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Vibrational dynamics of the CO2 molecule (Assignment 7)

Morse potential
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Normal modes of vibration

Potential of interaction is harmonic

From Taylor series about the equilibrium geometry up to second order:
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Normal modes of vibration

Potential of interaction is harmonic

Find normal coordinates with corresponding harmonic frequencies

➢ Linear combination of atomic coordinates

➢ Satisfy independent equations of motion

➢ Describe collective motion (or mode) of the molecule where all atoms vibrate 

in phase at one frequency

From Taylor series about the equilibrium geometry up to second order:
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Normal modes of vibration
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Normal modes of vibration

Find normal coordinates with corresponding harmonic frequencies
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Normal modes of vibration

Find normal coordinates with corresponding harmonic frequencies

Choose the columns of L such that they 

are the eigenvectors of K:
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Normal modes of vibration

Find normal coordinates with corresponding harmonic frequencies

Eigenvalues (harmonic frequencies)

Eigenvectors (normal mode displacements)

Multiply by        : 
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Normal modes of vibration

Find normal coordinates with corresponding harmonic frequencies

Normal mode coordinates

Solutions to this equation can be written as 
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Assignment 7
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