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Abstract

Quastclassicaltreatmentof atomic structureis the study
of atoms using a classical Hamiltonian modified to
Incorporatequantumeffects using momentumdependent
pseudepotentials Thesepotentialssimulatethe effect of
HelsenberdJncertaintyPrinciple and the Pauli Exclusion
Principle by excluding the regions of phase space
forbiddenby theseprinciples This treatments attractive
owing to the reducedcomputationalcosts involved as
comparedo a completeqguantummechanicatreatmentof
manyelectronatoms The groundstateenergiesf thefirst
three noble gas elementsHelium, Neon and Argon have
beendeterminedusing this treatmentfollowing [1,3] and
show close agreementwith the correspondingHartree
Fock groundstateenergiesSignificanceof the parameters
usedin the model to obtain accurateenergyvalueshas
beenstudiedandthelr interrdependences reportedfor the
groundstatesof Argon andNeon This resultsuggestea
possiblefunctional relation betweenthe parametersand
the correspondingguantum numbers characterizingthe
statewhich hasbeenconfirmedin caseof Hydrogenatom

Formulation
Quastclassical Hamiltonian of an N electron atom [1,2]
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Minimization
BroydenFletcherGoldfarlb ShanndBFGS) Quasi

Newton method [4] was adopted for minimizingHo

determine ground state configuration
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Results
|. Ground State Energies

A Good agreement between quantum mechanical and-g
classical results
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Neon:
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A Physical reason for intefependence: possible relation
to guantum numbers

Ill. Excited States of Hydrogen

A Determined functional relationship betweenand
principal quantum number n to be of linear

A Obtained excited state energies in agreement with
guantum mechanical results
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Conclusions & Future Work

A Interdependencef the parameter$or groundstatesof
Argon and Neon is found to be of elliptic form
Indicating a similar behavior for heavier noble gas
elements

A Excited state energies of Hydrogen atom were
determinedsuggestinga similar possibility for other
elements

A Studying the parameter interdependence and
determiningthe excitedstate energief morecomplex
atomswill bethe subjectof futurework.
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