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Atomic Unit
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Molecular Hamiltonian (in atomic unit)
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Variational Principle

Justification:
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Variational Calculation

Strategy:

• Should satisfy boundary conditions
• Should be a well-behaved function
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Variational Principle for Excited States
Justification:
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Variational Calculation: Examples
Harmonic Oscillator

Error: 160%, 14%, 6%
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Variational Calculation: Examples
Harmonic Oscillator

Error: 400%, 100%, 40%, 60%
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Variational Calculation: Examples
Hydrogen Atom
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Variational Principle

• Convergence of energy vs. convergence of wave function

• Experience in choosing trial wave function

• Intuition in choosing trial wave function

• Well suited for ground states NPTEL



Linear Variational Principle
Let the trial function be,
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Linear Variational Principle

NPTEL



Linear Variational Principle
When the trial function is,
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Linear Variational Principle: Examples
Polarizability of hydrogen atom
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Linear Variational Principle: Examples
Polarizability of hydrogen atom
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Linear Variational Principle: Examples
Polarizability of hydrogen atom
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Linear Variational Principle: Examples
Polarizability of hydrogen atom
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Valence Bond Treatment of H2

Linear Variational Principle in Chemical Bonding
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