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-> “Quasi-particle” of lattice vibration
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“Longitudinal” 
wave

“Transverse” 
wave

The simple model is a good/excellent representation for high symmetry directions, 
such as those below for a cubic lattice:

[100] [110] [111]
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A simplified model:

Robert Hooke, 1635-1703
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dpr
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Phonon propagating through a square lattice (atom 
displacements greatly exaggerated) – source: Wikipedia



08/03/2012

8

(fcc) (sc)



08/03/2012

9

NaCl or Sodium Chloride CsCl or Cesium Chloride
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minus

Homework:
1. At the zone boundaries K=+/-/a, how do the two modes look like?
That is, what are relative values of u and v?
Draw a picture (similar to Fig. 9) for these two modes for transverse modes.
2. Problem #1 of Ch. 4. 
Due March 15. 
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Some notes:
• Photon – Einstein’s explanation of photo-emission
• Phonon – it is also really a quantum
• The zero point energy is really there
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What is a momentum?
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Bertram Brockhouse, 
1918-2003, OC, FRSC, 
Nobel Prize 1994 (shared 
with Clifford Skull)
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Neutron scattering experiments involve big facilities:

NIST Center for Neutron Scattering, Gaithersburg, Maryland, USA


