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Abstract: We study the dynamics near a normally elliptic invariant curve of

a three-dimensional volume-preserving map, focusing on situations
where the tangent and normal frequencies satisfy one or two inde-
pendent resonance relations (single and double-resonant cases).
These resonances can lead to a variety of dynamical behaviours. We be-
gin by describing the three-dimensional resonant structures that arise
in the single-resonant case.
Since certain single resonances may destroy the invariant curve or pre-
vent its reducibility to linear dynamics with constant coefficients, we
distinguish several scenarios within the double-resonant regime. We
then describe the corresponding bifurcations and classify the three-
dimensional structures that appear in a neighbourhood of the curve.
Some of these phenomena have no analogue in two-dimensional sys-
tems and therefore cannot be captured by planar reductions.
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