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Magnetic fields of the order of hundred of MG may relax ignition conditions for inertial con-

fiment fusion (ICF) [1]. The nearly axial magnetic field generated by one or two coils can be

strongly compressed in the laser-driven implosion of a spherical target, and increased neutron

production has been reported [2]. Such developments motivate the present work. We have up-

graded our ICF code DUED [3] by including models for magnetic field evolution and for the

effects of the field on plasma and charged fusion product transport.

DUED is a two dimensional radiation-hydrodynamics and nuclear code. An initially axial

magnetic field B (with lines in the plane of the simulation) is easily dealt within the code 2D

cylindrical scheme. Subsequent evolution of B leads to the generation of out-of-plane compo-

nents. However, such components are relatively small in the cases of interest, and we can there-

fore use a 2D model also for the magnetic field. By proceeding similarly to Ref. [4] we write

an equation for B evolution describing field advection, diffusion and electrothermal (Nernst) ef-

fects. Rather then solving the equations for the two components of B we solve for the azimuthal

component of the vector potential AΦ. The relevant finite-differenced equation is solved effi-

ciently by a fractional step procedure, dealing sequentially with advection, diffusion and Nernst

term. We then obtain B from B = ∇×A, and compute the expressions for the conductivities and

charged fusion product diffusion coefficients accounting for the effects of the magnetic field.

We present applications to the laser-driven implosion of two different targets (using the exper-

imental results of Ref. [2] as a benchmark). We discuss the relative contribution of advection,

diffusion and electrothermal effects, and the sensitivity to the conductivity flux-limiters. We

also present a preliminary study of the ignition of precompressed magnetized deuterium-tritium

assemblies with a central hot spot.
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