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Based on:

e pedagogical introduction (TEK vs. NCYM)

e original part
Ambjgrn, Nishimura, Szabo, Y. M. (1999 — 2001)
Ambjgrn, Dubin, Y. M. (2004)

Reduced Matrix Models

Eguchi, Kawai (1982)

Large-N reduction:
d-dimensional LGT is equivalent at N = oc to

the one on a hypercube

Ld-oo=1d-oo

Subtleties for gauge theories for d > 2:

e Juenching prescription

Bhanot, Heller, Neuberger (1982)

e twisting prescription

Gonzalez-Arroyo, Okawa (1983)

work both on the lattice and in the continuum
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Reduction of Scalar Field

Parisi prescription:
Matrix-valued N x N scalar field ¢;;(x)
w() "= D) D(x)
D(x) = e Hwn
PF =diag (p],...,0Y%)
— diagonal Hermitian. EXxplicitly
e () e ei(pk_pj)%“sokj

where ¢, is z-independent

like a gauge transformation of a constant field

Reduction of Scalar Field (cont.)

Reduced action

SrR=-N>_
ij

is equivalent at N = oo to the original one

eul” X cos [0 — pYa] +N tr V()
1’

S=Y Ntr[ Y (@)l + afi) + V (p(2))]
x [

Averages coincide after integration over pf

(Fle()])
wla d N 7
RN AN | T PO Ie) )
_7/a p=1:=1

pt are quenched

can instead be distributed over a hypercube
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Recovering Planar Diagrams

Propagator in Reduced Model

. = %G(P@' —pj)

G(p@'—Pj) — M_gzﬂcos[(pf—f’? “‘]'

Simplest planar diagram

Recovering Planar Diagrams (cont.)

Total momenta along the double lines

pi—pP; = D,
Pi— Pk = q,
pi—pPr = ptgq.
recover
w/a
¢ (p) = ot 2
after
w/a
—Zf(pk)éa /(2 )df(q)

Similarly it works in the continuum
(for spherical Gaussian regularization)

Gross, Kitazawa (1982)
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