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Solitons in Non Commutative Theories.

The model.
2 + 1 space time.

Commutation relation

[z, y] = 10

1

B = / d*2(8,¢ x D:¢) + OV ($))

(A% B)(z,2) = [exp G(azaz, - az,az)> A(z,2)B(#, z_’)}

/:

z z

Configurations of finite energy.

Big 0: neglect the kinetic term.

oV 5
8—¢=m ¢+ bsp*d+bsprxpxp=0
Commutative case: only the configurations ¢ = \; where

the \; are extrema of V.

Non commutativity: infinite number of solutions

— Typeset by Foil TEX — 1



b= catn(r®) , dn(r®) =2(=De " Lo(r)

Laguerre polynomials, c¢,, in the \;.

270
EN_Qf(Ch"'?Cn)
g

Size ~ y/n, undergoes n oscillations.

e More than one solution.
e F is a growing function of 6.

® ¢, oscillatory.
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Global Defects in the Jacobsion-Corley model.

The Jacobson-Corley Model.

Possible effects of quantum gravity: change in the dispersion
relations for the other fields.

Jacobson-Corley dispersion relation(transplanckian effect for
black hole, inflation: translation, rotations)

2
pO:ﬁQ—i_u’(ﬁa)Q ) H/>O

The domain wall.

_l oT B 2_& 2 242
L= 277 OppOr 2(A§b) 4(¢ v)
:C:Z/\/ﬁ ) (b:?}f(x)

fP @) = fP @) + af(@)(f (@) = 1) =0 where a = Auv’

r—oo , flz)=1+g(z) ,
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4
g(x) = ZCkeXp(ﬁkx) with
k=1

1
B = —ﬁQ—E\/l—\/l—Sa :

Bz = —ﬁ4=%\/1—|—\/1—8a .

Small values of «.

g(z) = Crexp(—V2az)+ Cyexp(—(1 — a)x)

f(r) — —14C1 exp(V2az)asx — —ooand
f(r) — 1—-Ciexp(—V2azx)asr — o0

f(r) — —=14Csexp((1 —a)xr)asx — ocoand
f(x) — 1—-—Csexp(—(1 —a)x)asz — —oo.

,02

o= /dzT(? = Kk(a)—

ST
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Usual walls

o=V’

Time of the begining of domain wall domination much earlier
in the Jacobson-Corley model.

B 1
- 81Go

I

tq

3
Tjc ™ 10" ousual

Bigger values: o« > 1/8; no solution <= 6 ~ oo

a = 1
61 = 0.813442 — 0.813135%
By = 0.978318 4+ 0.676097%

Ciexp (—pfiz) + Corexp (—B2x) notreal.
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The cosmic string.

z~0 : f(z)~z°
r— 00 , f(z)~1+Chrexp(—V2az)+ Ciexp(—(1—a)x).
E = /dacdyT(? = 210 k(@)

milder dependence on the new scale since otherwise

2
E ~ v
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The Monopole.

O, = wvf(r/y/wm)sinfcos¢p , Py =vf(r/y/pn)sinfsing
O3 = wf(r//u)cosb

initial and final behavior: same as for the string.

mass of the monopole

M = 4mv’ /ak(a)

smaller than for the usual case(local)

M
M=47r—f
g

The constraints are
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Conclusions and Questions.

e Stability: Minimal Energy
e Restauration of symmetry at high temperature?

e local defects, cut-off.
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