


Overview — reminder

Light meson spectroscopy

GlueX (JLab), BESIII, PANDA

Exotics (1°%, ...)?

Photocouplings

Extracting excited

meson spectra using
Lattice QCD...

Photoproduction at GlueX
(JLab 12 GeV upgrade)

























Spin on the lattice

On a lattice, 3D rotation group is broken to Octahedral Group

3D in continuum:

Infinite number of irreps: =0, 1, 2, 3, 4, ...

On lattice:

Finite number of irreps: A, A,, T, T,, E

A AT

dim 1 1 3 3 2
cont.spins | 0,4,6,... 3,6,7,... 1,34, .. 2,34, ... 2,45, ...

(and others for half-integer spin)
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N = 3 isovectors
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O*Jr
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N = 3 isovectors

First J =4 mesons in LQCD!
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D + G-waves

N = 3 isovectors

O+ 1t ot+gttyt+ g+ |

163 (~2 fm)]and:203i

0.4

V 1*+ 0+* 2+]

——

\



D + G-waves

Excess?
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/Z values
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/Z values
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/Z values
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/Z values
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LW
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/Z values

This operator ~

[Dil Dj]
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/ values — spin 2

[ \@mr, /ma = 1.201(4) Omy, /ma = 1.554(25)
W mpg/mqo =1.190(4) O mg/mq = 1.577(21)




/ values —spin 3

B ma,/mo =1210(5) O ma,/mq = 1.626(16)
mp, /mq = 1.207(5) mr, /ma = 1.648(23)
B mp, /mo =1.204(4) O mp,/ma = 1.626(8)

|
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Z values —spin 4

[ | @ma, /mg = 1.603(26)
mr, /ma = 1.620(12)

® mp, /mo = 1.576(16)

@ mg/mo = 1.565(25)
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N = 3 isovectors

177277374~ 27t |
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Multi-particle states?
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On lattice: discrete
allowed momenta —
e || e = 3 dlscretg speFtrum
e | of multiparticle
states
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Multi-particle states?
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On lattice: discrete
allowed momenta —
discrete spectrum
of multiparticle
states

Expect two-meson
states above 2m_

2m_ ~ 0.85 m,,

Where are they?
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Exotics summary
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16°
M. ~ 400 MeV
M /M_~ 1.4

| ‘ | | c.f. physical
My / M. " EiEEEENENNEAS s VI, /M =3.5

———————————————————————————————————————

antum number

____________________________________________

Physica (il S S0 B -_--. gested ~ 45°

32



Kaons — Overlaps in T,

163 16°
M. ~ 520 MeV M. ~ 400 MeV
My /M_~ 1.2 M /M_~ 1.4
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Kaons - spectrum

163 and 203
M_~ 400 MeV
My /M_~ 1.4
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