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The Inertial Fusion Energy Program seeks to extend
the science and technology of

• Defense target physics and fabrication
• fundamental hydrodynamics (fluid motion)
• lasers
• and accelerators

to deliver fusion energy to the world.



The Defense Inertial Confinement Fusion (ICF) Program 
has built several science facilities



The ICF program has made excellent progress in target
physics.

•The remaining challenge is to develop drivers (lasers, accelerators…)
large enough to produce ignition and energy gain.

An experiment at the University of Rochester Omega laser.

•This research has connections to fields as diverse as chip
fabrication and astrophysics.



The ICF program has also made excellent progress in
target fabrication

Defense application require only a few targets per
day similar to those shown here.

The challenge for energy is to mass produce
nearly one million inexpensive targets per day.



An inertial fusion power plant has four main parts

There are fundamental scientific, engineering, and economic challenges
associated with the first three parts.

1. Target factory to produce many low
cost targets (about 5 per second)

2. Driver
(accelerator or laser)
to heat and
compress the target
to fusion ignition

Many
beams Focusing

element

3. Fusion chamber to recover the
fusion energy pulses from the target

4. Steam plant to convert
fusion heat into electricity

How do we use this to make abundant energy?



It may be possible to protect the chamber wall with a
pocket of liquid jets

This approach greatly mitigates the
materials problems but we need
increased understanding and
control of fluids.



Experiments to produce and study precise liquid jets
are underway

UC Berkeley UCLA Georgia TechOscillating jet

This research is important for both magnetic and inertial fusion.



We are presently building the Mercury Laser, a
100J / 10 Hz / 10% efficient laser serving as the
template for future systems

Gas Laser Research at the 

Energy production requires improved laser lifetime,
efficiency, and pulse rate

Solid State Laser Research

•These are the leading types of lasers for power production.

at Livermore Naval Research Laboratory

•There are important applications to defense and industry
(laser weapons, welding, cutting…).



SPS

ISR 25 years ago
(1MJ, 1 TW dc, r=50m)

LEP/LHC
(330 MJLHC, 4 TW dc)

Accelerators for fusion will be smaller than existing high-energy
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For accelerators the scientific challenge is to produce and 
focus beams of unprecedented power.

There are important connections to high energy physics, nuclear,
physics, materials science, biology and medicine.

accelerators such as the Large Hadron Collider near Geneva.



This accelerator at Berkeley studies the science of the
intense beams needed for fusion
MBE-4, the largest U.S. fusion accelerator experiment

Experiments, theory, and computer simulation are
encouraging, but more work is needed.



The Inertial Fusion Energy Program seeks to extend
the science and technology of

• Defense target physics and fabrication
• fundamental hydrodynamics (fluid motion)
• lasers
• and accelerators

to deliver fusion energy to the world.


