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Abstract

Current studies on heavy hadrons in nuclear medium are reviewed with a summary of the ba-
sic theoretical concepts of QCD, namely chiral symmetry, heavy quark spin symmetry, and the
effective Lagrangian approach. The nuclear matter is an interesting place to study the proper-
ties of heavy hadrons from many different points of view. We emphasize the importance of the
following topics: (i) charm/bottom hadron-nucleon interaction, (ii) structure of charm/bottom
nuclei, and (iii) QCD vacuum properties and hadron modifications in nuclear medium. We pick
up three different groups of heavy hadrons, quarkonia (J/ψ, Υ), heavy-light mesons (D/D̄, B̄/B)
and heavy baryons (Λc, Λb). The modifications of those hadrons in nuclear matter provide us
with important information to investigate the essential properties of heavy hadrons. We also give
the discussions about the heavy hadrons, not only in infinite nuclear matter, but also in finite-size
atomic nuclei with finite baryon numbers, to serve future experiments.

Keywords: heavy hadron, nuclear matter, chiral symmetry, heavy quark symmetry
PACS: 14.20.Lq, 14.40.Lb, 21.65.Jk

Contents

1 Introduction 2

2 Theoretical basics 8
2.1 Properties of QCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.2 Symmetries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2.2.1 Chiral symmetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.2.2 Heavy quark symmetry . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

2.3 Hadronic effective theories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3.1 Chiral effective theory . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

∗Corresponding author
Email address: yasuis@th.phys.titech.ac.jp (Shigehiro Yasui)

Preprint submitted to Progress of Particle and Nuclear Physics March 10, 2017



Download	English	Version:

https://daneshyari.com/en/article/5495594

Download	Persian	Version:

https://daneshyari.com/article/5495594

Daneshyari.com

https://daneshyari.com/en/article/5495594
https://daneshyari.com/article/5495594
https://daneshyari.com/

