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I. Forward problem

● Multidimensional relativistic Newton equation in a static external electromagnetic field [Einstein, 
1907]

● Smoothness and long range assumptions for the external field

 

(1)

(2)



  

(3)

● Integral of motion, the energy of the classical relativistic particle

● Parametrization of the scattering solutions



  

● Scattering map and scattering data for equation (1) :

● Direct problem :

 Inverse problem :



  

II. Inverse scattering at high energies

II.1 The “free” solutions

.

II.2 Asymptotic of the scattering data

● X-ray transform :



  



  

The vector W is known from       and the scattering data: 



  

II.2 Idea of the proof

Theorem 1 was obtained by developing the method of R. Novikov (1999).
Equation (1) is rewritten in an integral equation and we have

where

We consider the operator                 on the complete metric space 

Hence we study a small angle scattering regime compared to the dynamics generated by        .

● Quantum analogs : Born, Faddeev (1956), Henkin-Novikov (1988), Enss-Weder (1995), 
  H. Ito (1995),  Jung (1997). 



  

III. A modified scattering map

III.1 Other “free” solutions



  

III.2 High energies asymptotics of the modified scattering data

● Direct problem :

● Inverse problem :

● Modified scattering map :



  

The vector       is known from       and the scattering data: 



  

Other directions 

- Inverse scattering at high energies for the non-relativistic Newton equation 
in a long-range electromagnetic field

- Inverse scattering at high energies for the N-body problem.

- Inverse scattering at fixed energy in a long range electromagnetic field: similar conjectures to those 
formulated in [Novikov, 1999] for the short range case in classical non-relativistic mechanics. 
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