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Translation-

invariant For a field theory this means:

models for

Ager m interaction vertices gain phases, whereas
' propagators remain unchanged

m some Feynman integrals (“non-planar diagrams”)
Introduction haVe phases e.g

i
4, € L : S
/d k:k2+i€o<1§ with  p# = 6*p,

m phases act as UV-regulators,

= origin of the UV/IR mixing problem
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m and recently a translation-invariant model by Gurau,
Magnen, Rivasseau and Tanasa (2008), where the
oscillator term is replaced by a 1% term.

= Both models could be proved to be renormalizable to all
orders.
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Translation- i
e ... matters are more complicated. Recent ansatzes:
models tor
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m Slavnov model (2003): relies on a constraint — reduces
i : degrees of freedom
H m models involving oscillator terms in analogy to the scalar
model: break translation invariance
NC gauge

s (de Goursac et. al., Grosse+Wohlgenannt, D.N.B. et. al., 2007)
m proofs of renormalizability still missing for gauge theories

Inspired by the scalar model of Gurau et. al., whose propagator
has “damping” behaviour for vanishing momentum:

B 1 _0%k?
CR+m24 g a

G99 (k) for k — 0,

a new gauge field model is put forward:
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E A NEW GAUGE FIELD MODEL
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Talk presented /d ¢(@) 92D¢(x) = /d l’4F * D22 * Fuw
where
Fu = 0,4, — 0,4, —ig[A, * A,
NC gauge — ~ ~ ~
felds D*=D!xD,,  with D, =6,D",

Expression ﬁF =Y transforms covariantly (sY =ig[c*Y])
and is to be understood as formal power series in the gauge
field A,:

F:DQ*%*F:D%/:

=0Y —igd" [A, 1 Y] —ig[A" 1 0,Y] + (ig)* [A* ¥ [A, 5 Y]] .
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COMPLETE ACTION INCLUDING GAUGE FIXING

e recursion formula leads to
1

O

Yl F+D{8”[ ; °]+[A“¢auY°]—ig[A”f[AMYO]]}

e New action (where stars have been suppressed):

F(O) = Sinv + ng7
1 1 1
4
Sinv:/d x |:4FMVF/,LV+4FMV ~2Fp,l/:| )

D2D
Sef = s/d4xc

<1+ L >8“A ——B
oo
:/d4:c

<1+ ! )8*24 —B2—c< +1~>8“Duc.
00 00
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o the bilinear action leads to the improved propagators

1 k. k k,k
GA (k)= | =8 + Y )
M() k2_’_1~€12( H k2 k2+$
1 ~
G (k) = — with B = 6"k,
B+ L
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fields L. i
and has only a finite number of new vertices.

Re-inserting the e.o.m.

0 Shew
6Br
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leads again to

1 1
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is gauge invariant if new field B, transforms covariantly, i.e.

10/14



E ADDITIONAL FEYNMAN RULES

Translation-
invariant
models for

NCGFT e two additional propagators:
Talk presented

i (koOpr — Firlpe)

Gl (k) =
P,OT . )
2022 (k2 + 75 )
NC gauge BB
fields
pO’,TE( ) 4]432]{2 [5p7'60'6 5p650'7'+

. FigkrOpe + KphicSor — gkicdpr — kkaagg} '
k22 <k2 + ]%2>

11/14



E ADDITIONAL FEYNMAN RULES

Translation-
invariant

models for

NCGFT e two additional propagators:
Talk presented
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NC gauge
fields BB
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e and 5 new vertices, namely a BAA-vertex, a BBA-vertex, a
2B2A-vertex, a 2B3A-vertex and a 2B4 A-vertex.
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From the Feynman rules one sees that all 4 come with a factor

6*(p+ k — k) sin (k:gp> —0,

Hence, all four graphs vanish.
12/14



Q CONCLUSION AND OUTLOOK

Translation-
invariant
models for

m the model seems to be a promising candidate for a
renormalizable non-commutative gauge model

Conclusion
and Outlook

13/14



Q CONCLUSION AND OUTLOOK

Translation-
invariant
models for
NCGFT

Tal
by
N

m the model seems to be a promising candidate for a
renormalizable non-commutative gauge model
m gauge field and ghost propagators damp IR divergences

Conclusion
and Outlook

13/14



Q CONCLUSION AND OUTLOOK

Translation-
invariant
models for
NCGFT

Tal
b
N.
m the model seems to be a promising candidate for a

renormalizable non-commutative gauge model
m gauge field and ghost propagators damp IR divergences

Conclusion

and Outlook m it is translation-invariant (tadpoles vanish)

13/14



Q CONCLUSION AND OUTLOOK

Translation-
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Talk presented
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N. Blaschke
m the model seems to be a promising candidate for a
renormalizable non-commutative gauge model

m gauge field and ghost propagators damp IR divergences
Conclusion . . . . .
and Outlook m it is translation-invariant (tadpoles vanish)

m one-loop calculations are in progress
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