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Light quark mesons from lattice QCD
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Meson Photoproduction e X

Vector Meson Dominance — exchange a
hadron with the target.
Photon polarization helps determine

quantum numbers of produced mesons //o\
p p;n, A

P, 7, p,...

Exchange Exotic Final States
F ; — 0F+—
IP; 0 0, h, h 2™, 0 Interpretation of final states
T 0~ b, ho, hé 21— : derstandi ;
L ot i 1 requires understanding o
" o iy , . production
W 1 ™, T, T 1

Prior photoproduction data at this energy 1s sparse.

SLAC GlueX 1
yp — pp ~3.5 kevents ~200 M events
yp — wp ~1.0Kk events ~9 M events @ — x rx 1’
yp — ¢p ~150 events ~1.8 Mevents ¢ - KK~
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Spin Density Matrix Elements

Angular distribution of vector Tr
meson decay products gives access
to production mechanism.

Linear beam polarization provides
access to 9 SDMEs

Measured Intensity
1(€2) x W(cosl, ¢, D)

Schilling [Nucl.Phys.B15 (1970)]
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yp — wp

Will focus on yp — wp, other vector mesons also under analysis.

SDMEs extracted with unbinned
extended maximum likelihood fits 1n
3D space 1n each bin of -t

Backgrounds are small in the forward
region subtracted using sidebands.
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Lessons from SDMES helicity transfer: O, 1 or 2

V(K Ay) Vg, Av)

Factorizes in to 2 vertices
and a Regge factor

N(p,A) N'(p', X)
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t dependence less important for
SDMEs since it largely cancels in the
ratio

Statistics limit SDME measurements
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FIG. 10. yp — (p°, w, ¢)p differential cross section at 9.3 GeV
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Vector meson cross section i,
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Large angle, exclusive meson
production can be understood in a 10 | g
perturbative way at the level of vp = pJ/Y
effective parton degrees of
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Scattering picture, -t dependence

low t: diffractive scattering of the hadronic contents of the photon (wide
energy range, threshold to HERA energies)
high t: partonic description of hard scattering mechanisms

GlueX energy: pomeron only
exchange, good description of
low t dependence but not of
energy dependence.
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Total Cross Section

Obtained using model extrapolations of —¢ — 0
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Constituent Counting Rules

High energy at fixed cosO.m n,=1 elementary n is the minimal number of
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Conclusion

Vector meson photoproduction is a fruitful place to study QCD and understand
reaction mechanisms.

GlueX: precise, high statistics data to study energy and t dependence.
statistical precision increased by orders of magnitude over existing data.

Work with JPAC to refine model using both cross section and polarization
(SDME) data.

Access to hard scattering cross sections upto s =~ 17 GeV?

[m] % [m]
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