Fusion at the Crossroads

by T. C. Simonen

usion energy, the result of fusing light atoms such adear fusion was suggested in the 1920s, and serious
hydrogen to form heavier elements, powers the suefforts to do so began after World War Il. During nearly a

and the stars. Controlling the fusion process to produckalf-centuy, scientists have made remarkable advances.
electricity would offer tremendous bene-Yet despite that progress and the potential payoff,-Con

fits over fossil-fuel and nuclefission gress sharply cut fusion funding in 1996, largely because

Can the power of power plants. Like fission, fusion causesof a desire to reduce the federal budget deficit, a lack of
no air pollution. Fusion could reduce urgency about energy research, and the expense of
the sun really be nuclear waste and eliminate public con-building the next-step in fusion-research facilities.

cern about nuclear accidents. Moreover, The cutbacks have changed the character of U.S.
the major fuel of fusion, deuterium, is fusion research from a program to develop and demon
abundant, inexhaustible, and readily strate fusion technology to one more focused on
extracted from water. The trace of deuterideveloping a better
um in a gallon of water would provide as much energy asnderstanding
300 gallons of gasoline with just a little helium exhaustof the physics
Fusion would typically use a mixture of deuterium andnvolved. The goal
tritium in a plasma. When a deuterium ion (one protontoday is to establish
and one neutron) fuses with a tritium ion (one protona stronger scientific
and two neutrons), this union forms a helium ion (twobase on which to
protons and two neutrons) and releases a neutroge F eventually create
neutrons easily sail through the magnetic field confiningconomically and
the plasma and strike the containerOs inner wall. Lithiuranvironmentally
compound-filled OblanketsO lining the wall absorb thettractive fusion
neutrons, generate tritium, and heat fluids flowingpower. On the basis
through them. In an operating power plant, this heabf this program
would be used to produce steam or high-temperature gasstructuring, con-
to generate electricity. gressional support
Fusion research links compelling scienceéhas increased and
to a big payoff. The extreme temperaturesunding has been
needed for fusionNgreater than 1108  partially restored.
iCNhave been reached by using magnetic . .
fields to confine the plasma. ResearcherE-USION pPhysSicS
have now produced fusion power up to 16 Plasmas with the temperatures and densities neces-
MW. New diagnostic instruments and sary for fusion are now commonplace in the laboyator
improved simulation capabilities havealthough no one has gotten more power out of & con
deepened our understanding of the procesgolled-fusion reaction than was put in to run it. HighN
to the point that we know we can make although briefNbursts of fusion energy have been pro
fusion-generated electricity a reality. Thaduced in tokamaks that operate with deuterium-tritium
future challenge is to make fusion energylasmas. For example, the Joint Europeakamak
economical, environmentally practical(Abingdon, England) recently produced a peak power
(fusion turns the interiors of chambers output of 16 MW after the plasma was heated for 1 s
mildly radioactive), reliable, and safe. with a power of 25 MW. To build on this base will
The possibility of controlling thermonu require a new facility, one capable of heating ionized
gases by Oplasma burning,O a state in which most of the
heat needed to maintain temperatures high enough for
fusion comes from the fusion reaction itself.
Today, researchers are investigating very high-temper
ature plasmas to determine such things as how energy
leaks out across the magnetic field and how currents

harnessed?
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