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Two-Electron Continuum (TEC) 

• Convergent Close Coupling approach (CCC); 

• Coulomb-Sturmian Separable Expansion method; 

• J-Matrix method; 

• R-Matrix method with Pseudo-States (RMPS); 

• Exterior Complex Scaling approach (ECS) 

TEC wave function is approximated by a product  

        of two fixed charge Coulomb waves  

      A long-range potential appears in the kernel  
of the corresponding Lippmann-Schwinger equation 
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J-matrix approach to electron-impact ionization of He 
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 The final state wave function  

(1) 

(2) 
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Lippmann-Schwinger type equation 

Green’s Function 

(1’) 
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Partial decomposition 

Partial wave function 
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Sturmians 

Coulomb partial spectral state 
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Potential matrix elements 

Equation for coefficients  

(3) 
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Green’s function matrix elements  
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The five-fold differential cross-section of the (e, 3e) 
reaction 

Phys. Rev. A. 2011. V. 83. P. 052708-1-11. 
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• Convergence of the results with increasing N  is not 
as satisfactory; there are abrupt (up to three times) 
kinks in the cross section in certain angular regions 
even for a small variation of N. 

• Calculations show that, at θ1 = θ2, the cross section 
grows with increasing N, whereas here it should 
vanish. 

 

This is an obvious deficiency of the 
theoretical scheme with a truncated potential. 
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Three particles of masses m1, m2, m3, charges Z1, Z2, Z3 and momenta 
k1, k2, k3 

Hamiltonian 

Relative coordinates 

Jacobi coordinates 

Reduced masses 
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Energy E>0 

Wave function 

Reduced wave function 

Generalized parabolic coordinates 

(5) 
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[D0 + D1] Y = 0.              (5’) 

D0 contains the leading term of the kinetic energy and the total potential 
energy: 
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D1 is the non-orthogonal part of the kinetic energy operator. 

           In the case of (e-, e-, He++) = (123) system with m3 =  
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C3 wave function 
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Two-dimensional Coulomb Green’s function  
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Six-dimensional Green’s function 
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Path of integration 
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Lippmann-Schwinger type equation 
 

The kernel of is non-compact 
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Square integrable parabolic basis functions  

(6) 



26 

Wave function 

(6’) 

Quasi Sturmians 

Driven equation 
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• We expect that the resulting Sturmian 
functions to provide a basis of 
expansion for this kind of three-body 
Coulomb problem. 
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Thanks for attention! 


