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The new harmonic oscillator (HO) expansion method [1] is applied to calculate non-relativistic ground state
energy of a number of Coulomb three-particle systems with two identical particles for up to 28 excitation HO
quanta. The novelty of the method is the introduction of different size parameters in the Jacobi coordinates
instead of only one unique oscillator length parameter in the traditional approach. It has been found that
variational calculations of the ground state energies of these systems using the proposed basis with different
size parameters converge much faster than in the traditional treatment with only one oscillator length. Partic-
ularly, for systems with molecular character the second nonlinear variational parameter is vital for reasonable
convergence. The results obtained in basis with different sizes are compared with the ones calculated in tra-
ditional basis with the same oscillator length for each Jacobi coordinate and with those given in the literature
[2].
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