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Method & Results

Meson Spectroscopy CLAS12 Event-by-event Extended Maximum Likelihood Fitting

Meson spectroscopy is the study of the mass, width, quantum numbers and The CEBAF Large Acceptance Spectrometer for 12 GeV beam (CLAS12) located in Fitting the experimental intensity involved fitting distributions of cos6 , ¢, ® and P, by
production and decay mechanisms of the mesons for the purpose of classification Hall B was used to collect data. varying the partial wave amplitudes and phases.
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A suitable set of parameters corresponds to when the following acceptance-
corrected log-likelihood function was minimized,
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Reaction of Interest All runs from RG-A Spring 2019 (10.2 GeV -« preliminary
beam, LH2 target) were skimmed by selecting - -
events which satisfied the following conditions:

ep —» epK*K~, quasi-real photoproduction of meson resonance X. _ _
Partial Wave Amplitudes for K*K~

: The data was divided into IM(K*K™) bins across the IM(K*K™) range 1.0 — 2.5 GeV. The
Q% = 4E, E,» sin? (ee,> * |At] < 0.3 ns for every charged track : | | partial wave amplitudes were extracted independently in each bin for the S, P and
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Partial waves can be introduced into a simple scattering model.
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Reaction Model and Partial Wave Amplitudes

Since K* and K~ are each § =0, L is equivalent to J of X. The intensity can be
formulated using partial wave amplitudes which essentially correspond to the
allowed values J,
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where Z"(Q, ®) = Y/ (Q)e™'® are spherical harmonics and [,,,, are the partial wave IM(K*K™) (GeV) E, (GeV) Apply signal-background separation methods to remove baryon contamination
amplitudes.

Obtain expected enhancement in P-wave amplitude at ¢(1020) mass

Simu Iations E — experimental E — experimental ] ] ]
: — simiaed - — simulatc Account for overlapping resonances in reaction model

The angles in I(Q, ®) belong to the Gottfried- Simulated data was generated : preliminary : preliminary
Jackson frame which is the rest frame of X | using a MC event generator and

with the z-axis defined by the photon passed through a GEANT4 model : :
direction. of CLAS12. Simulated data was g References
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Apply workflow to other reactions such as ep - epK*K*~ - epK*K n”°

The quantities of interest are cos6, ¢, ®.
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