RY DEFHRERICEITEFRABEDE

FEFM HEfR A M

A, Hp & AB s —8 AB. Gonzalo Ordonez®, Bruno Mera®”
BRNKBEEE A, B B, Nk o —KC,

Y ZRYAD

Geometrc Structure Changes in Bosonic Quantum Phase Transition Systems

M. Kubota®

Department of Physical Science

, H. Nakano®, S. Tanaka®™ B, K. Kanki®®, G. Ordonez®, B. Mera®”

A NITEPB

Osaka Metropolitan University, Butler Univ.©, Univ. LisbonP

The geometric interpretation of quantum phase transitions is provided by the principal fiber
bundle structure. Quantum Geometric Tensor defined by the Hilbert inner product serves

as a quantity characterizing the geometric properties of the principal fiber bundle. This
cannot be applied to unstable regions where states do not belong to the Hilbert space.
We provide a new definition of Quantum Geometric Tensor for operator spaces that can
be applied even to unstable regions. In unstable regions, the Riemannian metric obtained
from the new definition is negative, and the Berry curvature becomes complex. We also

present a quantum geometric tensor specifically applied to the Hamiltonian of a boson

system exhibiting a superradiant phase transition.
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