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 Plan of the talk

I  Angularly and spatially resolved boundary measurements

II Spatially resolved and angularly averaged boundary measurements

III Internal angularly averaged measurements



  

I Angularly and spatially resolved boundary measurements

I.1 Stationary case   

           : mean free path distance.

Functional space 

Integral equation

(1)

(2)

Bounded operator in



  

         
Inverse problem : 

Uniqueness ? Stability ?                                                              
                                                                             

I.1.1 Uniqueness results



  

I.1.2 Stability estimates in dimension

 



  

 Romanov (1997), J.-N. Wang (1999)
 The last theorem was obtained by generalizing the approach of J.-N. Wang (1999)

Stability for gauge equivalence classes [McDowall-Stefanov-Tamasan 2009]. 

The proof of the first theorem relies on the decomposition of the albedo operator into the sum of 3 
terms: ballistic part, single scattering part, multiple scattering part. 



  

I.2 Non stationary case

Albedo operator

Inverse problem:   

(4)



  

I.2.1 Uniqueness results
Assume that                                    , then

I.2.2 Stability estimates

Stability estimates in the Sobolev norms are also similar to that of the stationary case.



  

II. Spatially resolved and angularly averaged boundary measurements
II.1 Albedo operator

      

Uniqueness and stability

Stationary case [Bal-Langmore-Monard, 2007]

Decomposition

where [BJ3]



  

II.2 Single scattering asymptotic in time close to the boundary distance

 

(A)



  

II.3 Stability estimates



  

III.3.1 When         is the unit Euclidean Ball

and



  

III.3.2 For a larger class of bounded convex domains X 

III.3.3 Comments

Non uniqueness results for the reconstruction of the spatial part           from the first leading term of the 
time asymptotics of the albedo operator in dimension              when      does not vanish at the boundary 
of X.

Modulation frequency analog



  

III.  Internal angularly averaged measurements

Internal measurements 

 We assume 

Decomposition of the operator A



  

III.1 Uniqueness and stability for the ballistic part

 Stability when            is zero everywhere

 Stability when     is known at the vicinity of the boundary + symmetry hypothesis 



  

III.2 Uniqueness and stability for the single scattering part
Asymptotics for the single scattering part

 Stability



  

 Application to the Henyey-Greenstein  phase



  



  

III.3 Comments

1. Existence of a stronger norm for the albedo operator that describes better the range of 
                          

2. For the isotropic case, we don't know whether there exists results similar to 
[Bal-Uhlmann, 2009].
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