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So far there are two types of scalar field theories where the
UV/IR mixing problem could be solved:

m the Grosse-Wulkenhaar model (2003), where the ¢* theory
was supplemented by a (translation-invariance breaking)
oscillator term (= 72¢?)
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Magnen, Rivasseau and Tanasa (2008), where the

m phases act as UV-regulators, oscillator term is replaced by a ]315 term.

= origin of the UV/IR mixing problem
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= Both models could be proved to be renormalizable to all
orders.




Q IN GAUGE THEORIES . ..

Q A NEW GAUGE FIELD MODEL
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REEa (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:
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a new gauge field model is put forward:
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Q BRST SYMMETRY AND PROPAGATORS
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Q LOOP INTEGRALS
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Q ADDITIONAL FEYNMAN RULES

Q MORE CONVENIENT FORMULATION
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and has only a finite number of new vertices.
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Q VANISHING TADPOLE GRAPHS
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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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Translation- There are only 4 possible one-loop tadpole graphs with external
models for gauge boson lines in this model:
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From the Feynman rules one sees that all 4 come with a factor
k6
5*(p+ k — k) sin <7p> — 0,

Hence, all four graphs vanish.
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Q CONCLUSION AND OUTLOOK

Translation-
invariant

Translation-

ol B e [@ D. N. Blaschke, F. Gieres, E. Kronberger, M. Schweda and
NCGFT NCGFT M. Wohlgenannt, to appear in J. Phys. A,
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m the model seems to be a promising candidate for a @ R. Gurau, J. Magnen, V. Rivasseau and A. Tanasa,
renormalizable non-commutative gauge model [arXiv:0802.0791].
m gauge field and ghost propagators damp IR divergences . @ H. Grosse and F. Vignes-Tourneret, [arXiv:0803.1035].
ond Outiook m it is translation-invariant (tadpoles vanish) and Outiook

@ F. Aigner, M. Hillbrand, J. Knapp, G. Milovanovic,
V. Putz, R. Schoefbeck and M. Schweda, Czech. J. Phys.
54 (2004) 711-719, [arXiv:hep-th/0302038].

m one-loop calculations are in progress

Thank you for your attention!
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