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Introduction

The Quark Model Lattice QCD Calculations
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CLAS @ JLab
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/ The g12 experiment

Electron Beam Energy 5.715 GeV
Beam Polarization Circular
e~ Current 60-65 nA
Tagger Range 20% - 95% of e energy
Tagger Trigger Range 3.6 - 5.441 GeV
Torus Magnet %Bmaz(1930A)
Target Length 40 cm
Target Center (z location) -90 cm
Target Material LH,
Target Polarization None
Start Counter Offset 0 cm
Radiator Thickness 10~* radiation lengths
Collimator Radius 6.4 mm
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The Reaction

v+p=> K +A (1520)
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vp — KTA(1520) — K+X*xT
A(1520) — S*+xT — npEqaT
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Data Analysis
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0.9 < MM(K*nm) < 1.0 Select neutron events
Skim 0.48 < IM(m'mr) < 0.51 Remove nK° channel
leLloEron_Selection 1.15 < MM(K'm) < 1.25 Select ©* and X~ events for
K7t~ PID Cut 1.15 < MM(K't") < 1.25 exclusive Xrt channels
Minimum |p| cut
z-vertex cut 1.44 < MM(K") < 1.6 Fitting Range A(1520)
Nominal Fiducial Cut 795 < W< 3.25 GeV
SC Paddle Cut . o
-0.9 < cosb®* _<0.9 Binning Scheme
-2.7<t<-0.3
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Data Analysis
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Counts
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Data Analysis

Data Simulation
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Data Analysis

Binning Scheme in W & cos6" Binning Scheme in W &t
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Data Analysis
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Differential Cross-sections
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Systematic Uncertainties

Source Description Uncertainty
t-slope dependence b=20vs.b=1.0 0.78%
Timing Cut 30 vs. 2.50 4.11%
Minimum |p| cut Minimum |p| vs. no cut 0.20%
z-Vertex Cut -110<z<-70vs. -108 <z <-72 1.28%
Fiducial Cut 50%(nominal) vs. 100%(tight) 3.13%
Background Function Pol2 vs. Poll 2.07%
Signal Integration Range 3.00 vs. 3.50 0.43%
Flux Consistency/Luminosity gl2 1.70%
Sector by Sector gl2 5.90%
Target gl2 0.50%
Total Systematic Uncertainty Added in quadrature 8.45%
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Discussion and Conclusion

The theory calculations are the numerical results without the N* contribution, and conserve gauge
invariance.

Theoretical study has concluded that the K*-N-A(1520) coupling must be very small to explain the data.

Calculations with N* show very small contribution, just above threshold, and is limited to the first W bin.
Such calculations include only N* resonances with mass below 2.2 GeV.

The simplest theoretical model with a pseudoscalar K-meson exchange, assuming t-channel dominance, is
sufficient to explain our data, without other processes like Regge, K" and hyperon resonances.

This theoretical model can be used to study higher N resonances as well.
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K™ - K*m Backgound

Model prediction showing the difference in K™
background contributions to the decay of A* into
two channels "1 (red) and X 1" (blue).
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‘ >(1670) 3/2~ \ 1Py =1(37)

Mass m = 1665 to 1685 (~ 1670) MeV

A - YmorXmn Full width I = 40 to 80 (= 60) MeV
<O O | 1+11-1>= 1/-\/3 2(1670) DECAY MODES Fraction (I';/T) p (MeV/c)
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Trigger Efficiency Map
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