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Landau theory of II order phase transitions
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Landau theory of II order phase transitions

Scaling Equations

2 2α β γ+ + = β γ βδ+ =

(2 )η ν γ− = 2 dα ν− =
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What is a quantum phase transition?

Hamiltonian ( )H H g=

Gap | |zcJ g g νΔ = −

Correlation length | |cg g νξ = −

z - dynamic critical exponent



Quantum vs classical phase transition

Quantum fluctuations driven by the Heisenberg uncertainty principle

Two possible phase diagrams
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One simple example of quantum phase transition:

1D Ising chain in a transverse magnetic field
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Weak coupling 1g
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Strong coupling 1/ 1g
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Exact solution of the problem



Application of QPT: Spin Glasses



Application of QPT: heavy fermions and HTSC

High-temperature superconductors Heavy-fermions

6 x xCeCu Au−


