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e We want to understand the dependence of typical features of
NC field theories (for example the mixing UV/IR) on the specific
kind of NC

e Mostly NCQFT with constant, Moyal type, non commutativity
are studied.

e The first non-trivial step is to consider NC spaces with NC
parameter which is linear in coordinates (Lie algebra type)

[Xa, Xb] = copXc

e | will describe a procedure to explicitly construct many
inequivalent star products with such a noncommutativity.

e The easiest one, which is considered here is the one mimicking
su(2) algebra
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The noncommutative algebra R3

[Hammou,Lagraa,SheikhJabbari PRD 2002] [GraciaBondia, Lizzi, Marmo, Vitale JHEP 2002]
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graa,SheikhJabbari PRD 2002] [GraciaBondia, Lizzi, Marmo, Vitale JHEP 2002]

The noncommutative algebra Ri
@ It is a subalgebra of the Wick-Voros algebra R, a variation of
the Moyal algebra, which exploits the well known realization
of three-dimensional Lie algebras as Poisson subalgebras of
quadratic-linear functions on R* ~ C? (isp(4))
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The noncommutative algebra Ri
@ It is a subalgebra of the Wick-Voros algebra R, a variation of
the Moyal algebra, which exploits the well known realization
of three-dimensional Lie algebras as Poisson subalgebras of
quadratic-linear functions on R* ~ C? (isp(4))
° Ri is generated by coordinate functions x*

A
T (x*) = 5§aegbzb, @w=0,.,3, ab=12

A constant, real parameter of length dimension;
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graa,SheikhJabbari PRD 2002] [GraciaBondia, Lizzi, Marmo, Vitale JHEP 2002]

The noncommutative algebra Ri
@ It is a subalgebra of the Wick-Voros algebra R, a variation of
the Moyal algebra, which exploits the well known realization
of three-dimensional Lie algebras as Poisson subalgebras of
quadratic-linear functions on R* ~ C? (isp(4))
° Ri is generated by coordinate functions x*

A
T (x*) = 5§aegbzb, @w=0,.,3, ab=12

A constant, real parameter of length dimension;

i1 0 i_ _1
e =30,i=1.,3¢=531
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ncommutative algebra R3

graa,SheikhJabbari PRD 2002] [GraciaBondia, Lizzi, Marmo, Vitale JHEP 2002]

The noncommutative algebra Ri
@ It is a subalgebra of the Wick-Voros algebra R, a variation of
the Moyal algebra, which exploits the well known realization
of three-dimensional Lie algebras as Poisson subalgebras of
quadratic-linear functions on R* ~ C? (isp(4))
° Ri is generated by coordinate functions x*

A
T (x*) = 5§aegbzb, @w=0,.,3, ab=12

A constant, real parameter of length dimension;
0 e = %O", i=1,..,3 = %1.

@ it is based on the identification of R3 with g*. Here g = su(2)
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The noncommutative algebra R3

[Hammou,Lagraa,SheikhJabbari PRD 2002] [GraciaBondia, Lizzi, Marmo, Vitale JHEP 2002]

The noncommutative algebra Ri
@ It is a subalgebra of the Wick-Voros algebra R, a variation of
the Moyal algebra, which exploits the well known realization
of three-dimensional Lie algebras as Poisson subalgebras of
quadratic-linear functions on R* ~ C? (isp(4))
° Ri is generated by coordinate functions x*

A
T (x*) = 5§aegbzb, @w=0,.,3, ab=12

)\ constant, real parameter of length dimension;
° ¢ ;O‘ /:1,..,3e0:%1.
@ it is based on the identification of R3 with g*. Here g = su(2)
@ Besides being a Poisson subalgebra, it is also a NC subalgebra
wrt the Wick-Voros (and Moyal) star product
O *x ) (2a,23) = 9z, Z)exp(@@Za C)Za) (z,z), a=1,2
[Zaa Zb]* = 60,p
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The algebra generated by st is closed wrt the Wick-Voros product

o A . g o1,
¢ 1 (x) = exp {5 (5,'J'Xo + /ef}xk) %W} P(u)(v)lu=v=x
iV

which implies, for coordinate functions
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The algebra generated by st is closed wrt the Wick-Voros product

o A . g o1,
¢ 1 (x) = exp {5 (5,'J'Xo + /ef}xk) %W} P(u)(v)lu=v=x
iV

which implies, for coordinate functions

A o
Xi*xXj = XiXj+ > <X05U + I€ZXk)
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The noncommutative algebra R3

