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Synopsis  In this report we will present a theoretical study of Auger deexcitation in the Coulomb field of  
another charged particle.  
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   In 2004, a novel Young-type experiment was 
proposed and studied theoretically by Barrachina 
and Zitnik [1]. The collisional process can be 
summarized as follows: 

���� � �� � �����2ℓ2ℓ′, � � 2 � �� � �� 
where the outgoing autoionizing helium plays the 
role of the source of a single electron, while the two 
residual protons provide the double-center 
interferometer [2]. 
   The angular distribution (open circles of Fig. 1) 
shows oscillations of the autoionization intensity at 
angles in the range 90°-170°. The theoretical 
interpretation of these results is not straightforward 
for several reasons. First, the autoionization process 
depends on the double capture process. In addition, 
autoionization is affected by the post-collisional 
interaction due to the presence of the protons, 
creating a distortion of the energy and angular 
distributions of the emitted electron. 
   The Final State Interaction (FSI), based on the 
decomposition of the continuum state of the emitted 
electron into an in-going continuum wave function 
and a distortion factor, allows a better incorporation 
of the post-collisional interaction than a 
perturbation treatment in quantum mechanics. 
Barrachina and Zitnik calculated the autoionization 
probability for the configuration 2��  �� by using a 
peaking approximation. Their results show that the 
autoionization intensity presents oscillations on the 
angular distribution.  
   However, the peaking approximation is valid in 
very limited cases. To go further, we improved the 
study by avoiding this approximation. In addition, 
the interferences between different Auger lines 
2ℓ2ℓ�, were included as well as the interference 
between direct ionization and autoionization. 
Oscillations appear in the Auger profile due to the 
interferences between the Auger lines. The insertion 

of direct ionization makes the oscillations much 
visible. Surprisingly, the expected oscillations due 
to Young interferences are absent in the angular 
distribution (full curve in Fig.1). Nevertheless, a 
Fast Fourier transform analysis reveals frequency 
structures corresponding to a period of ~14° that are 
not visible in the case of ���� � �� collisions. The 
results will be discussed in details during the 
conference. 
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Figure 1. Total intensity for autoionization following 
double capture in 30 ��� ���� � �� collisions, as a 
function of the detection angle. The circles: the 
experimental result. The solid line: the theoretical result. 
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