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Introduction

Entanglement, a key concept in quantum-information & its role in
studying many-body systems ... Relation between quantum phase
transitions (QPT) in a system and non-analyticities of bi-2 or
multipartite3 entanglement of its ground state (GS) ... Entanglement
measures - existence of free & bound entanglement (BE) ... Appearance
of BE in many-body systems by varying magnetic fields or interacting
with thermal environment ...

Objectives

Investigating the role of bound entanglement in quantum phase
transitions. Presenting a method to construct quantum spin-chain
Hamiltonians in which a quantum phase transition can be accompanied
by a change in the type of entanglement (of the two-site reduced
density matrices of the corresponding ground states) from bound to
free or separability. We use the ground-state fidelity # or its second
derivative (fidelity susceptibility - $) and the realignment criterion (Ny)
to detect possibly relevant criticalities:
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P, are projectors onto maximally entangled two-qutrit vector states’ .
g, v, {3 are functions of a.
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Consider a closed chain of 2N identical quantum systems |¥)1, . an

SiSia)

1}+1)

L. K

' 2N-2 ’ 2N-1 2N

g -K
Oii+1 = E:‘:‘] A||""r>|‘,i+| {'“|| +0 % Ej—-—] I”’J}: is1{w J'|

K d*—K
Oisr = Trsy Xuliien (0] 40 x T35 [ g ()|

00000 0O 0 0 Our goal is to construct a Hamiltonian H for which this state is a GS.
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¢, Spin-1 quantum chain in which QPT occurs at the transition point
from bound entanglement to free entanglement with the following
bipartite state in its GS:
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Maximally entangled state in d=1

the following global state and obtained the Hamiltonian of the system
for some bound entangled state &
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