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Ordinary and Exotic Hadrons

Ordinary baryons Exotic matter uP CHARM TOP
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Observables and Moments

71'+‘ ® 71"" Two scattering amplitudes of 2 variables
J=172 " (2= cos )

p ‘ ‘ p Two observables of 2 variables
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/ Two unknown (and arbitrary) phases

ne d -
P Moment expansion: =% _ Z (2L + 1) H;(s) P, (2)
Finite number of H, 92 [5
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What's a resonance?
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Two Meson Photoproducticn Meson spectroscopy

Why 2-meson photoproduction? /

Baryon spectroscopy

~

M,

Five independent variables: s, t, m, = (0, ¢)

e | M,
Eight independent amplitudes: D

/

=t =12, =% 112 N* A, ... P
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Two Meson Photoproduction Meson spectroscopy
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Tensor Meson Photoproduction @CLAS VM et al (JPAC) PRD102 (2020)

CLAS PRC 102 (2020) CLAS PRL126 (2021)
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Tensor Meson Photoproduction @GLueX

— b : :
! - Strong a,(1320) signal in 7y
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Production can occur via exchange of

Extraction of the cross-section . -
- vector meson (positive reflectivity) or

Extraction of all D-waves components . . .
- axial-vector meson (negative reflectivity)
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a,(1320) Photoproduction @GlueX
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p(770) Photoproduction @GlueX Data: GlueX, PRC108 (2023)

Model: JPAC, PRD97 (2018)
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Moment Expansion

- 4
Five independent variables: s, t, m, 2 = (0, @)
. . Y4 P
(Production amplitudes) x decay | .
|
Appa s tm, Q)= Y T, . (s,1) F(m) Y/(Q) |
£ m | v T 7z.+
|

Intensity is amplitude squared

I(Q) = 2 HY(LM) Y7(Q)
LM
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Moment Expansion

Five independent variables: s, t, m, 2 = (0, @)
E}, = 3.4 GeVandt = — 0.95 GeV?

Data: CLAS, PRD80 (2009) 072005

Model: JPAC, arXiv:2406.08016
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Polarized Moment Expansion

Y
I(Q, @) = I°(Q) — P,cos 2P I'(Q) — P, sin 2P [(Q)
(Production amplitudes) x decay p
Y

A
Ay (s, t,m, Q) = Z T) o285 D) F(m) Y2(Q) : .
£.m
I
I
I

191.2(Q) = Z HOLY2(LM) Y7(Q)
LM

Different moments probe different
quadratic form of amplitudes
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Polarized Moment Expansion
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Polarized Spin Density Matrix Elements

Y Y K™
T K~
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Polarized Spin Density Matrix Elements i K
Negative reflectivity component compatible p b
with kaon (spin 0) exchange A(1520) P’

Data from GlueX, PRC105 (2022)
Model from Yu and Kong, PRC96, (2017)
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Polarized Spin Density Matrix Elements Data from GlueX, to appear soor

Model from JPAC, PLB779 (2018)
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Polarized Spin Density Matrix Elements Data from GlueX, to appear soor

Model from JPAC, PLB779 (2018)
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Summa 'y Meson spectroscopy

Two meson photoproduction are physics-rich reactions 4

If a single resonance dominates —> SDME

If not —> Moment expansion

Extracting weak (exotic) signal require deep

understanding of production mechanism Baryon spectroscopy

~

Need models to understand data

M,

Fruitful collaboration between CLAS/GlueX and JPAC Y
9)

/
Still of a lot work on formalism, models, data analyses,... to do N* A, ... P
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Future directions

Understand joined SDME / joined Moments

Main decay channel of the 7, is by«

M,
Which observables with polarized target M,
How can they help? p’
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