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Fast isochoric heating of a pre-compressed fusion
fuel core with a relativistic intensity short-pulse laser is
an alternative path to create the inertial confinement
fusion (ICF) ignition spark. This scheme avoids the
ignition quench caused by the hot spark mixing with the
surrounding cold fuel, which is the crucial problem of
the currently pursued ignition scheme, namely the central
ignition scheme. In the fast isochoric heating scheme,
laser-produced relativistic electron beam (REB) deposits
a part of REB kinetic energy in the core, and then the
heated region becomes the hot spark to trigger the
ignition.

However, there are two critical concerns in the
scalability of this scheme to the fusion ignition [1]. One
is that a small portion of the REB can collide with the
fuel core after long travel of the REB from the
generation zone to the core because of the inherent large
angular spread of the REB. The other is inhabitation of
production of relatively low energy REB (< 3 MeV) due
to a hydrodynamic expansion of a bulk plasma during
multi-pico-second laser-plasma interaction.

Recently, we have demonstrated significant
enhancement of laser-to-core energy coupling with the
magnetized fast isochoric heating [2]. The pressure of the
heated plasma is close to 2.2 PPa [3] with The method
employs several hundreds Tesla magnetic field that is
applied to the transport region from the REB generation
zone to the core. This results in guiding the REB along
the magnetic field lines to the core [4]. The magnetic
field was generated by wusing the laser-driven
capacitor-coil scheme [5].

In addition to this, we found that the bulk electron
density profile around the relativistic critical density
surface expands by the pressure of the heated plasma and
the lower temperature REs are produced in the steepened
interaction zone [6]. This density steepening remains for
multi-pico-second time scale, therefore, efficient
production of the relatively low temperature REB can be
sustained even with multi-pico-second heating laser.
Further progress of the project based on these results will
secure scalability of this scheme to the ignition.
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