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Matrix base (2 dimensions)
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Properties: Fhn(X) = fam(x)

(fmn * fkl)(x) = 5nkfml(x)

if g(x) = Emn 0 &mnfmn(x), then
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Spontaneous symmetry breaking: M? — — 2
Special value Q2 = 1:

@ invariant under Langmann-Szabo duality (nep-th/0202039)
(Pu N }u)

@ stable under renormalisation group (nep-th/os12251)
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Equation of motion

For Q =1, the equation of motion:
—?v(x) + X2v(x)—pPv(x) + 84X\ (vx v *v)(x) =0

1
§{x2,v}*—u2v+4)\ vikvxv =0

if v(x) = >0 n=o Vmnfmn(x), then (x*)mn = 5(2m+1)8mn)
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Symmetry of the solution

Vacuum invariant under rotations: v(x) = g(x?)
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m

2
Ln <2g ) e~
_1)m 2 2
Vinn = AT 01) /rdr g(r)L° (25 ) € 0 5mn

The vacuum is of the form:

Y

Vimn = @mOmn, am € R

Axel de Goursac Vienna, November 29, 2007



4 00
<§(m +n+1) - MZ) Vinn + 4 Z Vimk VkiVin = 0
k,I=0

Vimn= amOmn

Axel de Goursac Vienna, November 29, 2007



4 00
<§(m +n+1) - MZ) Vinn + 4 Z Vimk VkiVin = 0
k,I=0

Vimn= amOmn

4

Vm e N, (9

(2m+1) — % 44X a?n)am:O

Axel de Goursac Vienna, November 29, 2007



4 00
<§(m +n+1) - MZ) Vinn + 4 Z Vimk VkiVin = 0
k,I=0

Vimn= amOmn

4
Vm € N, (§(2m—i— 1) — % + 4\ afn)am =0
Solutions: am =20 or g = % (% — % — m>2 0

Axel de Goursac Vienna, November 29, 2007



4 00
<§(m +n+1) - MZ) Vinn + 4 Z Vimk VkiVin = 0
k,I=0

Vimn= amOmn

4
Vm € N, (§(2m—i— 1) — % + 4\ afn)am =0
Solutions: am =20 or g = % (% — % — m>2 0

20 1
= L% — EJ — 2P solutions

Axel de Goursac Vienna, November 29, 2007



Spontaneous symmetry breaking: ¢(x) — v(x) + ¢(x)

Axel de Goursac Vienna, November 29, 2007



Spontaneous symmetry breaking: ¢(x) — v(x) + ¢(x)

1 1. _ &
161 = [ dPx(5006 % 0,0 + 5(5u0) = (u0) + -6 6

FANV A VR P*k P +2AVhkP* VK

ANV X Ox Pk P+ AP * P x P* Q)

Axel de Goursac Vienna, November 29, 2007
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The propagator is given by
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Spontaneous symmetry breaking

Vacuum condition: Ym € {0, ..p}, a2, > 0 (p= L# _ %J)

o —p2>—% (p<0):
v(x) = 0: global minimum of the action

2
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Local zero mode in the propagator

o —y> < —%(p>0)and %9—%@1:

is a local minimum of the action
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Vacuum: < ® >=(0,...,0, v(x))
fluctuation: 6 = (71,...,7n_1,0(X))
Spontaneous symmetry breaking: ® —< ® > +§9
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Linear sigma model(2)

Condition for vanishing m-mass term:
2

1_
/d4x<2x27r,'7r,- — %W,’T(,‘ + 2V % vV % T} % 7r,->

4 Q’2~2 L
= [ d X(TX 7r,-7r,-> + kinetic terms...

Q2 — 1 N 'S
4\ 4\

— VXV =

This condition is incompatible with the equation of motion
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Conclusions

@ New sector of the noncommutative scalar theory with
harmonic term

@ Changes in the linear sigma model
o Case Q # 1: flows of Q and p?
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