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Solving the Schroedinger Equation: Accurate solutions by the integration method
and the sampling method.

Kurokawa, Yusaku
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Solving the Schroedinger Equation is one of the main theme in quantum
chemistry because chemical phenomena is described by the equation. The Free Complement method has
been proposed to solve it exactly. In this study, we developed the FC-variational(integral) method
and FC-LSE(sampling) method. By applying the FC-variational(integral) method, we have obtained
accurate potential curves of diatomic molecules in the ground and excited states. By using the
FC-LSE(sampling) method, we have obtained very accurate solution (to the 5th digit in energy) of the

three-electron Harmonium atom.
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Table 1. The FC-LSE energies of the three-
electron harmonium.

order M =10 =1 ®=0.1
1 12 61.136246 7.343333 1.075884
2 43  61.137331 7.339742 1.060923
3 119 61.138191 7.339733 1.059636
4 276 61.138425 7.339735 1.059462
5 568 61.138512 7.339734 1.059449
E (Ref) 61.138526 7.339741 1.059449

Ref: J. Cioslowski, K. Strasburger, and E. Matito, JCP,
136, 194112 (2012)
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