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Introduction

The Quark Model Lattice QCD Calculations
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CLAS @ JLab
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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
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The Reaction

v+p=> K +A (1520)
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A(1520) — S*+xT — npEqaT
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| Cooking/Reconstruction
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Data Analysis
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Data Analysis
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Data Analysis
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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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Counts
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Interference: X(1670) & A(1670)
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Interference: X(1670) & A\(1670)
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A(1670) & A(1690)

[A(1690)] 2.15 < W(K* n* ) < 3.35

10 ® =1, g12
- ® = n,gl2
B ® Avg.Em, gl12
e
o
3 L
v | ¢ v
107 g s e
B Very Preliminary!
1O_Z:IlllllllllIlllllllllllllllIlIllIlIllIllllllllll

24 25 2.6 2.7

2.8 2.9 3 3.1 3.2 3.3
W [GeV]

Oct 13, 2021 2021 Fall Meeting of the APS Division of Nuclear Physics | Photoproduction of A* at CLAS | Utsav Shrestha | CLAS Collaboration | University of Connecticut 15/16




Oct 13, 2021

Discussion and Conclusion : A(1520)

The A(1520) differential cross sections are measured as a function of CM angle and invariant 4-momentum
transfer t, and extented for higher W. They are found in good agreement with model calculations.

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. No new N*
resonances decaying into K*/A(1520) final state are found. This theoretical model can be used to study higher N*
resonances as well. DOI: 10.1103/PhysRevC.103.025206.

Full partial wave analysis will be employed for the interference between the £(1670) and A(1670). Preliminary
cross sections will be measured for the higher mass excited resonances, A(1670) and A(1670). This will provide
first ever photoproduction data on these excited A* resonances.
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Thank You!
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Extras
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Photoproduction of A* Resonances

Yk)+N(p1) = K(ky)+ A (p2)

s-channel: nucleon-pole and nucleon-resonance contribution

u-channel: A*-pole contribution

t-channel: K and K* exchange phenomena

Contact term contribution > —
t channel contact term
* Nam et al. (2010) used an effective-Lagrangian approach using T
Born terms with Rarita-Schwinger formalism to account for the St K*(2380) - E
spin 3/2-fermion field. - . 1
af K,*(2045) o 2
* Hadron form factors are introduced to represent spatial distribution - . g K,(2500) 1
for hadrons (physical non-point like structure). 3f Ko"(1780) u -
= ., K4(2320) ]
* A contact term is included to preserve gauge invariance, the = b K (1430}/ ]
Lorentz invariance and the crossing symmetry. [ K*(892) K,(1770) ]
e For higher energies, the formalism used the pseudoscalar strange- 1F ',A' K,(1270) =
meson Regge trajectories. - .
ol K(494) ]
:'I 1 L1l | L1 11 I L1l I L1l l L1l | L1l | L1l I 111 I_
S.-i. Nam and C.-W. Kao, A(1520) photoproduction offi 0o 1 2 3 4 5 6 7 8
a proton target with regge contributions, Phys. Rev. C: 2
81, 055206 (2010). = t (GeV?)
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Normalization

do B Y (W, cos 057)
dcos 03 TAcos 05 A(W, cos 05 ) L(W)

Yacc
A(W,cos 6¢1") =
gen
Nyl
Lw) = 22255 N wy
p
I, = 40 cm

do
dt

pp = 0.07114 g/cm?
A, = 1.00794 g/mol
N 4 is Avogadro’s number

Y (W, t)

T TALA(W, ) L(W)

W-range [GeV] N, Ty, L [pb7!] o [ph7']
2.25-2.35 8.18339%¢+12 2.86066e+06 1.39127e+37 4.86346e+30
2.35-245 6.66974e+12 2.58258e+06 1.13393e+37 4.39069¢+30
2.45-2.55 7.13676e+12 2.67147e+06 1.21333e+37 4.54181e+30
2.60 -2.65 2.50865e+12 1.58387e+06 4.2650e+36 2.69277e+30
2.65-2.75 5.44055e+12 2.3325e+06 9.24957e+36 3.96552e+30
2.75-2.85 6.06547e+12 2.46282e+06 1.0312e+37 4.18708e+30
2.85-2.95 5.72811e+12 2.39335e+06 9.73846e+36 4.06897e+30
2.95-3.05 5.08008e+12 2.2539e+06 8.63673e+36 3.83190e+30
3.05-3.15 5.37342e+12  2.31806e+06 9.13544e+36 3.94098e+30
3.15-3.25 5.42785e+12 2.32977e+06 9.22797e+36 3.9608%¢+30
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Yield and Acceptance
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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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A(1520) SDME Barber et. al., (1980)
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