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Abstract. The aim of this talk is to present an existence result for a model of the levitation of
a cylindrical metallic body subjected to an electromagnetic field generated by a cylindrical coil.
We consider the transient eddy current equations in cylindrical coordinates (r, θ, z). We assume

the density current in the coil ~JS := JS(t, r, z)~eθ is a data and all the physical quantities are

independent of θ. We introduce a magnetic vector potential ~A := A(t, r, z)~eθ and proceed as
in [1] to reduce this model to the following degenerate parabolic PDE:
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~eθ +∇×
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∇× (A~eθ)

]
= JS~eθ in (0, T )× Ω,

where Ω := (0, rmax)× (zmin, zmax) lies in the meridian half-plane (r, z), µ > 0 is a constant,
Ωt := Ω0 + u(t) ~ez is the location of the metallic piece at time t, σ is the electric conductivity
of the metallic piece in Ωt and σ = 0 outside Ωt. Moreover, we assume that σ(t, r, z) :=
σ̂((r, z) − u(t) ~ez), where σ̂ ∈ L∞(Ω0) and σ̂ ≥ σ > 0. We complement the PDE with the
boundary condition A = 0 in (0, T )× ∂Ω and the initial condition A|{0}×Ω0

= A0.
The vertical displacement u of the metallic piece is governed by the initial value problem

m
d2u

dt2
(t) = 2π

∫
Ωt

fz(t, r, z) r dr dz,
du

dt
(0) = v0, u(0) = 0,

where fz is the vertical component of the Lorentz force, which in this case is given by

fz = −σ ∂A
∂t

∂A

∂z
in Ωt.

Under appropriate assumptions, we have shown in [2] that the PDE above has a weak solu-
tion A = A(u) for each given u ∈ C1([0, T ]). Under the additional assumption that the set of
discontinuities of σ̂ has measure zero, we prove that the coupled problem has a solution locally
in time. With this end, we apply Schauder’s theorem to the mapping F : u ∈ C1([0, T ]) 7→ w,
where w ∈ C1([0, T ]) denotes the solution of the initial value problem above with A = A(u).
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