The algebra generated by st is closed wrt the Wick-Voros product
o A . o 0], “
dx 1) (x) = exp {E (6,-jx0 + IEE-X[() B_U,C)_\/J () Y(V)|u=v=x
which implies, for coordinate functions
_ A ik
XixXj = XiXj+ > x00j + i€ x

Xo*x Xj = Xj*Xo= XoXj + =X
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The noncommutative algebra R3

The algebra generated by st is closed wrt the Wick-Voros product

o A . o 0], “
¢ * 1 (x) = exp {5 (5,jX0 + lefj-xk) B—U,C)_\/J P(u)h(v)u=v=x
which implies, for coordinate functions
_ A ik
XixXj = XiXj+ > x00j + i€ x
Xo*x Xj = x;*xozxox,-—i—ix,-
A
Xo*kXg = Xo(Xo—FE):ZX,'*X;—)\XO
1
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The noncommutative algebra R3

The algebra generated by st is closed wrt the Wick-Voros product

o A . g 91,
dx 1) (x) = exp {E (6,-jx0 + IEE-X[() %W} () Y(V)|u=v=x
i OVj

which implies, for coordinate functions
A . i
XixXj = Xixj+ > <x0(5,-j + lerk)

Xo*x Xj = Xj*Xo= XoXj + =X

2
A
xXo*xo = xo(xo+ E) = ZX,'*X;—)\XO
1

[xi % xj] = i)\eg-xk

Xp *-commutes with x; so that we can alternatively define ]Ri as
the x-commutant of xp; xg generates the center of the algebra.
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The Wick-Voros product

The Wick-Voros product

The Wick-Voros product is introduced through a weighted
quantization map which, in two dimensions, associates to functions
on the complex plane the operator (Berezin quantization)

1

QZ,;: WV(Qb) = (271')2 /dzZQ(LE)QS(Z»E)
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The Wick-Voros product

The Wick-Voros product

The Wick-Voros product is introduced through a weighted
quantization map which, in two dimensions, associates to functions
on the complex plane the operator (Berezin quantization)

6= W(0) = s [ B2z 2)0(z.2)

where
Q(z,?) = /d277 e—(ﬁf—ﬁZ)eﬁanef@r,a

a,al are the usual (configuration space) creation and annihilation
operators, with commutation relations

[a,a] = 6.

Patrizia Vitale Noncommutative field theory on R?\



The Wick-Voros product

The inverse map which is the analogue of the Wigner map is
represented by:

(z,2) = W, () = (2/d]z)

with |z) the coherent states defined by a|z) = z|z).
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The Wick-Voros product

The inverse map which is the analogue of the Wigner map is
represented by:

(z,2) = W, () = (2/d]z)

with |z) the coherent states defined by a|z) = z|z).
The Wick-Voros product is then defined as

b1 = Wit (W (oW (v)) = (21$012)

Unlike the Moyal product

[orv=[vwoz [0
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This is similar to the matrix base introduced for the Moyal product
[GraciaBondia, Varilly JMP 1988] In 2-d it is based on the expansion

$(2,2) =D dpa2°2%, p,gEN pgeC
Pq
The quantization map produces the normal ordered operator

6 =Wy (¢) =) dpqaPa
pq

Thus we generalize to 4d, a,, al, a = 1,2 and use the harmonic
oscillator base
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The matrix base
The Wick-Voros matrix base for R}

The Wick-Voros matrix base for R}
F. Lizzi, P. V. and A. Zampini, JHEP 0308, 057 (2003) [arXiv:hep-th/0306247]

This is similar to the matrix base introduced for the Moyal product
[GraciaBondia, Varilly JMP 1988] In 2-d it is based on the expansion

):Zquqipzqa paqEN szqe(c

The quantization map produces the normal ordered operator

é=Wy(¢) = Z¢panPaq

Thus we generalize to 4d, a,, al, a = 1,2 and use the harmonic
oscillator base

ai|n, m) = \/5\/n_1|n1—1,n2>, ai|n>:\/§\/n1+1|n1+1,n2>,
ax|ni, mp) = \/5\/n_2|n1,n2—1>, a£|n>:\/§\/n2+1|n1,n2+1>
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The matrix base
The Wick-Voros matrix base for R}

we get

d= > ¢palP)(Q| ¢pgeC |P):=]|p1,p2)

