
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The NIF laser is now operating above its 
original design specifications



Inside the target chamber
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In the target chamber

Moses-IPAM_UCLA_041812NIF-0412-24385.ppt 29



50 target diagnostics enable cutting 
edge science on the NIF
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NIC partners

Moses - NIF&PS & WCI DRC Revew, August 14-17, 2011
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We are now within a factor of 2 to 3 of the required 
fuel pressures (350 billion atmospheres!)

NIF can demonstrate 
full-scale performance 
for a 1000 MWe plant
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Consultation with the end-users is our starting point

• Charles "Chip" Pardee (Chairman) —SVP and COO, Exelon Generation

• William Fehrman (Vice-Chair)—President and CEO, MidAmerica Energy Company

• David Christian—CEO, Dominion Generation; President, Virginia Power

• Brian Debs (Member in residence)—former SVP, Ontario Power Generation Corp.

• John Herron—President and CEO, Entergy Operations

• Steve Kuczynski—President and CEO, Southern Nuclear Operating Company

• Michael Sellman—CEO, Nuclear Management Company (Retired)

• Joseph Callan—Former Executive Director, U.S. Nuclear Regulatory Commission



End-user requirements for operations & licensing 

• Focus on pure fusion, utility-scale, 
power producing plant

• Use of commercial materials, 
technologies and delivery mechanisms

• Grid compatibility

• Plant availability

• Economically competitive

• Sustainable (e.g. water use)

• Conventional M&O regime

• Simple regulatory path

• Timely



How we meet the energy challenge has profound 
implications for our economy and security
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Principle of LIFE plant operation

Heat transfer

DT fuel cycle

Laser driver

900 cycles / minute
provides ~ 1 GWe output

Fuel 
fabrication

Fuel 
injection



LIFE Power Balance (example)



LIFE Power Balance (example)



NIF performance, and LIFE’s modular architecture is 
what enables commercialization in a relevant timeframe

Modular fusion chamber 
reduces lifetime requirement 
from 60 years to < 4 years 

Modular laser, optics and 
processing equipment 
enables maintenance 
without plant shutdown

Fusion chamber can use conventional steel rather than wait for 
new radiation-resistant alloys to be developed
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A LIFE beamline folds into a transportable box, 
enabling an efficient & cost-effective supply chain

• Offsite beamline factory
• Truck-shippable 1 beamline
• Low-overhead installation

– Kinematic placement
– Few interfaces

NIF

10.5 m

1.
35

 m

2.2 m

Ability to “hot swap” beamlines 
during plant operations.



LIFE BOX





Oxford Economics have calculated the potential 
impact of domestic rollout on GDP and new jobs

• 4 to 12 B$ annual federal 
and state tax revenue

• Substantial jobs impact in 
the high-tech sector

17 – 47 B$ / 
year
GDP impact

155 – 425,000
average jobs

Low / High scenarios are for 
10 or 5 year doubling times

Similar industrial scale to:
•Aircraft manufacturing
(230,000)

•Machine shops
(246,000)

•Semiconductor manufacturing 
(182,000)



We have been consulting with a range of 
environmental groups on the sustainability of LIFE
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Recent TV / documentary coverage of NIF and LIFE

BBC with 
Steven Hawking

National Geographic

Discovery Channel’s 
NOVA 

Horizon with Brian Cox





Fusion energy – soon enough to make a difference
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Achieving ignition on NIF can be a defining moment for 
the world’s energy future
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Preliminary data!





• Perturbation is larger than predicted

• Motivates 
— Thinner tent / alternate mounting
— Experiments to study

Radiography reveals possible signature of ablation 
front instability growth from tent

Bang time – 640ps BT– 430ps BT– 340ps

800 m 800 m 800 m

Tent
~40 nm

Perturbation seeded by the tent?

150 m

BT± 50ps
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