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Currently Known Light Quark Baryons

. Beringer et al. (Particle Data Group), Phys. Rev. D86, 010001 (2012)
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Constituent Quark Models

N* Spectrum (Isospin=4, S = 0)
U. Loring, B. C. Metsch and H. R. Petry, Eur. Phys. J. A 10 (2001) 395
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Constituent Quark Models

N* Spectrum (Isospln , S=0)
U. Loring, B. C. Metsch and H. R. Petry, Eur Phys J. A 10 (2001) 395

3000 —_—
= = Constltuent Quarks +
- LT Confining Potential +
2500 | _ = E |- residual interaction
R L s — | o Parity doublets: 't Hoof
= e o mpe(ne B interaction N
=3 = — - « 1
2 @ LowestLyingN* 5 <
= EHe ? | Lowest Lying N* 1~
1500() <—@ e Y .g 2
N — @ "missing“ high mass
resonances )
10004| r uu
I‘2T2 17 11 Kll Sl D13 D15 Gl7 Gl I111 |113

Andrew Wilson The Production of Baryon Resonances using Real Photons



Constituent Quark Models

N* Spectrum (Isospin=4, S = 0)
U. Loring, B. C. Metsch and H. R. Petry, Eur. Phys. J. A 10 (2001) 395
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o)
Diquark Models @

V. Crede and W. Roberts, Rept. Prog. Phys. 76 (2013) 076301.
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Solving QCD Lagrangian on the Lattice

@ Unphysical © mass with no guarantee of behavior at physical
mass

@ Lattice Results similar counting to Symmetric quark models.
@ N* Lowest Lying %+ <N* Lowest Lying 3

Using Chiral perturbation theory to extrapolate. (unreliable so far)
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Dynamically Generated Resonances

Reasons for N* Lowest Lying %+ < N* Lowest Lying 3
N(1440)3 — N7 molecular state?

N(1535)3" — N7, KX or AK molecular state?
Possible, mixing with quark model state to shift the observed
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P. C. Bruns, M. Mai and U. G. Meissner, Phys. Lett. B 697 (2011) 254.
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Dynamically Generated Resonances

Solving the Bethe-Salpeter Equation + xPT ‘:_

@ Fit to elastic 7N scattering waves (SAID)
® Fit to N(1535)1 ™ describes N(1650)3"
@ Does not describe A(1650)3 "

@ First instance of any predictive power.
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Resonance Production by Photons
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Polarization Observables

The helicity amplitudes must be measured independently
binned all kinematic variables.

Two-body Final State Polarization Observables

Photon Target Recoil nucleon | Target and recoil
polarization polarization polarization polarizations

X Y Zpeam |X Y Z X X z Zz
X zZ X z

unpolarized |- T - - P - T L T, L
linear |H (P) G O, (T) O, (L) (T) (L) (TY
circular -|lF - E c, - C, - - - -

Single Polarization Observables
Double Polarization Observables
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7% Meson Photoproduction : Well known?

4 (a) 1350 - 1400 MeV

'3 [

100

150 100 15
V. Crede et al., Phys. Rev. C 84 (2011) 055203.
p — pr°

(b)

1750 - 1800 MeV

@ Most well know reaction
@ PWA's describe Differential

Cross Sections well.

@ Polarized Observables provide
more information to constrain
PWA solutions.
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vp — prtr~ (SAPHIR)

) P AT~ Production at low E.
o - g, N p° Production at higher E.
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vp — pp° (SAPHIR)
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SAPHIR (Soding model)
1.4=E,<1.6GeV
1.6=E,<1.8GeV
1.8=E,<2.0GeV
2.05E,<2.2GeV
2.25E,<2.4GeV
2.45E,<2.6GeV

X * <« > m O

o 3,19<E,<3.37cev(CLAs)E
O 3.37<E,<3.73GeV(CLAS)
A 3.73<E,<3.91GeV(CLAS)

o 0.2 0.4 0.6

o(ub)

o

h il L

SAPHIR (Breit-Wigner) _4_

o

W SAPHIR (Soding model)
A SAPHIR (R-S model)

O ABBHHM (Breit-Wigner)
A ABBHHM (Séding model)
O ABBHHM (R-S model)

@ Large t-channel contribution.
@ Some resonance contributions can

be seen.

C. Wu et al., Eur. Phys. J. A 23 (2005) 317.
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yp > prom

Oyt » D
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Solution 2 has been favored.
D33 or A%Jr dotted line

P, Or N%Jr dashed line

D13 or N3~ dashed-dotted
line

D33 - D3 interference causes
dip between peaks.

1.2 1.3 14 15 16 1.7 1.8
M(yp), GeV/c?
A. V. Sarantsevet al., Phys. Lett. B 659 (2008) 94.

Largest Contributions

P11: N(1440)3" — N7, No, Ar, N(1840)17"
D1s: N(1520)3

Das: A(1700)3"
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My own research — to be published soon.
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Labeled with incoming photon energy.
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My own research — to be |

do/dQ [ub/sr]

BnGa Analysis
@ Pomeron exchange is large overall.

@ At threshold, %_ wave is equivalent
to Pomeron exchange.

o % and g waves are significant.

Earlier Analyses
Threshold Contributions

V. Shklyar et al.,Phys. Rev. C 71 (2005) 055206.

= N (1675)3, N(1680)3

N

M. Williams et al. Phys. Rev. C 80 (2009) 065209.

b .0 = =+
3__:1»,.‘N(1700)% , N(1685)3

Be m. L1ay]

Labeled with incoming photon energy.
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@ Large amount of recent photoproduction results in process
of being published

@ PWA Solution Refinement coming?
@ Higher multiplicities and heavier particle final states?

Thank you
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