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Figure 1: Homoclinic tangles to a family {v,} of symmetric periodic orbits. The picture indicates the
manifolds for a return map on a global cross-section; in general only local cross-sections near {y,} and {ps}
would be considered.

Theorem 2.1 For each 1) € B, there is a one-dimensional center manifold W for ¥, so that any
orbit z with itinerary Y (x) = 7, salisfies x € W{. the curve W is smooth and depends continuously
on 1. Moreover, W7, = ¥(Wy).
PROOF. The invariant curves are obtained as intersections of center stable with center unstable
manifolds. We will construct invariant center stable manifolds. Center unstable manifolds are
constructed analogously. For the proof we combine constructions for center stable manifolds from
[Irw80b, GilVan87] with constructions for horseshoes from [Irw80a, HomVilSan03].

The family {,} gives a curve {p,} of fixed points p, = 7,N g for ¥ in ;. Likewise, {pq} gives
a curve {rq} of homoclinic points r, = ps N X; for ¥ in £;. Take coordinates z = (z, z¢, Ty) in
R*™-1 on X corresponding to the projection of the D X;-invariant splitting E* @ T{y,} ® E® at 7,
onto ¥y. The z.-axis is tangent to the curve of fixed points {p,} at p,,. Take similar coordinates
on I, which we also denote by z = (z;, Z¢, u). The z.-axis is here tangent to the curve {ry} at
Tay. We may assume that the involution R acts linearly in the z-coordinates on £y and ; by

R(zs, Zc, Ty) (3m3c:93:)-
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EALLT

= We(R(r)

Figure 2: A heterodimensional cycle involving a hyperbolic periodic orbit - and its symmetric image R(r).

(I1) wWer(7)h A W2(R(T)), Wos(R(r))h AW
(12) Wes(r)h 2 WH(R(T)), We(R(r))h 2 W3(7),

For both (I1) and (12), the two conditions imply each other by reversibility.

Consider a small neighborhood of the periodic orbits T, R(7) and the heteroclinic orbits P, p2.
Take small cross-sectionsg Yo and ¥y = R(Zy) near T and R(T) respectively. Talke small symmetric
cross-sections ¥p, £3 near p! O Fix(R) and p? N Fix(R) respectively. Consider the first return map
¥ on the union of these four Ccross-sections, following orbits only as long as they are near the
heterodimensional cycle. Abstracted from the previous sections, we can reduce the dynamics near
the heterodimensiona] cycle to a skew product of interval maps.

Theorem 4.1 There 4s a subshift of finite type B so that for each n € B, there is a one dimensional
center manifold Wg for ¥, so that any orbit x with winerary Y(z) =, satisfies x € W5, the curve

10
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