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Finite-Size Scaling

Characteristic feature of a second-order phase transition is the divergence of the
correlation length at a critical temperature Tc = Tc(∞)

ξ(T ) = ξ0 + |1 − T/Tc |
ν + . . .

This leads to the singularities of the specific heat, magnetization (T < Tc),
susceptibility parameterized by the critical exponents (2D Ising model:
ν = 1, α = 0(log), γ = 7/4, β = 1/8)

C = C
′ + C0|1 − T/Tc |

−α + . . . , m = m0(1 − T/Tc)
β + . . . ,

χ = χ0|1 − T/Tc |
−γ + . . .

In any numerical simulation the system size is finite, and hence near Tc the role of
ξ is taken over by the linear system size L

|1 − T/Tc(∞)| ∝ ξ(T )−1/ν → |1 − Tc(L)/Tc(∞)| ∝ L
−1/ν (2)

As a critical temperature of the finite lattice Tc(L) we take the location of the
specific-heat peak (or susceptibility). This leads to

Tc(∞) − Tc(L) = aL
−1/ν
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