~2,s E N - *
REEEE=FHT
FiaarT  AEF
(FHs SO R
H E BTHEAREETFLZEHETHN T EEMS . AEENEE T EEFNEEM S, XERANH T —

AT RGN FES X RG S BN, B A e f TARE AT . 1 B i T AR B — TR LA L PR R
7 W AE T8 R — A Sl B LA 2 ik, B LATE F 50 R A8 5 A v A 5 25 B AT il TR ) 2 ik, SO AR
BITE A T RS IR B IR T IR DA R e T B R S A T B L SCE LA Lipkin-Meshkov-Glick
BER Y Kitaev 34 LAY 0 1), Xof f S <70 33 70 A A58 0 v 1) 1 o A T A 4

XER AR ETME

Fidelity susceptibility and quantum phase transitions

GU Shi-Jian'

LIN Hai-Qing

( Department of Physics, The Chinese University of Hong Kong)

Abstract

Quantum phase transition is one of the most important issues in condensed matter physics, and

quantum fidelity is an important concept emerging from quantum information theory. In this paper, we de-

scribe as simply as possible the role of fidelity and its leading term, i. e. the so-called fidelity susceptibility,

in quantum phase transitions. As a purely geometric quantity. the key advantage of the fidelity approach is

that no a priori knowledge of the order parameter is assumed. Specifically, we discuss definitions of the fi-

delity, the fidelity susceptibility, and the corresponding quantum adiabatic dimension, as well as their role

in quantum phase transitions. We also use the Lipkin-Meshkov-Glick model and the Kitaev honeycomb

model as examples to clarify these issues.
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