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¢ Phase transition: Spontaneous symmetry breaking = order paramter from 0 to finite
Dining table senario (Z;, 1-D):
Initially, you have a pair of chopsticks on your right hand side, and another pair on your left hand side. = Left-right
symmetry in system.
After someone pick-up the pair on his/her left hand side, everyone follows. = left-right symmetry breaks down.
https://www.zhihu.com/question/403076246/answer/1308003563

¢ C(lassification of phase transition {t-= T/T, — 1) :
o Cross-over:
with t &h, order paramter transfernjs tinuausly and smoothly
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o 1storder:
with t, order parametgy jumps from 0 to fini@ Lee-Yang Theory:

With h, jumps ne value to the other
v L Analytical continuation on parameters q (temperature
or coupling constant e.g., ) in partition functions| Z(q)

to a complex nymbe = i A
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Phase transition occurs if g* is real & positive.

o Critical point:
with t, order parar:fter transforms continuo Z,;gbut not smoothly from 0 to finite
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¢ Correlation length: Length scale that the FLUCTUATIONS are correlated ’j
In a normal phase: Close to the microscopic scale (¢ ~ a)
3Closed to critical point: much larger than the microscopicscale (§ > a)
Anomalous dimension: near CEP, ¢ is the ONLY large scale. If only the IR physics is concerned, one can write
down any quantity F as F = F() = £’, with '?' obtained via dimension analysis.
eg, [x] = —2 = y « &2 (y diverges at CEP). Butin fact, y o« £277

Origin of : x(£) — X a/€) «x €2 @fE)" / Lk
o Critical exponents: Q‘_ ——L——j
o Heat capacity: C ~27|t|™* (ay = a_, h = 0)
o Order parameter:
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