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The Schrödinger equation 

Any problem in the electronic structure of matter is covered by Schrödinger's

equation including the time. In most cases, however, one is concerned with

atoms and molecules without time-dependent interactions, so we may focus on

the time-independent Schrodinger equation. For an isolated N-electron atomic

or molecular system in the Born-Oppenheimer nonrelativistic approximation,

this is given by

where E is the electronic energy, W = xP(x1,x2,.. . , xrt) is the wave function, and 
𝐻 is the Hamiltonian operator, 
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The Schrödinger equation 
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The Hamiltonian operator
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The total energy
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Probability distribution function 
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Expectation values of observables 
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Variational principle for the ground state 
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The Hartree-Fock approximation 
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The Hartree-Fock differential equation
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Orbital energy
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Total molecular energy
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Restricted Hartree-Fock method (RHF)
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Restricted Hartree-Fock method (RHF)



Dr Rashid, 2021Jashore University of Science and Technology

Restricted Hartree-Fock method (RHF)

Canonical Hartree-Fock equations
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Limitations of the Hartree-Fock approximation 
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Correlation energy 
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Correlation energy 



Dr Rashid, 2021Jashore University of Science and Technology

Electron density 
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Electron density 
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Electron density 


