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Abstract. In this talk, we introduce

1 Introduction

Let (M, g) be a Riemannian manifold with a Riemannian metric g. Then the
conformal transformation on M is characterized by the metric tensor. A concircu-
lar transformation is by definition a conformal transformation preserving geodesic
circle, which was introduced by K. Yano [?]. The concept of concircular vector field
and concircular scalar field are characterized by the differential equations and the
term concircular comes from the concircular transformation.

2 Concircular scalar fields in the Riemannian manifolds

Theorem 2.1 ([?]). If a complete Riemannian manifold M of dimension n > 2
admits a concircular scalar field p, then N < 2 and M 1is conformal to one of the

following manifolds:

(A) if N =0, a direct product VxJ of an (n—1)-dimensional complete Riemannian

manifold V with an open interval J of a straight line,
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(B) if N = 1, an n-dimensional Fuclidean domain interior to an (n — 1)-

dimensional sphere, and consequently an n-dimensional hyperbolic space, and
(C) if N =2, an n-dimensional spherical space,

where N is the number of isolated stationary points of a concircular scalar field.

Problem 1. Generalize Theorem 77, that is, what is the condition for M = X ;F

to be gradient Ricci soliton or Ricci soliton.

Remark 2.2. It may be interesting to consider the Ricci soliton or concircular

geometry in the manifold with twisted metric.
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