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Characterizations of a Lorentzian manifold
with a semi-symmetric metric connection

By UDAY CHAND DE (Calcutta), KRISHNENDU DE (Burdwan)
and SINEM GULER (Istanbul)

Abstract. In this article, we characterize a Lorentzian manifold M with a semi-
symmetric metric connection. At first, we consider a semi-symmetric metric connection
whose curvature tensor vanishes and establish that if the associated vector field is a unit
time-like torse-forming vector field, then M becomes a perfect fluid spacetime. More-
over, we prove that if M admits a semi-symmetric metric connection whose Ricci tensor
is symmetric and torsion tensor is recurrent, then M represents a generalized Robertson—
Walker spacetime. Also, we show that if the associated vector field of a semi-symmetric
metric connection, whose curvature tensor vanishes, is an f — Ric vector field, then
the manifold is a space of constant curvature. Therefore, the spacetime reduces to the
Minkowski spacetime whenever the scalar curvature R = 0; de Sitter spacetime whenever
R > 0; anti de Sitter spacetime whenever R < 0. Moreover, if the associated vector field
is a torqued vector field, then the manifold becomes a perfect fluid spacetime. Finally,
we apply this connection to investigate the Ricci solitons.

UDAY CHAND DE KRISHNENDU DE
DEPARTMENT OF PURE MATHEMATICS DEPARTMENT OF MATHEMATICS
UNIVERSITY OF CALCUTTA KABI SUKANTA MAHAVIDYALAYA
WEST BENGAL THE UNIVERSITY OF BURDWAN
INDIA P.O.-ANGUS, HOOGHLY

PIN 712221, WEST BENGAL

INDIA

SINEM GULER

DEPARTMENT OF INDUSTRIAL ENGINEERING
ISTANBUL SABAHATTIN ZAIM UNIVERSITY
HALKALI, ISTANBUL

TURKEY

Mathematics Subject Classification: 53C05, 53C20, 53C25,53C40, 53C50.
Key words and phrases: Lorentzian manifolds, semi-symmetric metric connection, perfect fluid

spacetimes, generalized Robertson—Walker spacetime, torqued vector field, Ricci soliton.



