
In this paper the authors study effects of curvature couplings in 2-dimensional
noncommutative Φ4 theory, or the so-called Grosse-Wulkenhaar model [1],
utilizing both analytic and numerical approaches. Here the scalar filed Φ is
given by an N×N hermitian matrix. To carry out an analytic approach, the
authors first neglect the kinetic term and use large N approximation so that
the curvature field R is represented by an N -dimensional diagonal matrix.
The curvature term of interest is given by SR = NTr (−grRΦ2) where gr
denotes the curvature coupling.

After the diagonalization of Φ the curvature term gives rise to off-diagonal
elements. To deal with this problem, the authors take advantage of the
so-called Harish-Chandra-Itzykson-Zuber integral, see e.g. [2], to describe
the action of interest in terms of multitraces; the action (3.20), one of the
main results of this paper. This enables the authors to execute analytic and
numerical analyses of phase diagrams of the matrix model (3.20) with fixed
gr and (large) N .

Regarding the numerical approach, the authors make use of a recently
developed technique in Monte Carlo simulation [3] and show that the results
are in accord with the previous numerical studies in a closely related matrix
model [4].
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