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(Radiative Transition®in(Charmonium)rom Lattice QCD

7.1(3872), Y(4260), Z=(3900)

Meson structure, partial widths

First principles tool for investigating



Calculation Detalls

Work performed on a single lattice
Ne=2+1, m,=391MeV, a ~0.12fm, ¢~3.5, mlL~43

27
Finite volume, momentum quantised p ~ —(n, m, [)

L

Couple only to ¢ quark, can access A — Ay form factors

Compute using O(a) improved current

Correlators computed in the distillation framework
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Spectroscopy Summary (1204.5425)
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Correlators

 \We want form factors, these can be accessed through correlators
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Extractlngatrlx Elements
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/y, Determination
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1. Form Factor

MAPH 1 j*1np))y = (p + pWF(Q?)

I Temporal
n.PH 1 j* 11.(p)) o F Spatin
- " = F(Q?)
(p+p)ﬂ 0.95 - .
F _d _om- \
(r)* «——F(Q?) " ;
dQ?2
Q2=O 0.85

Averaging over a range of fit forms and data partitions

(r2)7 = 0.232 fm — 0.246 fm N

0.75 -

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Q?/(GeV)?




X0 Form Factor
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JIy — n.y

Dependent on hyperfine splitting

(PO | I w2, D)) = e"*°p.p e, (4, D) ”
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Study F(0)] Ny :
this work 1.80 - 2.05 2+1 -
Donald 2012 1.90(7)(11) 241 o
Becirevic 2012 1.92(3)(2) 2
Chen 2011 2.01(2) 2 16 -
Dudek 2006  1.85(4) 0
Dudek 2009  1.89(3) 0 . . . . . . .
G 2019 1.933(41) 0 0.0 0.2 0.4 QQ/(O(feV)Q 0.8 1.0 1.2
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Matrix Elements to Form Factors

* |n general a single matrix element overlaps onto multiple form factors

* Jo solve for form factors we create redundancy at a given Q2 then invert
using linear regression

I =K, F(Q?) F,=(K'K),K'T
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X0 — J/lwy E, Form Factor
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X0 — J/yy C, Form Factor
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Summary

 Demonstrated technology for low lying charmonia, showing aspects
needed for exotics:

 EXxcited states, multiple form factors
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