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Hydrogen atom, Bohr model and y g ,
large D limit
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Interdimensional degeneracy
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Two‐electron atoms

l=0 state in D dimensions:
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Circular states of helium
in four dimensions
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Interdimensional degeneracy
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Bohr orbits for helium in four dimensions (x, y, z, w)
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Probability distribution of an electron 
in a helium atom in D dimensions
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1/D‐expansion
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Atoms in the large D limitg
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Hydrogen moleculey g
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Traditional D‐scaling

Alternative D‐scaling
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Classical limit of large D
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Results for H2
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Many‐electron atomsy
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Alternative D‐scaling for many‐electron atoms

Svidzinsky et al. considered minimization in 3D space
(when r1, …, rN have 3 components).

Total number of minimization variables 3N 3Total number of minimization variables 3N‐3

G l h i i i i i i biGeneral theory requires minimization in arbitrary 
dimensional space. It lowers the energy.
The total number of variables is only nmax

because of symmetry.
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Comparison of 3D vs. arbitrary Dminimization
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ConclusionsConclusions 

• In the generalized Bohr model for helium, electrons move onIn the generalized Bohr model for helium, electrons move on 
stable circular orbits in 4D space and form rigid triangle 
configuration.

•Alternative D-scaling for atoms requires consideration of arbitrary 
dimensional configurations of electrons. It gives some improvement 
in accuracy in comparison with the earlier model in 3D space. 

•Combining Bohr model with Thomas-Fermi theory considerably 
improves accuracy


