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First order transitions

There is a jump in the order parameter at the phase transition.
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First order transitions
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First order transitions

There will be a minimum at finite m as 
long as m2 is real
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One solution for m = 0.



Jump in the order parameter

At Tc
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First order transitions, entropy, cv
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branch where the order 
parameter is nonzero



First order transitions, susceptibility

At the minima
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Quasiparticles

Excitations from equilibrium

phonons
plasmons
magnons
polaritons
(electrons)

Landau's theory of a Fermi liquid

polarons
excitons
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Plasma waves can be quantized like any other wave

Longitudinal plasma waves

There is no magnetic component of the wave.



Transverse optical plasma waves

The dispersion relation for light 
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Plasmons



Raman Spectroscopy

Inelastic light scattering    
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Phonons, magnons, plasmons, polaritons, ...
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C. V. Raman



Raman Spectroscopy
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There are components of the polarization that oscillate at 
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