P,QeN?
aiplagpz 2
|P) = WIO% VP = (p1,p2) € N7,

thus the matrix base in Rg
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The matrix base
The Wick-Voros matrix base for R}

we get

d= > ¢palP)(Q| ¢pgeC |P):=]|p1,p2)

P,QeN?
aiplagpz 2
|P) = WIO% VP = (p1,p2) € N7,

thus the matrix base in Rg

_aznt2z
e —p1 =
P12P2 q1_q2

feq(z,2) = f =
Pq(z,2) = (21, 22|fpolz1, 22) progPal 2 A5
with fpo == |P)(Q|
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The matrix base
The Wick-Voros matrix base for R}

we get

d= > ¢palP)(Q| ¢pgeC |P):=]|p1,p2)

P,QeN?
aiplagpz 2
|P) = WIO% VP = (p1,p2) € N7,

thus the matrix base in Rg

_aznt2z
e —p1 =
ZP12P2 q1_q2

fro(z,2) = (21, 22|fpgl21, 22) = Trogral 2 z z5
with fpo = |P)(Q| and usual nice properties
fun x fpq(2,2) = dnpfume(z,2)

/dzzleZQfPQ(Z,Z) = (7T9)25,DQ
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The matrix base
The Wick-Voros matrix base for R}

The star product becomes a matrix product

O*1(2,2) = dmnbpofun * feo = Y dmptbrafue

and the integral becomes a trace

/mw * ... = (10)? TroW...

Patrizia Vitale Noncommutative field theory on R?\



The matrix base
The matrix base of R3
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The matrix base of Ri

It is obtained as a reduction from the previous one using the
Schwinger-Jordan realization of SU(2) generators.
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It is obtained as a reduction from the previous one using the

Schwinger-Jordan realization of 5U(2) generators.

Consider the number operators N1 = a{al, N2 = agag with

eigenvalues ny, ny.
n+n=2, np—n=2m

with j(j + 1) and m eigenvalues of X;X: and X3 resp.
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It is obtained as a reduction from the previous one using the

Schwinger-Jordan realization of 5U(2) generators.

Consider the number operators N1 = a{al, N2 = agag with

eigenvalues ny, ny.
n+n=2, np—n=2m
with j(j + 1) and m eigenvalues of X;X: and X3 resp.

\nl,ng >—> |j—|—m,j—m>
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The matrix base
The matrix base of R3
The matrix base of Ri

It is obtained as a reduction from the previous one using the
Schwinger-Jordan realization of 5U(2) generators.

Consider the number operators N1 = a{al, N2 = agag with
eigenvalues ny, ny.

n+n=2, np—n=2m
with j(j + 1) and m eigenvalues of X;X: and X3 resp.

\nl,ng >—> |j—|—m,j—m>

fup = |1, no >< p1,po| — [j+m,j—m>< j+m,j— |

3
=1
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The matrix base
The matrix base of R3
The matrix base of Ri

It is obtained as a reduction from the previous one using the
Schwinger-Jordan realization of 5U(2) generators.

Consider the number operators N1 = a{al, N2 = agag with
eigenvalues ny, ny.

n+n=2, np—n=2m
with j(j + 1) and m eigenvalues of X;X: and X3 resp.

\nl,ng >—> |j—|—m,j—m>

fup = |1, no >< p1,po| — [j+m,j—m>< j+m,j— |

3
=1

fup(Z,2) — Vinm(2, 2)
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The matrix base
The matrix base of R3

For this to be a base in Ri we impose it to x-commute with xg

Xo % ViTe(2,2) = Vil x0(2,2) = A — D)Vl
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The matrix base
The matrix base of R3

For this to be a base in Ri we impose it to x-commute with xg
X0 * Vins(2,2) = vz x x0(2,2) = A — Vs,
This fixes j = 7. We have then
J

¢(Xi7X0):Z Z (Zsjr.nr?rvrjnrﬁ

J o min=—j
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The matrix base
The matrix base of R3

For this to be a base in Ri we impose it to x-commute with xg
X0 x VI (2,2) = Vil wx0(z,2) = A — Vi,
This fixes j = 7. We have then
J
(b(xf?XO) = Z Z (Zsjmfnvr]nfn
j o mm==j
Sjtm_j+msj—m_j—f
i _ e N
VG +m)G— miG+ mi( — m)oY
The star product acquires the simple form

. i i
Vi * Vi = 0mn Vv

/ V,l;qﬁy * VZ;‘, = 772926].55,77"(5,";1,
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The matrix base
The matrix base of R3

