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Self-Avoiding Walks

[DE GENNES, 1972}
e SAW: lim O(N)
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¢ # of walks of lengtH (configurational entropy):

C ~ |71

e End-to-end distance:

(R?), ~ 12,
implying fractal, or HausddF dimension:
Correlation functiorSAW: Dy =1/v=4/3
Gl — 300 = Z B = Zq(x - X))
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Pathsx—x’

Susceptibility:
X = ZG(X—) X') = ZZQ(X - X) p'
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O(N) Models

= 2r(E ) - Drtet B

w/ line tensiory ~ |8 — B¢
Can this be generalized to arbitrar < N < 2?

Critical exponent©(N) models in 2D:
For generaN:
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High-Temperature Representation 3

$1
Partition functionof O(N) models inhigh-temperature repv/ ¢:[ : J:
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Loop gas
e Each link:s

T e 1 = 0: phantom loops

e 1 # 0: extra Boltzmann weight
for crossings




Loop Gas

In general:

Loop gas
e Dy: fractal dimension of loops
e Phase transition:

— line tension vanishes
— proliferation of loops

e N=0:noloopsZ=1

e Line tensiornvanishes as:

e Susceptibility:

0~18-BJ"", w/o#1l

X~ Z |(ry—1 e—@l
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As in percolatiortheory:

Scaling relation:

y=v(2-n) = oy=



Ising Model

Partition function ofisingmodel N = 1) in high-temperature refJ = 1):

Z = (coshp)®N2N Z v, 55 = coshB(1 + vS;S))

Closed Graphs

w/ v = tanhg, |: #links in graph

Monte Carlo[Janke & A.S., 2003 (NPB to appear)]: selected plaquette

e Single plagquetté] update

e Acceptance ratepyt = min(l,v"")
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Duality

Singleplaquette | update~ Singlespinupdate on dual lattice:

PBC: mismatch w3 = % In cothB [KRAMERS & WANNIER, 1941]:

2 dual T T T T

[PeIERLS, 1936]:

HT graphs~ Boundaries of geometrical clusteisdmain \Wall9



Simulations
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Results & Conclusions

MC results consistent Av

11
:—D = —
911"~ 8

2D O(N) models:

Model | N | c | vy
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XY-model (N = 2):

e o = 0: algebraic be-
havior

e Configurational
entropy:

C ~ |or-1
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