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Introduction

A lot of fundamental questions in hadron spectroscopy have no satisfactory answers yet:
* Do multiquark hadrons made out of diquarks exist (diquark baryons, compact tetra- and penta-quarks, etc.)?
* Do mesons bind with mesons or baryons to create hadronic "molecules”?
* Can gluons act as valence constituents, i.e., do glueballs and hybrids exist?

Lattice QCD modelling of more complicated hadronic structures, especially of unstable ones,
is still in its infancy. The experimental measurements, and theoretical modelling to explain the results,
are key to providing the answers.

Many experimental discoveries in recent years have been driving a renaissance of hadron
spectroscopy as an important topic in particle physics. They produced most cited papers for the heavy-
flavor experiments. The nuclear community has dedicated experiments to light-hadron spectroscopy.

RF7 Hadron Spectroscopy Topical Group focuses on
heavy exotic and conventional hadrons and light hadron exotics

There is a large number of experimental and theoretical physicists working on hadron spectroscopy,
crossing the boundaries between the high-energy and nuclear communities. Each of three RF7
meetings in September attracted 60-70 participants (94 subscriptions to RF7 mailing list)
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Discussion Topics for Session 40

1) How do the new 4-quark and 5-quark states intermingle with the conventional quark-model spectrum of excited states (some have the
same JMPC} and might mix, some are clearly exotic)? Will hybrids need to be included as well?

There is mounting experimental evidence for compact multiquark states built from diquarks, while others seem to work much better as
hadron molecules. How much do these structures mix?

Have we exercised, to full extent, the information on how hadron spectra evolve with the mass of valence quarks? What features of
heavy-quark exotics persist for light-quark exotics?

Lattice QCD and phenomenological models have different ranges of applicability and make different assumptions. How can their
respective results be combined in the best way to achieve the greatest utility?

s the division in the US between “nuclear physics” and “particle physics” hampering progress in studies of exotic hadrons
(collaborations, funding)? If so, what are the remedies?

Are there areas in which it would be beneficial to include lower-energy experimentalists or theorists to share expertise with particular
high-energy experiments? What would be the mechanism?




