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Motivation

Photoproduction at GlueX/CLASIR.ab@ 12 GeV)
¢ systematic study of light mesons, particular interest in exotics

Use Lattice QCD to extract excited spectrum and photocouplings
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|Isoscalars in LQCD

Use variational method with large basis of operators

Basis doubled in size c.f. isovector / 1 _
Of ~ e (aru + drd) O% ~ 3T's

No glueball ops for now

Disconnected Wick contractions
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|Isoscalars in LQCD

Use variational method with large basis of operators

Basis doubled in size c.f. isovector / 1, _ .

No glueball ops for now

Disconnected Wick contractions

Use GPUs for some parts of the computations -, -cp i3t

Anisotropic latticesdya, = 3.5),a,~ 0.12 fm;16° (2 O e Lattice details in:
% - e~ PR D78, 054501;
PR D79, 034502

DynamicalN; = 2+1M_= 400 MeV
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positive parity exotics N
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Large overlap with op [D, D] ~F

positive parity exotics N

® - p mass splitting
=21(5) MeV

More interpretation of isovector and isoscalar results:

First light isoscalar
exotics in LQCD
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What about multiparticle states?

Infinite Volume

Infinite Volume

Continuous spectrum

Err(p) = 2\/m72r + 152
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What about multiparticle states?

Infinite Volume

Infinite Volume

Continuous spectrum

Erx(p) = 2\/m72r + 132

Finite Volume Finite Volume

Cubic box with periodic boundary conditions
Quantised momenta p= L—(nx,ny,nz)

A Discrete spectrum
41




What about multiparticle states?

Boxes; extracted meson levels (I1=1)

N, = 3, M, ~ 700 MeV
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m,/mg

What about multiparticle states?

Boxes; extracted meson levels (I1=1)

Dashed lineg non-interacting
two-meson levels o

p = Ls(na‘:an’yanz)

Eap(p) = /m3 + 7% + ym3 + 7

No clear evidence for twmeson states

bSSR 2LJa {KLI-meséhs 2 2 |

Onn =Y Y1) Ox(p) Or(—p)
25

N, = 3, M, ~ 700 MeV
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Scattering in a box

9dz0f ARSFY UAYSY OFyQu RANBOUfE& aulc

Lischer: (elastic) energy shiftsfimite volume A phase shift

AFE(Ls) — 6(E, Ls)
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Scattering in a box
9dzOf ARSEFY UAYSY OFyQiu RANBOGEE& ad«
Lischer: (elastic) energy shiftsfimite volume A phase shift
AFE(Ls) — 6(E, Ls)

Extract phase shift at discrete

Map out phase shify
resonance parameters (mass, width)

a7



nr |=2 spectrum

PR D83, 071504 (2011)
M._~ 400 MeV

+ similar diagrams

WS5AAUATEFOA2YQ F2NI STTA
PR D80 054506 (2009)
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nr |=2 spectrum

PR D83, 071504 (2011)
M._~ 400 MeV

+ similar diagrams

WS5AAUATEFOA2YQ F2NI STTA
PR D80 054506 (2009)

Onn = > Y1 (Q7) Ox(p) Ox(-p)
2
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nr |=2 spectrum

PR D83, 071504 (2011)
M._~ 400 MeV

+ similar diagrams

WS5AAUATEFOA2YQ F2NI STTA
PR D80 054506 (2009)

Orr = ZY[],V[(Qﬁ) Or(p) Ox(—D)
25
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nr |=2 spectrum

PR D83, 071504 (2011)
M._~ 400 MeV




nrt =2 phase shift
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nrt =2 phase shift
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nrt 1I=2 scattering length
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PR D83, 071504 (2011),
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Summary and Outlook

Summary
A Extensivesoscalar meson spectrum
A Exoticsand nonexotichybrids, high spin, excited states
A Flavour mixing angles
A Multi-meson operatorg, nr I=2phase shift mapped out

Outlook
A Includeglueballoperators;A,** (0*) channel

A Other scattering channetsmap outresonances
A Lighter pion masses, larger volumes, ...

.geff;?son Lab
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Prin. Corr. N

PR D83, 111502 (2011)

m(n') = 0. 1580(30)

- %

= 0.1025(5
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