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Synopsis We extend the Angular Correlated Configuration Interaction method to two confined correlated elec-
trons confined  by harmonic potentials. 

     Studies of quantum objects confined by 
different forms of external potentials have at-
tracted the attention of both physicist and quan-
tum chemists since the early days of quantum 
mechanics [1,2]. 
In this report, we study the ground state of two 
electrons where each particle is confined by an 
harmonic-oscillator potential, 

                                            
(1) 

with ω the frequency and i=1,2; and with a 
Coulomb interaction between them. 
   In relative coordinates, the Hamiltonian of this 
two-particle system can be associated with a three-
body one. So, to study the structure of the confined, 
correlated two electrons, we propose the use of a 
generalization of the Angular Correlated 
Configuration Interaction (ACCI) method presented 
in [3].  
The ACCI was originally introduced to deal with 
Coulomb potentials but it is not restricted to them. 
Its extension to general systems is one of the aims 
of this communication.  
    Within the ACCI approach the solution of the 
Schrödinger equation is written as a linear com-
bination of correlated basis functions. The key 
of the approach is that the basis functions exact-
ly solve the diagonal part of the kinetic energy 
as well as all the interactions involved. 
      The trial wave functions are constructed using 
the angularly correlated basis proposed in [4,5] and 
following the methodology proposed in [3,6], where 
each term of the basis is multiplied by a power  
series on the interparticle coordinates (r13,r23,r12).  

The trial wave functions read  

                          

(2) 

where )( 3in r
i

ϕ  are l=0 harmonic-oscillator func-
tions and χC3(n3,r12)=1F1(-n3, 2,- r12/n3) is the angu-
lar correlation factor [4,5]. The functions NC3Ψ −

involve N linear parameters 321 nnn
ijkc  which are ob-

tained by solving a generalized eigenvalue problem.  
By increasing the number of configurations 

included (n1,n2 and n3) and the number of linear 
parameters c , the energy convergence can be 
systematically improved. 

Another aim of this communication is to 
present the mean energies <E>  and its behavior 
as a function of the frequencies, ωi3 . 
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