Chapter 8 — Invitation: Ultraviolet Cutoffs and Critical Fluctuations
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e “These theories, called renormalizable quantum field theories, are the only ones in which perturbation

theory gives vell-defined predictions.”
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O Landau Theory of Phase Transitions
e Concrete example — Ferromagnet(O OO 0)st. OO0O0O0O0O0O000OO (Ising00)
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G(T, M) = A(T) + B(T)M? + C(T)M* + O(M®) (8.2)
H(T,M) = 373 = 2B(T)M + 4C(T)M? + O(M>) (8.3)
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M= f d’x s(x) (8.7)

G= f d*x B(st +b(T = Tc)s* + cs* — Hs (8.8)
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—V25(x) + 2(T = T¢)s(x) + 4c[s(x)] — H(x) = 0 (8.9)

000000000000 s00D0O0000 “00”?0ooon

(=V? + 2b(T - T¢))s(x) = H(x) (8.10)
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D)= —— MU where £ := [26(T — T2 (8.15)
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O Critical Exponents
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(s(x)s(0))y =A f(r/é) where 7 :=||x]|. (8.17)
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1
(s@)s(0) = ~F(r/¢,c) (8.18)
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BEXM

[1] M. E. Peskin and D. V. Schroeder. An Introduction to Quantum Field Theory. Westview Press, Jun. 1995.
2l 0000.00000000D0DO000O000O0,0000000,0 350.000, Nov. 2005.



