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How do We Make Atoms Fuse?
• Placing them under very high pressures at high

temperature.
– Gravity
– Inertial confinement

• Heating them to very high temperatures (i. e., high
velocities) and running them into each other.
– Containment with high magnetic fields

• Acceleration into each other at high velocities.
– Electrostatic confinement























Where Do We Get Deuterium and Tritium From?

• Deuterium:
– Stable isotope
– 0.015 mole % in hydrogen bearing compounds

(1 atom in every 6670 hydrogen atoms)

– Estimated inventory on Earth-5,000 billion tonnes

• Tritium:
– Radioactive isotope-12.3 year half life

• 3H1---> 3He2 + e- + 28 keV

– Made from Li bombarded by neutrons
• 1n0 +6Li3 --> 4He2 + 3H1 + 4.8 MeV
• 1n0 +7Li3 --> 4He2 + 3H1 + 1n’0  - 2.5 MeV
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Laser

Z-Pinch – Energy application depends 
on finding a credible rep-rate concept

Heavy Ion Beam

Light Ion Beam

Light ion development currently on hold 
due to inability to focus adequately

There are 4 Current ICF Drivers
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(1) Shield

(2) Reflector / vacuum chamber

(3) INPORT units

(4) Final focus magnet

(5) Vacuum line

(6) Perforated plate

(7) IHX
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(1) Reactor chamber

(2) Driver

(3) Transport carriage

(4) Circumferential rails
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Conclusions
• There is a substantial world research program

(≈ 2 $B/y) to harness Fusion as a major energy source
in the 21st Century

• While most of the world program is concentrated on
magnetically confined plasmas, the inertial fusion
program will probably reach ignition and breakeven
first.

• Both inertial and magnetic confinement approaches are
concentrating on the DT fuel cycle

• Advanced fusion fuel cycles will require a different
approach


