
Week 4

• One-dimensional crystals



One-dimensional crystal
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Energy, forces, equations of motion
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Newton's law
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Solution of Newton’s equations
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system  of coup led equations
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T here is no here, one equation!
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Spectrum
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Spectrum
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Large-wavelength limit
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Number of oscillators, Brillouin zone

1,2,... atoms

Periodic conditions
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Number of states
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Two ways to present the sum over momenta:
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Number of states in 3D case
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In general 3D case is the number of states, 
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here  is the volume of the crystal
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