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.Mirzakhani (2007),  Tan-Wong-Zhang (2006),   Σ  hyperbolic , n>0 geodesic boundary 

. McShane (1998),    Σ hyperbolic ,  n>0 cusps 



Mirzakhani proved important results on Mod(g,r) using her identity: 
computing volume of Mod(g,r), etc 

. Bridgeman (2009),  Σ hyperbolic,   ∂Σ geodesic boundary, 

 dilogarithm 



Q:    Are there McShane type identities for closed hyperbolic  surfaces? 

RM. It also holds for hyperbolic ∑ with geodesic boundary and/or cusp ends. 

Thm 1. (L-Tan)  For any hyperbolic closed surfaces  ∑g 



 .  vol = invariant measure on UTΣ, s.t.   vol(UTΣ) = 2π Area(Σ) 

.  UTΣ = unit tangent bundle of Σ  

  .  v  UTΣ generates geodesic rays from v, -v 

Ergodicity of geodesic flow: 
 
for a.e.  v  UTΣ, both gv

+ and gv
- end at  Σ.  

 

Bridgeman’s work, assume  Σ≠φ. 



Lemma 1.     A geodesic s from ∂Σ to ∂Σ is homotopic to a unique orthogeodesic α. 

Bridgeman’s identity: 
 
                       vol(UTΣ) = ∑

α  
vol(B(α)). 

 
What is  vol(B(α))? 



Bridgeman’s calculation of B(α) 



Thm 1. (L-Tan)  For any hyperbolic closed surfaces  ∑g 

Back to 



Decompose  UTΣ    according to  P =               and  T = 

equal speed in both directions 

Stop 

Assume  Σ = φ.  Ergodicity of geodesic flow: 
 
           for a.e.  v  UTΣ, both gv

+ and gv
-  are not simple.  

 





subsurface P or T 





We don’t know how to compute this  volume. 



There is a similar formula for vol(W(T)). 



How to compute vol(W), W= { v  UTP | G(v) ≈  P } 
 











Consider all v generating lassos α  from  l2 homotopic to  l1   



                                                                            







Thank you 


