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Chaika and Eskin proved that the conclusions of Birkhoff’s and Oseledets’ theorems for the Teichmüler geodesic flow hold

at every translation surface in almost every direction. We extend their results by showing that the Hausdorff dimension of

the set of directions exhibiting a definite amount of deviation from the correct limit is not full. Our approach consists of 3

components: proving that Chaika-Eskin’s results hold uniformly in large sets, reducing our problem to one of recurrence

to these good sets and finally controlling directions with bad recurrence properties via a technique originally due to

Margulis.
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