The star product in Ri becomes a block-diagonal infinite-matrix
product
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The matrix base
The matrix base of R3

The star product in Ri becomes a block-diagonal infinite-matrix
product

oxy = Z(bjmlﬁ"lllzjlmzﬁ"lzvf]ﬂlﬁ"ll my iy Z(bjmlmlemzmz my iy ’"1’"2
= D (Y W)

Jymi, A
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The matrix base
The matrix base of R3

The star product in Ri becomes a block-diagonal infinite-matrix
product

oxy = Z(bjmlﬁ"lllzjlmzﬁ"lzvf]ﬂlml my iy Z(bjmlmlemzmz my iy ’"1’"2
= D (Y W)

Jymi, A

the infinite matrix ® gets rearranged into a block-diagonal form,
each block being the (2j + 1) x (2j + 1) matrix
= {Q)Jmn}a —j<m,n<j.
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The matrix base
The matrix base of R3

The star product in Ri becomes a block-diagonal infinite-matrix
product

oxy = Z(bjmlﬁ"ul/}lmzﬁ"lzvf]ﬂlﬁ"ll my iy Z(bjmlmlemzmz my iy ’"1’"2
= Z (CDJ ’ wj)mlmz VJm1ﬁ72

Jym, g

the infinite matrix ® gets rearranged into a block-diagonal form,
each block being the (2j + 1) x (2j + 1) matrix

®/ = {Q)Jmn}a —J<m,n<j.

The integral is defined through the pullback to R}

/R§¢: erz/ ¢)—”ZTYJ

with Tr; the trace in the (2 + 1) x (2j + 1) subspace.



Summary of the first part
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Summary of the first part

@ The algebra R} with %-product

_ A . o o\, .,
d*1(x) =exp [E ((),'J'Xo + leg-xk> Ou-W} P(u)(V)|u=v=x
iovj

@ The matrix base v/ -
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Summary of the first part

@ The algebra R} with %-product

o A/ . o 91 ., .,
¢x P (x) = exp [E (OUXO + /eg-xk> Ou-W} ()Y (V)| u=v=x
iovj

@ The matrix base v/ -

@ The integral as a trace: [ *th*...x& = K3 Zj Trdif\IJj...:f
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The scalar action
The Laplacian
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The scalar action
The Laplacian

o All derivations of R3 are inner D,, — [x,, ], (Do is trivial
because [xg, f]. = 0 for f € R3)
These generate a dynamics which is "tangent” to the fuzzy
spheres of the foliation.
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The scalar action
The Laplacian
o All derivations of R3 are inner D,, — [x,, ], (Do is trivial
because [xg, f]. = 0 for f € R3)
These generate a dynamics which is "tangent” to the fuzzy
spheres of the foliation.
@ Indeed, the natural Laplacian operator constructed with inner

derivations > [xy, [xu, ¢].]«, reduces to the usual Laplacian
on the fuzzy sphere
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The scalar action
The Laplacian

o All derivations of R3 are inner D,, — [x,, ], (Do is trivial
because [xg, f]. = 0 for f € R3)

These generate a dynamics which is "tangent” to the fuzzy
spheres of the foliation.

@ Indeed, the natural Laplacian operator constructed with inner
derivations > [xy, [xu, ¢].]«, reduces to the usual Laplacian
on the fuzzy sphere

@ we propose

5
A(]):(,YZD?(])+%X0*X0*Q)

1

D; = k72[x;, -], i=1,..,3 «, [ real parameters and
A
X0 * ¢ = Xo¢ + EXiain

contains the dilation operator in the radial direction.
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The scalar action
The Laplacian

With a slight modification the highest derivative term of the
Laplacian can be made proportional to the ordinary Laplacian on
R3, for the parameters o and /3 appropriately chosen.

> Db, élle = N[X0i(d06 +x'0,6)] = N50%

2 . . .
XO*XO*QS—I—%XO*gb = %[x’@;(xfﬁj'(ﬁ—l—x’@;qb)]

+ Axo(X0ip + ¢) + X3¢

With this choice, and o/ = —1/4, we obtain a term proportional
to the ordinary Laplacian, multiplied by xg, plus lower derivatives.
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The scalar action
The potential

The kinetic action is then

Sinld] = / bx (B + 2)
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The scalar action
The potential

The kinetic action is then
Syinl] = / b (D + 12)o

As for the potential we consider a quartic interaction but every
polynomial interaction can be treated easily

3
g x4 _ K8

from which we read the vertex
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The scalar action
The potential

