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The superpotential suggested* for the confined 
hydrogen atom is:

Trial function sugested* for hydrogen atom:



He in a spherical cavity



He in a spherical cavity



He2 in a cavity



He2 in a cavity

◦       is the ground state eigenfunction for 
the ionized hydrogen molecule 
(molecular orbital) and        is  
antibound molecular orbital.

◦ 1sA,B are the atomic trial functions for 
the atoms A and B. 



He2 in a cavity
◦ Geometry: prolate ellipsoidal cavity.
◦ Atomic nuclei => fixed at the  foci of the 
ellipse.

◦ Elliptical coordinates:

◦ 1/     is the eccentricity of the ellipse.
   



He2 in a cavity
◦ Geometry: 

                                                  H2



He2 in a cavity
◦ Molecular orbitals (prolate spherodal  
coordinates)*:

◦  is the variational parameter.   



He2 in a cavity
◦ Energy values:

◦       is the Hamiltonian for the ionized 
hydrogen molecule with Z = 2 and

◦    



He2 in a cavity
◦ In the calculation, it is used*:

◦  Pk and Qk are the first and second 
species Laguerre polynom.

◦ The energy values are obtained from 
variational calculation of <    >.    



Results
◦ Energy        as a function 
of the distance between 
nuclei, R.
◦ confinement parameter is 
the major axis of the 
ellipsoid,     .
◦ Req are the nuclei distances 
for minimum value  of 
energy for each value of 
major axis.



Results
◦         x R  
◦  



Results
◦ The energy for He2 is compared to the 
energy of two He atoms in a cavity of 
the same geometry.

◦  The mean energy for the helium atom,          
       , is obtained fixing the nucleus on 
one focus.
◦  The trial function for the helium atom 
is: 



Results
◦  Table comparing the molecule with two 
non-interacting atoms. 



Conclusions
◦ We note that the trial function inspired 
in the SUSY formalism is suitable to be 
used in variational calculation for 
confined systems.

◦ The results for He atom ground state 
energies are close to the other present 
in the literature.

◦ Results for He2 molecule suggested it is 
possible to obtain a chemical bound 
from the quantum confinement.
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