
Crystal vibrations - Phonons





Transverse Acoustical Mode:

Longitudinal Acoustical Mode:

1D chain



Potential between neighboring atoms

1D



Vibrations of 1D monoatomic chain (I)



Vibrations of 1D monoatomic chain (II)



Range of significant 𝑲
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Aliasing of waves



Dispersion relation
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Dispersion relation

Short wavelengths



Phase and group velocity

http://resource.isvr.soton.ac.uk/spcg/tutorial/tutorial/Tutorial_files/Web-further-dispersive.htm

Phase 
velocity

Group velocity
(and energy flow)



Dispersion relation

Long wavelengths
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1D monoatomic chain

K




Normal modes: how many K?



Excitations in higher dimensions
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Vibrations of 1D diatomic chain



Diatomic chain: dispersion relation
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