The kinetic action is then
Syinl] = / b (D + 12)o

As for the potential we consider a quartic interaction but every
polynomial interaction can be treated easily

3
g x4 K&
from which we read the vertex

J1j2j3ja _ 8 cjijpsiojs sisia . . S .
VPlﬁl;P2ﬁ2:P3ﬁ3:P4l34 - 4|OJ el 6P1P26P2P3()P3p46p4p1
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The scalar action

The kinetic action in the matrix base
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The scalar action

The kinetic action in the matrix base

We express all operators in the matrix base
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The scalar action
The kinetic action in the matrix base

We express all operators in the matrix base

X_|_ = %2122 )\Z\/(J"i'm)(J m+1) mm—1

X_ = %2221 )\Z \/(J m)(J +m+ 1) mm+1

A
X3 = 20(2121—2222)—)\Zm
j,m
A
X = 29(2121+2222)—)\Zj
j,m
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The scalar action
The kinetic action in the matrix base

We express all operators in the matrix base

X_|_ = %2122 )\Z\/(J"i'm)(J m+1) mm—1

X_ = %2221 )\Z \/(J m)(J +m+ 1) mm+1

A
X3 = 20(2121 — Z227) —)\Zm
j,m
X0 = A(zz +zz)—)\z
0 = >0 121 222 JmJ

and compute

Sk[(b] = 3Z¢j1371m1 7/8)—’_/1’ )%21771;m2ﬁ12¢j'.7272f772
= K Tr( (A(a, B) +,LL21)<D)
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The scalar action
The kinetic action in the matrix base

with

. 1 ;
(A+H21 nl"ljfﬁn;mzﬁvz - W/V#hﬁn ( ( ”B) —|—/,L21) ma iy
)\2

12 2 J2
6’ {6m1m2 m1m2Djm2m2 m17m2+15m1,m2+15m2 i

. - 2
_5m1,m2—15m17m2 1Hm2,m2 }
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The scalar action
The kinetic action in the matrix base

with

. 1 ;
(A+H21 nl"ljfﬁn;mzﬁvz - W/V#hﬁn ( ( ”B) —|—/,L21) ma iy
)\2

12 2 J2
6’ {6m1m2 m1m2D{nzm2 m17m2+15m1,m2+15m2 o
. - 2
_5m1,m2—15m17m2 1Hm2,m2 }

There are non-diagonal (or non-local, in the language of matrix
models) terms.
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The scalar action
The kinetic action in the matrix base

with

- 1 .
2 2

(A +p71 nlvjfﬁu;mzﬁvz - 1262 / V']7171f771 ( ( ”B) +u 1) my i

)\2 .

611]2{6”'1"72 my finy Djn%,Zmz ml,m2+15m1,m2+18ﬁ2 o

- N 2
_5m1,m2—15m17m2 1Hm2,m2 }

There are non-diagonal (or non-local, in the language of matrix
models) terms.
Remarks
@ In the matrix base the interaction term is diagonal, the kinetic
term is not (cfr. Grosse-Wulkenhaar)
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The scalar action
The kinetic action in the matrix base

with

L. 1 .
2 2
(A +p71 nlvjfﬁu;mzﬁvz - 1262 / V']7171f771 ( ( ”B) +u 1) my i
A2 .
= K/_&UZ{(S’T'UTD my iy Djn%lgmg m17m2+15m17m2+18.llﬁl2 o

- N 2
_5m1,m2—15m17m2 1Hm2,m2 }

There are non-diagonal (or non-local, in the language of matrix
models) terms.
Remarks
@ In the matrix base the interaction term is diagonal, the kinetic
term is not (cfr. Grosse-Wulkenhaar)
@ The action factorizes into an infinite sum of contributions

S[0] = 3y 5 SV[0]
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The scalar action
The propagator

The propagator is defined as
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The scalar action
The propagator

The propagator is defined as

J2
Jij2 23 _ sjij3
E : Amn;lkPIjk;rs_(Sj OmsOnr
k,=—j2
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The scalar action
The propagator

The propagator is defined as

J2
Jij2 23 _ sjij3
E : Amn;lkPIjk;rs_(Sj OmsOnr
k,=—j2

The kinetic term may be diagonalized in each subspace at j fixed.
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The scalar action
The propagator

The propagator is defined as
J2 o o
1 2js _ shi
D Do kPlirs = 8 0msOnr
k,I=—J2

The kinetic term may be diagonalized in each subspace at j fixed.
The technique is the same as in [GrosseWulkenhaar]. It uses
m+ | = n+ k and orthogonal polynomials.
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The scalar action
The propagator

