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Abstract

The target physics of heavy ion inertial fusion are briefly reviewed. In particular, the design of x-ray
converters embedded in a hohlraum target is a critical issue in the achievement of the highly uniform implo-
sion of a fuel pellet. The radiation symmetrization mechanism is systematically shown. Different kinds of tar-
get designs are presented using, for example, localized compact converters and uniformly distributed foam
converters. These, in turn, strongly affect accelerators’ key parameters such as the total driver energy Ep,
jon kinetic energy E,,,, focal spot radius #r, and beam array configuration. In light of the high efficiency and
reliability of heavy ion accelerators, it seems possible to create a practical power plant design in which the
minimum required pellet gain can be tolerated at moderate levels (G >50) under the condition of Ep = 3 -

5M], Egu=5 - 10GeV, and 7y = 1.5 - 5 mm.
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Fig. 1 Different target configurations for indirectly driven heavy

ion fusion. The arrows indicate ion beams, the hatched
areas represent the converter elements, the solid lines
mark the confining wall of the cavity, and the dashed
circles give the location of the fusion capsule.

Fuel Capsule

Hohlraum Wall

Fig.2 Scheme of a hohlraum target, with various radiation
powers defining the transfer model.
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3. Overlapping
effect G(Nc)

Fig. 3 Three different mechanism of radiation symmetrization in a hohlraum target.
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Fig.4 The geometrical smoothing factor for even mode num-

bers.
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Fig.5 Schematic view of the cylindrical converter (left) and the
energy flow diagram obtained by simulation (right).
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Fig. 6 -Schematic view of the spherical foam converter (left) and
the temporal evolutions of the x-ray intensity on the cap-
sule and beam power (right).
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a beam axis

Fig. 7 Schematic view of the conic irradiation system for N¢ =
5. The beam axes pointing the target center are arranged
on the cone surfaces.
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curves are obtained the analytical model using cylindrical
converters, where r= and R denote respectively the focal
spot radius and the beam stopping range. The symbols
are the results obtained by radiation hydrodynamics
simulations.
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Fig.9 The energy flow diagram of a HIF power plant. The high
driver efficiency as high as 30% significantly reduces the
required pellet gain, and this makes it easy to draw differ-
ent kinds of target design on a wide range.
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