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- Motivation

Problems for modern Lattice QCD simulations(based
on standard Monte-Carlo):
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Integr

& = /qu (x) exp (=S| (x)])

f all the
erms A the

Z = [ Do (x) exp (~S[o(x)]) =
I Do (x) exp (—So o (X)) (6S [ (x)])* /K!




Applications:
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AGERGHIET C uantum ﬁe 1eeres with :

symmetry ¢rotos ..

of perturbative expansion (non-
compact variables)

= « Compact variables ( etc.):
= for

grows with

(=lattice perturbation
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are quite nontrivial —

e Interesting for




= Random surfaces

of divergent series:

> outlook:
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e Efficient
e Importance sampling:
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, but simpler than at finite N







e Let X be some
e Consider of the
e At each :

> with probability
push it to stack

> with probability

with probability
from the stack and into the




in the stack: =

[McKean, 1966]
[tHooft, Witten, 197x]):

W(Xll 06 Xn) = WO(Xl) W(XZ) W(Xn)

(sum overy, z):

W(X) = P(Xx) + Pe(x]y) w(y) + P(x]y,z) w(y) w(z)
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o Let X = set of , K — momenta

push a pair {k, -k}, P ~ Gy(k)
pop two sequences and merge them

add a pair {k, -k}, P ~ GO(k)

on top of the stack, P ~ A Gy(k)
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e Peculiar:
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coupling:

can be reached!!!
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vs. coupling:
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Weak-c = SUIM OVer bosonic
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Z = [DU(x; )

exp| =N TrU (x,pu) U (x,n) + N3S U (p))
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e Stack of
e Basic steps:
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e Stack of
§ * Basic steps:

The process mostly produces

theory degenerates into
[Polyakov 1980]
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" Also some modlflcatlon 0
McKean-Vlasov-Kac models

[McKean, Vlasov, Kac, 196x]







Now define a
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~ parameter and w(0)
. iterations
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0.2

0.15

0.1

0.05 ¢

1x102 iter., alg. A
2x106 iter., alg. B
5}(10? iter., alg. B
1x10° iter., alg. B

Exact result
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condensates arichre
e O(N) o-model at large N:

e Absorb into a

e Similar to [Parisi, Zakharov, ...]

e <nN(0):n(+/-epn)> —
o dependence on
e O(N) o-model =




[Kazakov 93]: "String project

in multicolor QCD”,

In Its own

o [Gubser,
Klebanov, Polyakov 98],




large N is possible

e Useful also for
absorb divergences

- @ Solving for




