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Vibrational dynamics of the CO molecule (Assignment 6)

Morse potential
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Vibrational dynamics of the CO molecule (Assignment 6)

Morse potential
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Vibrational dynamics of the CO2 molecule (Assignment 7)

Morse potential
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Vibrational dynamics of the CO2 molecule (Assignment 7)

Morse potential
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Vibrational dynamics of the CO2 molecule (Assignment 7)

Morse potential
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Fourier analysis

Decompose periodic and aperiodic functions into sum of sinusoidal functions

Fourier series → periodic functions

Fourier transform → aperiodic (non-periodic) functions

Widely used in physics, chemistry, biology, engineering, medicine, signal and image 

processing, and more...

Joseph Fourier

turning messy signals into 

neat sinusoidals since 1822

If it wiggles wiggles, 

I can write it as 

sines and cosines
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Periodic function

Periodic function
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Periodic function

Periodic function

2𝜋-periodic function

For example:
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Fourier series

Fourier series on period
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Fourier series

Fourier series on period

Fourier 

coefficients
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Fourier series of a 2𝜋-periodic function 

Fourier series on period

Fourier 

coefficients
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Example

Fourier series of a 2𝜋-periodic function 
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Example

Fourier series of a 2𝜋-periodic function 
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Example

Fourier series of a 2𝜋-periodic function 
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Fourier transform

Use Euler’s formula:

Fourier series in complex form:
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Fourier transform

Use Euler’s formula:

Fourier series in complex form:
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Fourier transform

Use Euler’s formula:

Fourier series in complex form:

Fourier transform of f
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Fourier transform

Rewriting:

as:

Suggests that for               :

Inverse Fourier transform
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Fourier transform of a rectangular function

Example
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Fourier transform of a rectangular function

Example

Make periodized version:
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Fourier transform of a rectangular function

Fourier coefficients
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Fourier transform of a rectangular function

Fourier coefficients
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Fourier transform of a rectangular function

Fourier coefficients
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Fourier transform of a rectangular function

has the effect of replacing the discrete variable 2𝜋n/T by the continuous 

variable k:
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Fourier transform of a time series
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Fourier transform of a time series

Angular frequency corresponding to harmonic component n:

Smallest non-zero angular frequency

Frequency corresponding to harmonic component n:
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Assignment 7
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