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Loop-erased random walks = complex
¢*-theory at N =-1.,

Random walk with one intersection

choose to subtract first term | (as for SAP)

N = —1 : subtracted configuration put back in red

Operator which “detects” blue:

O = 101 — 9202
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Field Theory for Charge Density Waves (CDW)

e semi-conductor devices may have an instability for a periodic modulation of the
charge density — CDW

1 m®
) 1= | 31V + ) = WPV (i, (u()
e disorder force correlator ! disorder
3.V (x,u)0,V (x', 1) = 8 (x — x)A(u—u)

e renormalizes under RG
md

I 80 = (e = 2£)A0) + Cud () = 2 |30~ AwA(0)

CDW: ¢ = 0 and periodic fixed point A(u), which is piecewise

avalanche moments




Charge Density Waves (CDW) — ¢*-theory at N=-1
Action at depinning

CDW ~ 2 2 1 ~ ~ / /
S = /tu(az,t)(@t — Vo +mu(x,t) — 5 /H/ u(x, t)u(z, t)A(u(z, t) — u(z,t')).

FRG fixed point function for CDWs at depinning

q difference C,b($)
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Redo with Supersymmetry
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T— multiplet out of 2 fermions + 1 boson = -1 boson

DO [ [\DIQ

_|_



Numerical values for fractal dimension
6 loops: Z(d = 2) = 1.244 £ 0.01,
z(d =3) =1.6243 £ 0.001

exact: z(d =2)=5/4
numerics (D. Wilson)
z(d = 3) = 1.62400 £ 0.00005




The curve detecting operator
1
O;0; — O Li Ok

and its applications
n—= —2 loop erased random walks (new)
n—=—>~_> self-avoiding polymers

propagator line in the Ising model
(to be proven)



Log-CFT for self-avoiding polymers

Define in the O(n) model

n
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They have dimension

Correlation functions

EMEWD) =~ [EMED) + (0 - 1) (EME0) ] = T p2ee
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Since for n — 0 both operators are identical, A(0) = A(0) . Define
C:= lim[zg(n) —xz(n)|€ = lim[ze(n) — x5(n)]E

n—0 n—0
D:=1lim&—E&
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C and D form a logarithmic pair
C:= }ng%)[xg(n) —zz(n)|€ = i_%[xg(n) —x:(n)]€
D:=1lim & —&

n—0
This implies
1

(D(0)D(r)) = lim — [A(n)T—Q:cS(n) _ A(n)r—mg(n)} __ —2aln(r) + const

n—0 N r2z(0)
(COYD(r)) = lim [z (n) — zz(n)] (£O) () ~ £0)]) = o
(C(0)C(r)) = lim [zg(n) — z(n)]* (€(0)E(r)) = 0

a = A(0) (x'g(()) - az’g(O)) — A(0) (x’g(O) - a;;f(())) .
Action of the dilation operator
Dol =z¢g(n)&
Do& =xzz(n)&
Jordan block under dilation

2o () = (12)(c)



Physical Prediction for Polymer Correlation Function

s

Preliminary result for amplitude

0.63+£0.02, d=3
4( /~ O L / O ) — 9
7£(0) = 22 (0) { 14401, d=2

— const. + 41n(|z — y]) (a:;:,(()) _ :1:’5(0)>

Prediction in d=2 from CFT

4
4(:1:’5(0) ~ a:’g(())) = —= = —1.27324...



Conclusions

O(n) model at n=-2 : loop-erased random walks

... more interesting physics hiding there ...



