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Abstract

Let S be a hyperbolic Riemann surface of genus p > 1, which has no free
boundary curve and contains only one puncture x. Let C(S) denote the curve
complex of S, which is equipped with a path metric dC . Let C0(S) denote the set
of vertices of C(S). Masur–Minsky showed that there exists a constant c > 0 such
that for any pseudo-Anosov map f : S → S, any integer n and u ∈ C0(S), we have
dC(u, fn(u)) > c|n|.

In this presentation, we consider the subgroup F of the mapping class group
Mod(S) which consists of elements isotopic to the identity on S̃ = S ∪ {x}. By
a result of Kra, F contains infinitely many pseudo-Anosov elements and every
pseudo-Anosov element in F determines an oriented filling closed geodesic on S̃.
We prove the following result:

Theorem. For any f ∈ F , there exists u ∈ C0(S) such that

dC (u, fm(u)) ≥


|m| if |m| ≤ 7,

2|m|+5
3 if |m| > 7.

Remarks. Set τC(f) = lim infm→∞ dC (u, fm(u)) /m. We know that τC(f)
depends only on f and is called the asymptotic translation length for the action
of f on C(S). For a subgroup H ⊂ Mod(S) we write

LC(H) = inf {τC(f) : for all pseudo-Anosov elements in H}.
It is well known that as the genus p → +∞, LC (Mod(S)) → 0 and, for certain
subgroups G of Mod(S), LC(G)→ 0. The question arises as to whether there are
subgroups G′ of Mod(S) such that LC(G′) does not tend to zero. As an immediate
corollary of the above Theorem, we estimate that 2

3 ≤ LC(F ) ≤ 1 which answers
the question negatively.

Department of Mathematics, Morehouse College, Atlanta, GA 30314, USA.

E-mail address: czhang@morehouse.edu

Date: October 01, 2014.
1991 Mathematics Subject Classification. Primary 53G35; Secondary 53F40.
Key words and phrases. Riemann surfaces, Pseudo-Anosov, Dehn twists, Curve complex, Fill-

ing curves.

1


