Title: The National Ingnition Facility: Pathway to Energy Security and Physics of the Cosmos
Date: Feb 05, 2014 07:00 PM
URL: http://pirsa.org/14020148

Abstract: The <a href="https://lasers.IInl.gov/">National Ignition Facility</a> (NIF), at <a href="http://www.lInl.gov/">Lawrence Livermore
National Laboratory</a> in Livermore, California, is the world&€™s most energetic laser system. NIF is capable of producing over 1.8 MJ and 500
TW of ultraviolet light, 100 times more than any other operating laser. <s></s> By concentrating intense laser energy into targets only millimeters
in length, NIF can, for the first time, produce conditions emulating those found in planetary interiors and stellar environments and creating fusion
energy to power our future. The extreme conditions of energy density, pressure, and temperature will enable scientists to pursue fundamental
science experiments designed to address a range of scientific questions, from observing new states of matter to exploring the origin of
ultrahigh-energy cosmic rays. This talk will describe the unprecedented experimental capabilities of the NIF, its role in strategic security and
fundamental science, and the pathway to achieving fusion ignition to create a clean and secure energy future.
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The National Ignition EJM y
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The National Ignition Facility
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Schedule: Fortunately, we started over 40 years ago

1973 1976 1977

30kJ UV

NIF can demonstrate full-scale
performance for a 1,000 MWe plant
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The Fire of Fusion powers
the stars and galaxies .
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Now let’s look down on our World at Night
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We are everywhere and ...

We are a Voracious Energy Consuming Species
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Global temperatures are rising
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Global temperatures are rising
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And it seems to matter
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This, | believe, is the grand challenge
of all project management

i

Mega-Project 10 Giga-Projects
1,000 megawatt plant 1,000 megawatt plants
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Alternative 1: Continue using conventional energy sources

None seem like sustainable long-term solutions
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Alternative 2:
Expand renewables

Important but not
sufficient for
baseload power
for Giga-city
future
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... 10 provide significant carbon-free
energy for humankind forever
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What do we mean by miniature?
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Ingredients: Hydrogen from water

Filter out heavy water and generate
tritium
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Place in 8 Million degree oven

Compress for a few billionth of a
second and bring to conditions
like inside the center of a star

Convert mass to copious amounts
of energy
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Here’s how

Capsule wall
Solid DT
DT gas
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F concentratesall 192 !aser, beam energy
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Ignition Shot Countdown....
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Chamber
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Oﬂ'e’mrational Target Qhambe:r_‘
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The NIF is opem
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Yields have increased SRS R
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National Academies’ study into
Inertial Fusion Energy (IFE)

“Compelling rationale for establishing inertial fusion enerqy R&D as part
of the long-term U.S. energy R&D portfolio”

External reviews were unanimous in concluding that ignition was
achievable on the NIF

“Planning should begin for making effective use of the NIF as one of the
major program elements in an assessment of the feasibility of IFE”
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Fusion energy soon enough to make a difference

Performance
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LIFE: An integrated approach to plant design . o
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» Based directly on NIF performance

e Maximized use of available materials and technologies
» Systems engineering approach

* Modular, factory built design for high plant availability
» Attractive safety bases enabling simplified licensing
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LIFE offers an extremely attractive solution

Abundant, Negligible

S
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Applications
for LIFE

Clean electricity Desalination
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Applications
for LIFE

Clean electricity Desalination
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Tomorrow wWe live on LIFE
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