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1. Introduction

Noncommutative field theories possess specific proper-
ties of UV- and IR-divergencies which distinguish them
from ordinary theories very essentially. It was shown for
noncommutative scalar field models [1, 2] that the UV-
divergencies lead to additional IR-singularities of effec-
tive action that was called the UV/IR-mixing. A study of
extended supersymmetric model deserves a special atten-
tion. For example, maximally extended supersymmetric
noncommutative N = 4 SYM is finite and has no UV/IR-
mixing [3] what is convenient for investigating the low-
energy behavior [4].

Our work deals mainly with the perturbatrive correc-
tions to N = 1 noncommutative supersymmetric U∗(1)
gauge theory at one loop order with two dimensions in
Minkowki space. We treat the deformation of the gauge
theory U∗(1) supersymmetric N = 1 in two dimensions.
We quantify the theory to deduce the terms of gauge and
ghosts fields of Faddeev Popov. Thereafter, we derive the
Feynman rules of this theory, then we calculate the ra-
diative corrections for the gauge field propagator of this
theory at one loop order.

The present work gives the contribution of the tadpole
for gauge field of the noncommutative gauge supersym-
metric theory in two dimensions in Minkowski space.

2. Noncommutative Gauge Supersymmetric
Theory in Two Dimensions

The noncommutative action of pure U∗(1) gauge su-
persymmetric theory in

Minkowski space time with two dimensions is given
by [5]:
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where Fµν = ∂µBν−∂νBµ+ ig
2 [Bµ, Bν ], DµM = ∂µM+

ig
2 [Bν ,M ]∗.
As a result the propagator is the same as in the com-

mutative counterpart but each vertex contain a supple-
mentary phase factor which depends on deformation pa-
rameter [5].

2.1. The contribution of the tadpole for gauge field
propagator

By using the Feynman rules, we obtain the contribu-
tion of the tadpole for gauge field propagator (Fig. 1):

Fig. 1. The tadpole for gauge field propagator.
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This contribution is composed of planar and nonplanar
diagrams:
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where ρµ = θµνpν and ρ2 = ρ2
0 − ρ2

1.
Applying the Wick rotation, Schwinger formula and

the Gauss integral with modified Bessel function:
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For the non-planar contribution, the situation is even
worse in Minkowski space time due to its indefinite met-
ric [2].
2.1.1. Space like case ρ2 < 0
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.

2.1.2. Time like ρ2 > 0
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where L0eff = 1
4( iρ0)2+ 1

L2
.

The planar contributions give rise to ordinary UV sin-
gularity. The non-planar contributions have two types of
divergences UV/IR.

3. Conclusion

We have found two types of divergences UV/IR simi-
lar to those found in the contribution of the Ghost field
loop [5]. We have given the contribution of the tadpole
for the gauge propagator at one loop order. This contri-
bution is (UV-IR) divergent as the loop of the theory cal-
culated in [5]. Finally, the persistence of the ultraviolet-
infrared divergencies is interpreted as a further indication
that UV-IR is essential property of Noncommutative field
theories.
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