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Models

1. Same universality class

Randomly branched polymers
Lattice site (bond) animals Lattice site (bond) trees
Subcritical percolation

2. Definitions: Clusters of connected sites (bonds) on a
regular lattice
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Features of the Animal Problem
1. Animals in the bulk
. Upper critical dimension: d =38
. Exactly known v and 0 in d =3, 4 and > 8
. No exact value of exponent v in d =2
. Parisi-Sourlas prediction: 0 = (d —2)v + 1

2. Animals with one site attached to an attractive
surface

. For weak attraction (high temperature),
Zhy ~ NN with 4/ = and ¢ = 0

. For strong attraction (low temperature),
phase transition to adsorbed phase

cross-over exponent ¢ = 1/2 for d > 2

A novel Monte Carlo algorithm based on the pruned-enriched Rosen-

bluth method (PERM)

. Start with percolation cluster growth algo-

rithm

« Animal partition sum: Zy =p " {(1—p) ") ‘
(sample average over all growing clusters) R

. Criteria for cloning
fitness function:
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. Optimal values of p :
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Animals in the Bulk

Partition sum: Zy ~ ;"N
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Specific heat: Cy(q) ~ (¢ — q.)

Animals Attached to an Attractive Surface
Partition sum: Z{(¢) ~ NN %W[(q — ¢.) N7
Energy: En(q.) ~ N1+ bpN 2E 4...)
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Conformally invariant models:
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