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Exotic states with cc eTe™ = J/pnTa
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Exotic states with cc

* Thresholds for XYZ states open
just above 12 GeV

* For example, ZC enhanced in 22
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Exotic states with cc eTe™ = J/pnTa
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Exotic states with cc eTe™ = J/pnTa
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Next steps: non-resonant backgrounao
vp — Jlw'p, Jly — ete™

S 500¢
O ~
= 450¢
= 400F

Jly %3502

y / 3 300
/\/\.—> 70 250f

200F

Non-resonant

150F

e =

S0F

E_I_LI_I—==—E= — PR
™32 34 36 38 4 42 4

E(e-) =22 GeV

Z+(3900)

Pythia

| I Ll I Ll

Signal MC
Jly

L
4 46 48 5

M(°JAy) [GeV]

% EXxclusive reconstruction of signal MC show clear structure with
limited particle mis-ID backgrounds

* However, expect background from non-resonant production that
should be calculated. Use previous measurements of couplings,
estimates from COMPASS UL or existing data from GlueX
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Next steps: quantifying interpretation

* Any observation would be a critical
confirmation of the resonance picture,
but what about non-observation?

* Current 12 GeV data on J/y is
consistent with weak resonant (P )
and non-resonant interpretation,
limiting models for nature of P,

* For 22 GeV we need quantitative
interpretation of photocouplings for

models of Z. microscopic structure?

* How to connect this with Lattice
QCD or QCD-inspired models?

o(y p = J/y p) [nb]
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Next steps: open charm .
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% Open charm continues to play important role interpretation of
existing observations and can produce non-trivial structure

* What can we learn from 12 GeV? Studies with existing GlueX
data to at least set an upper limit on ground state yp — A_.D

* Would an upgraded detector enable a robust 22 GeV program?
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Summary (of the outlook)

* Spectroscopy of exotic states with ¢¢ remains a
“simple” argument for the energy upgrade

* Challenges:
% Reasonable non-resonant background models
* Quantifying interpretation of potential null result
% Reconstruction of open charm channels

%* The next steps to address these challenges are
clear, but will take some time
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Backup

JLab 22 GeV Frascati Justin Stevens, WILLIAM & MARY 10




Charged tetraquark candidates: Z.
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% Many observations of charged
Z, (ccqq) and Z, (cTsq)

% Production mechanism dependent
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Photoproduction of Z(3900) Future

% Alternative production mechanism:
free of rescattering effects and e s e maa
sensitive to photo couplings B
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XYZ reminder: X(3872) or y,.,(3872)
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Photoproduction of X(3872)

J4: PRD 102, 114010 (2020)

Use I'(X = yp, yw) and VMD
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Photoproduction of X(3872)
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Photoproduction of XYZ states

EIC
JZEE: PRD 102, 114010 (2020) —
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- . o—
energy like other vectors, ideal for

higher energies accessible at EIC
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Photoproduction of y(2.5)
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