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Looking at the future
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arXiv:2203.08208

arXiv:2207.14594 The physics of the next decade is being planned now!
The next Long Range Plan for Nuclear Science will appear in 2023

The DPF Snowmass process has just completed
JPAC is investing in making the case for spectroscopy
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JPAC interactions with experiments
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• Running
• Planned
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The programs of Hall-D at JLab
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~8 years at ~30 weeks/year already planned

Support required
for planning the 
experiment
and/or for 
analyzing data

E. Chudakov



5

JPAC and the JLab12 program
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support is
requested by a number
of proposals that enrich
the 12 GeV program
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JPAC and the hybrid at GlueX
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(       data)

JPAC reconciled the 𝜋1(1400)/𝜋1(1600) puzzle
Tools and methodology created for GlueX analysis

A. Rodas et al. (JPAC) PRL122, 042002
JPAC, PPNP 127, 103981
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Charmonia studies at GlueX
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JLab12 has the right energy to 
study charmonium
photoproduction in the 
near threshold region

JPAC is helping in 
implementing models for 𝐽/𝜓
and other positive-parity
charmonia

Diffractive model JPAC, PRD 100 (2019) 3, 034019 

Low energy model Du et al., EPJC 80, 1053 (2020)
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Exotic landscape in 𝑐 ҧ𝑐

A. Pilloni – Future prospects and XYZ

JPAC, PPNP 127 (2022), 103981

A host of unexpected resonances have appeared
decaying mostly into charmonium + light

Hardly reconciled with usual 𝑞ത𝑞 pheno



XYZ at JPAC
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This is the hottest topic in spectroscopy in the last two decades
Big effort within JPAC to study this sector

D. Winney et al., PRD106 (2022) 094009
L. Ng et al., PRD 105 (2022) 9, L091501

M. Albaladejo et al., PRD102 (2020) 114010
D. Winney et al., PRD 100 (2019) 3, 034019

C. Fernandez-Ramirez et al., PRL 123 (2019) 9, 09200
AP et al., PLB 772 (2017) 200-209 

A. Hiller Blin et al., PRD 94 (2016) 3, 034002

LHCb, arXiv:2210.10346
LHCb, arXiv:2204.12597

LHCb, Nature Commun. 13 (2022), 3351
LHCb, Phys. Rev. Lett. 128 (2022), 062001 
LHCb, Phys. Rev. Lett. 122 (2019), 222001

Pole

Triangle

as well as contributing to experimental papers 
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Exotic landscape
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Broad mesons seen in 𝑏 decay:
𝑋(4140), Z(4430), 𝑍𝑐𝑠(4000)...

Narrow structures seen in 𝑒+𝑒−:

𝑋(3872), 𝑌(4260), 𝑍𝑐,𝑏
(′)

Narrow structures seen in 𝑏 decay:
𝑋 3872 , 𝑃𝑐, (𝑃𝑐𝑠)

Scarce consistency between various
production mechanisms
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Why photoproduction?
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• It’s new: no XYZ state has been uncontroversially seen so far

• Dependence on beam energy can disentangle rescattering
mechanisms that could mimic resonances in multibody decays

• The framework is (relatively) clean from a theory point of view

• Radiative decays offer another way of discerning 
the nature of the states
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The jpacPhoto library
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• Couplings extracted from data as much as possible, 
not relying on the nature of XYZ

• Diffractive model, aiming at order-of-magnitude estimates

Exclusive Semi-inclusive

M. Albaladejo et al. [JPAC],
PRD102 (2020) 114010
D. Winney et al. [JPAC],
PRD106 (2022) 094009

Code libraries available on GitHub
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XYZ at the Electron Ion Collider
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Collaboration with D. Glazier and J. Stevens
to perform feasibility studies for 
spectroscopy at the EIC

These have entered the EIC yellow report
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XYZ at Jefferson Lab
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LoI RF7_RF0_120

arXiv:2203.08290

PPNP 127 (2022) 103985

JLAB 24?

Explore the complementarity
w.r.t. the forthcoming Electron Ion Collider
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JPAC leads the upgrade efforts
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Spectroscopy is one of the main physics cases
to push for the energy upgrade

JPAC is leading this effort on the theory side
Heavy involvement in workshop organization
and white paper drafting
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Conclusions
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• JLab12 program has a full schedule well into the future
several current and planned experiments 
require JPAC work for results to be delivered

• Close collaboration with GlueX in order to achieve the first 
observation of a hybrid meson in photoproduction

• Strong effort in creating a XYZP spectroscopy program
at the EIC and at an upgraded JLab facility

• Involvement in other running and future experiments
around the world to make the best of high statistics data

Thank you!
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Timescales
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