This article is a follow-up paper of the previous one [1] in which the
Gribov problem in U(1) gauge theories in noncommutative spaces is stud-
ied. In the conventional (commutative) spaces, it is well-known that we can
circumvent the Gribov problem in abelian gauge theories. This problem basi-
cally arises from gauge-choice ambiguities in non-abelian gauge theories. For
mathematical treatments of this problem one may refer to Nair’s textbook
2]; see chapter 14.

In the first part of this paper the authors review these basics of the
Gribov problem and also introduce some elements of U(1) gauge theories on
the noncommutative (NC) spaces. The authors then apply a definition of
the products in the NC spaces, the so-called star-products, to the Landau
gauge condition in the NC U(1) gauge theory. The authors conclude that
the NC gauge condition leads to a infinite number of Gribov copies, implying
that in the NC spaces there may exist the Gribov ambiguities even in abelian
gauge theories. The author also argue that these features do not arise in the
commutative limit, as expected.

The arguments in the latter half of the paper deal with naive applications
of the star-products to the NC U(1) gauge condition without sufficient dis-
cussion on topology or geometry, in contrast to the first part of the paper. So
the reader may find an impression that the authors come to a rather abrupt
conclusion in section 4.
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