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Complementary Production Mechanism

@ Photon coupling via vector meson dominance
Wide variety of quantum numbers /GJPC accessible

Photon polarization provides constraints on produced systems
Understanding of production mechanism is prerequisite for interpretation
Very limited photoproduction data existing at these energies
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@ Full angular distribution of vector meson
production and decay is described by
spin-density matrix elements p;}

@ Linear beam polarization provides access to
nine linearly independent SDMEs

@ |Intensity W is expressed as function of angles
cos 9, ¢, ® and degree of polarization P,
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@ Full 2017 data: >10M signal events in each of the 4 orientations J
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Extended Maximum-Likelihood Fit
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. Normalization Integral
Signal Events Background

@ Maximize by choosing SDMEs such that the intensity fits the observed N events
@ Accidental background subtracted in likelihood

@ Normalization integral evaluated by a phase-space Monte Carlo sample
with the acceptance n(2) = 0/1
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@ black: measured distribution
@ green: accepted MC, weighted with fit result
@ red: accidental background
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@ 0.05GeV?/c? bin width in t

@ Average of 4 orientations

@ Errors dominated by systematics
@ SCHC valid for t — 0 GeV?/c?

@ Agree with JPAC to ~ 0.5 GeV?/c?
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@ Good agreement with JPAC for natural parity exchange at below 0.5 GeV? /c?
@ Excellent agreement for unnatural parity exchange
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@ Good agreement with model
Titov et al. [Phys. Rev. C 60 (1999) 035205]
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Spin-density matrix elements extracted for p(770), w(782) and ¢(1020)
Statistical precision increased by orders of magnitude

Natural parity exchange dominates at £, = 9 GeV for t — 0

General agreement with models for t < 0.5 GeV /2¢?

Analysis also used to tune and confirm MC simulation
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@ Spin-density matrix elements extracted for p(770), w(782) and ¢(1020)
Statistical precision increased by orders of magnitude
Natural parity exchange dominates at £, = 9 GeV for t — 0

(")
o
@ General agreement with models for t < 0.5GeV /2¢?
(")

Analysis also used to tune and confirm MC simulation

@ Full GlueX-I data set will be available this summer
@ Results serve as input to improved model of production process
@ Prerequisite for interpretation of exotic signals
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