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Self-avoiding walks (SAW)
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N links, non-crossing

critical scaling:
Ry ~ N*¥ end-to-end distance

cy ~ uVN""1 # of successful walks F ol Slade, Proc. R. Soc. A 2019




Levy SAW

long-range jump probability p;; = 1/r;;

power-law exponenta = d + o
spectral dimension d, = 2d/c
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mapping to spin model

high-T expansion of O(n — 0) model
(loops suppressed) made of SAWs

de Gennes, Phys Lett A 1972
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continuous field theory for Lévy SAW: SR-LR action
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Anomalous dimension

* Fisher, Ma & Nickel 1972:
n=2—ocforc<oc*=2 .

Sarkar, Defenu & Enss, 2507.08092



Anomalous dimension

 Fisher, Ma & Nickel 1972:
n=2—ocforc<oc*=2

. Sak 1973: IS
SRforo > 6™ =2 — 5 .
1D SR SAW: 1} RS
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Anomalous dimension

 Fisher, Ma & Nickel 1972:
n=2—ocforc<oc*=2

* Sak 1973:
SRforo > 0™ =2 — ngp

1D SR SAW.:
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SR-LR boundary: fRG
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Correlation exponent

Monte Carlo 2.0 -
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LR exponent:

finite-size scaling
-> SR as N grows

suggests
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Anomalous dimension

Monte Carlo

1 4k Correlation G(R) (Lévy-SAW)
2 — v /vir (Lévy-SAW)
 Fisher, Ma & Nickel 1972: Fisher et al.
n=2—ocforc<oc"=2 12 Sak

e Sak 1973:

_ =1.0
SRforo > 6™ =2 — 5

1D SR SAW:
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SAW on random graph

disorder relevant?

* | R bonds of unit strength
switched on with Bernoulli prob.

— — 4o
pla;=1) =1/r;

| R bonds => 1. superdiffusion &
2. quenched disorder

* | R correlated disorder coupling
irrelevant if (beyond Harris)
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Outlook

» LR-SR boundary for 1D SAW at 6™ ~ 1 sarkar, Defenu & Enss, 2507.08092
ct. Ising; effective domain wall theory Benedetti+ PRL 2025; Gurau

* guantitative exponents with new branching MC algorithm
» fRG goal: improve LPA' for n = 1, shape of fixed-point potential [¢p] = 07

» disorder effect on random graphs;
- superdiffusion Sarkar, Defenu & Enss, 2608.23207

- localization transition sarkar, Pagni, Enss & Defenu, 2607.11662



