(© 2009 International Press
Adv. Theor. Math. Phys. 13 (2009) 217-257

Kahler—Ricci flow, Morse theory,
and vacuum structure deformation
of N = 1 supersymmetry

in four dimensions

Bobby E. Gunara and Freddy P. Zen

Indonesia Center for Theoretical and Mathematical Physics (ICTMP)
and Theoretical Physics Laboratory, Theoretical High Energy Physics and
Instrumentation Division, Faculty of Mathematics and Natural Sciences,
Institut Teknologi Bandung, Jl. Ganesha 10, Bandung 40132, Indonesia

bobby@fi.ith.ac.id, fpzen@fi.ith.ac.id

Abstract

We address some aspects of four-dimensional chiral N = 1 supersym-
metric theories on which the scalar manifold is described by Kahler
geometry and can further be viewed as K&hler—Ricci soliton generating
a one-parameter family of Kéhler geometries. All couplings and solu-
tions, namely the BPS domain walls and their supersymmetric Lorentz
invariant vacua turn out to be evolved with respect to the flow parameter
related to the soliton. Two models are discussed, namely N =1 theory
on Kéhler-Einstein manifold and U(n) symmetric Kéhler—Ricci soliton
with positive definite metric. In the first case, we find that the evolution
of the soliton causes topological change and correspondingly, modifies the
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