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FRAMEWORK

T : M O a diffeo acting on a compact Riemannian manifold M
& such that g oT~! = y for an ergodic probability measure y.
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BASIC QUESTION
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OUR MOTIVATING EXAMPLE: THE HENON MAP
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ABSTRACT SETTING

Nonuniformly hyperbolic systems modeled by Young towers
(Annals of Math., 1998)
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Extra assumption: 1D local unstable manifolds.

Young tells us that there exists a SRB measure p and
exponential decay of correlations for Holder observables.



THEOREM (J.-R. C. — P. COLLET)

There exist constants C,a,b > 0 such that for all » € (0,1):
o There exists a set M, such that

M) < C""b;

o For all y ¢ M, one has

[t/n(Br ()] ‘ i
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for every integer k > 0 and for every ¢t > 0.



AN ABSTRACT POISSON APPROXIMATION RESULT

Let (X,,)new be a stationary {0, 1}-valued process.
Set ¢ :=P(X; =1).

Then, for all positive integers p, M, N such that M < N — 1 and
2 < p < N, one has

drv (X1 + -+ + Xn,Poisson(Ne)) < R(e, N,p, M)

where

R(€,N,p, M) = 2NM(R1(€,N,])) +R2(57p)) + R3(67N3p7 M)



APPLICATION TO OUR DYNAMICAL SYSTEMS

X; =1, oT"!
e = (B (y))

N = [t/u(B:(y))]

p=0(1)[log(r™)]

M =1+ [log(r™Y)]
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ABOUT R,

p—1

Ra(e,p) = ZE (exa=13 Tixpsa=13)
=1

Since X; = 1p () © T7=1 one has
I, —ylix, =1y =1 if B(y) NTY(B(y)) # 0.

For ¢ ‘small’ this means that y recurs ‘fast’. We prove that

p{y: 31 < k< cllog(r™)] : B(y) N T'(Bo(y) £ 0} < O(1) 1",

For ¢ ‘large’, use decay of correlations.



ABOUT Ry

We need to get

’/ﬂmy)(:r) 1, () (Tz) du(z) — ((Br(1)))°| < 0(r) (B (y))

with lim,_,o 6(r) = 0 except for y in set whose p-measure goes
to 0 when r — 0.



PROBLEM:
we must replace the 1y, by some Lipschitz functions.

This creates an extra error given by the measure of the coronas
Br(y)\Br—r5 (y) (5 > 1)
Again, we can exclude a set of ‘bad’ centers outside which

1(Br(y\B, s (y)) = o((Br(y)))

provided ¢ is large enough (exponential decay of correlations
needed for that).