The propagator is defined as

J2
ST ABR PER 55,0,

mn;lk
k=—
The kinetic term may be diagonalized in each subspace at j fixed.
The technique is the same as in [GrosseWulkenhaar]. It uses
m+ | = n+ k and orthogonal polynomials.
It turns out that the polynomials are the dual Hahn polynomials
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The scalar action
The propagator

The propagator is defined as
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E : Amn;lkPIjk;rs_(Sj OmsOnr
k,=—j2

The kinetic term may be diagonalized in each subspace at j fixed.
The technique is the same as in [GrosseWulkenhaar]. It uses

m+ | = n+ k and orthogonal polynomials.

It turns out that the polynomials are the dual Hahn polynomials
which are proportional to fuzzy spherical harmonics.
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The scalar action
The propagator

The propagator is defined as

J2
2 : Jij2 2J3 13
Amn Ik P;k rs = ¢ (5’"55”’

kvlz_JZ

The kinetic term may be diagonalized in each subspace at j fixed.
The technique is the same as in [GrosseWulkenhaar]. It uses

m+ | = n+ k and orthogonal polynomials.

It turns out that the polynomials are the dual Hahn polynomials
which are proportional to fuzzy spherical harmonics.

2j1

5]112 - .
(P(av, B2 (Vi Do (Yie)papo

with
-2
v = (al(l+ 1) + Bj°)



The scalar action

The propagator
/
k

(VD =< Vil Ve >= VT A1 (1 2,

m

(Vi i = (=1) 5 (V)i
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The scalar action
The propagator

/
‘)
(Vi i = (=1) 5 (V)i

Once we have the propagator and the vertex we can compute
correlation functions

m

(VD =< Vil Ve >= VT A1 (1 2,

P4 P3
4 A% 4
Ja A g
m i Pa e o P3
J1 > )2
m my PN
.jl a ) A ‘J’Q
p1 P2
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One-loop calculations

v

P
7 A
P1 p2

Planar diagram contributing to the 2-point correlation function

A K g s §2j1 (—1)* = 3 + &
S T, p1p2¥ pP1P2 i [ ab) + 4u
pipuip2P2 T )2 P (2j1 + 1) (v(1, s aB) 1;2 2)

which is finite for all j
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One-loop calculations

In the propagating (fuzzy harmonics) base

4 20 41
A-/]-lz.P — H_é]lﬁ -1 k25—k B 5/ b
hki;hko )2 ,Z:;a/(/+1)+ﬁj12+ ;_:Hz( ) 12V

When fixing j1 = j» = j and 3 = 0 we retrieve the result for the
fuzzy sphere

S. Vaidya, Phys. Lett. B 512, 403 (2001); C. -S. Chu, J. Madore, H. Steinacker, JHEP
0108, 038 (2001)
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One-loop calculations

Nonplanar diagram contributing to the two-point function

5i
NP ’“_451113211: LI
p1p1:pP3P3 22 — (7(]-1’ /,a,ﬁ) + %Mg)

Z(_]_)Pl-l-f)l < {1 J1
pP3 —p1

k

/ ><j1 i
k p3 —p1

/
k
can be seen to be finite for all values of the indices
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One-loop calculations

In the propagating base

2j .
NP _ K Sz i (21 +1)(2/ +1)

— (al(l+1) + BjE + 55 42)

hkiihka = 32

h+142j1—k h i h
(_1)1++11 15,1/2(5/(17_1(2{].1 jl | }

In agreement with

S. Vaidya, Phys. Lett. B 512, 403 (2001); C. -S. Chu, J. Madore, H. Steinacker, JHEP
0108, 038 (2001)

for i =j,8=0
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Conclusions

@ We have studied a scalar field theory on R3.
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Conclusions

@ We have studied a scalar field theory on R3.

@ We find that it is finite at one-loop. Likely to be finite at all
loops.

@ No UV-IR mixing

Further developments

@ Study other star-products with noncompact foliations, s.t. the
one induced by su(1,1). The space is foliated into fuzzy
hyperboloids.

@ Consider different Laplacians V. Galikova, P. Presnajder,
arXiv:1112.4643 [math-ph]

@ ¢° theory which is just renormalizable in 3-d in the
commutative case

@ gauge models (in preparation with Antoine Géré and J.-C.
Wallet)
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