ing the vacuum vessel that will hold the fusion plasma.
633 massive stainless steel forgings—360 tons of material—were manufactured in Germany and shipped
to Hyundai Heavy Industries, for this purpose This
vacuum vessel acts as the first safety containment barrier, inside which the plasma is to be suspended by the
magnetic field. The ITER vacuum vessel will be twice
the size of any other tokamak ever built, and will
weigh over 8,000 tons—slightly more than the Eiffel
Tower. South Korea is also building the thermal shield
which is positioned between the vacuum vessel/cryostat and the magnets to protect them from radiation
damage. South Korea and China are the only two
countries in the world that operate superconducting
tokamaks for fusion development, while Japan is soon
to be the third.
South Korea is unique in developing a domestic
demonstration reactor alongside ITER, called
K-DEMO, which intends to produce double the power
of ITER for a longer period of time. It is designed to be
a small step away from a commercial fusion plant, and
is planned to come online seven years after ITER.

Livermore’s Laser Fusion
Progress Widely Covered
Feb. 13—Exciting results from laser fusion experiments that were carried out last Summer and Fall at
the Lawrence Livermore National Laboratory in California are attracting worldwide attention, as the results were reported in this week’s issue of Nature
magazine. The Reuters and other wire service reports, including comments by the scientists, were
picked up extensively around the world.
In a series of experiments on the 192-beam National Ignition Facility (NIF), for the first time, a laser
fusion experiment produced more fusion energy than
the amount of energy deposited by the laser on the
fuel target, described as a positive fuel-energy balance. Overall, the lasers deposit less than 1% of their
total energy onto the fusion fuel, so this is not yet
energy “breakeven.” The Lab ran a series of experiments, changing various experimental parameters,
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China: In addition to constructing a share of the
toroidal field superconductor, China will build the
protective thermal blanket and blanket-shield, and
power supply. The ITER power supply test facility,
which was built for the project at China’s Institute of
Plasma Physics, set a new record in both AC and DC
current generation this past December. China’s domestic fusion program is taken very seriously, considering its growing population and current dependence
on coal. China also intends to develop a parallel demonstration reactor to maximize participation in the
ITER.
The United States is responsible for the central solenoid, and a portion of the superconducting components. The U.S. has taken responsibility for the control
and measurement of the plasma, which will play a key
role in the advancement of fusion. One of the big challenges is to prevent major disruptions of the plasma,
which will stop the reaction.
Imagine the surface of the Sun as the outer edge of
the tokamak. Like the Sun, these edges have a tendency to become a tempestuous sea of plasma, which

such as the shape, energy level, and timing of the
laser pulse, to try to get closer to eventually achieving a sustained fusion reaction, described as “ignition.”
The importance of these results is not the amount
of energy, per se, explained two top inertial fusion scientists, but that there was a self-heating of the fusion
fuel. Although that heating did not lead to a sustained
ignition of the rest of the fuel, they estimate that it
produced about half of the total number of fusion reactions that took place. To achieve the recent result,
Ed Moses, Associate Director of NIF, explained in
October, that in August, the scientists had lowered the
energy of the lasers “a tiny bit—about 5 percent—but
more important, we changed the shape of the energy
pulse. . . . We got three times the energy out,” compared with previous experiments, Moses said.
Talking with the press yesterday, the principal
author of the Nature article, Omar Hurricane, described the results, as “quite unique. And that’s kind
of a major turning point, in a lot of our minds. . . . We
are closer than anyone has gotten before.”
—Marsha Freeman
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