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Introduction

LEPS2/BGOegg experiment

Differential cross section and beam asymmetry
Summary
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Physics Motivation
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The ground-states baryon resonances have been explained well by the
constituent quark model, but the excited states differ from CQM in mass.
= The study of these resonances is very important for understanding

hadron structure.
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Physics Motivation
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Traditionally m-nucleon scattering
has been studied well.

These resonances which don’t
couple to m are confirmed via
meson photoproduction.

The feature of n mesons

These isospin is 0, so only N* contribute.
(m’s isospinis 1 =
1 couples to both N* and A*)

n strongly couples to N* including ss.



Physics Motivation

* The N*s with broad widths have overlapped each other at W>2 GeV.
The photon beam asymmetry measurement is necessary in addition
to the differential cross section to decompose the N*s using the

interference of helicity am 2plltudes.
o « |Hy|? + [Hz|? + |H3|* + |Hy|?
S o Re(H H} + HyH?)

H;:helicity amplitude

1 cross section n beam asymmetry
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Photon beam asymmetry

do do
—0 = (d—ﬂ>0 {1-P,X cos(2¢)}

B, : incident photon polarization

2 : Beam Asymmetry
¢ :azimuthal orientation of reaction plane to beam polarization

N

/A

D. Elsner et al., EP] A 33,147

2250_— {

e The differential cross section oscillates.
* This amplitude is P, .

A spin-dependent amplitude can be measured.
- 1>0 * High P, is necessary for precise study of .

n%azﬁnutha"’i a;gleﬂ’ ;i)ééféf*ﬁg] = LEPS2 can provide highly polarized beam in high
energy using the Backward Compton Scattering.

This polarization degree is 40~90 %.
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Previous study

1 differential cross section 11 beam asymmetry
M. Sumihama et al., PRC80,052201
V. Crede et al PRC8O 055202 P. Collins et al,PLB 771(2017) 213
- o1 M. Williams et al., PRC80,045213 O. Bartlini et al, EPJA33(2007)
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LEP32 energy} region | ~ In high energy region,
Y data exists the experimental data are scarce and

the theoretical uncertainty is large.
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SPring-8 /LEPS2 beamline

e Backward compton scattering with 355nm
(tagging) UV laser and 8 GeV electron
E, 1.3~2.4GeV
beam intensity ~2Mcps
beam polarization ~90% at maximum energy
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LEPS2/BGOegg experiment
Yp = 1p
= VYD

: <«
S 1.3m | BGOegg
7 = 0m z=1.6m

We measure all particles in final state and use a kinematic fit.
* use 3-momentum for 2ys and a proton, a beam energy and a z-vertex
* require 4-momentum conservation and meson mass
* magnitude of proton momentum is unmeasured
*If a proton goes most forward, a proton momentum is measured by RPC.
The typical background is 5 % after the kinematic fit with a 99 % CL cut.
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n differential cross section

@ : BGOegg
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The bump structure in backward angle region above 2 GeV is observed.
BGOegg results are
consistent with CLA.F and ELSA in middle region,

NOT consistent with EL.SA and LEPS in backward region.

There are inconsistency with PWA results in high energy and backward region.
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n differential cross section

W=2284MeV

At high energies and backward narrow angles,

é * 4 RPC there is enhance of differential cross section.
G 0.04;+ ° 0t geemor | =interference between and ?
3 MMATIOP ?
°‘°2/\+ *Helicity is limited |h| < ;in photon-proton reaction.
Ong;ﬁ o = Resonance helicity state is |h| S%
S :050; “%" = If a resonance with J= g decays, n goes most forward

or backward.
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We obtained also the differential cross
section 7¥ of w and using the same data set.
= The bump structure in backward angle
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region is not observed.
= The structure of 7 may relate to
resonances with large ss components.
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n beam asymmetry

Lower energy region

Data exist.

@ BGOegg,

B CLAS [PLB 771 (2017) 213]
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Our results are consistent with CLAS and EtaMAID at these energies.
The angle dependence drastically changed at W>1.9 GeV

=The contributions of N(1720)§+, N(1900)§+, N(2070)2 etcare expected.
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1 beam asymmetry | Hijgher energy region
. ,

New measurement

@ BGOegg,

— Bonn-Gatchina2019
— GWU SAID2009

— EtaMAID 2018

05 0  05c0s GnCM0.5 0 05
Our results are NOT consistent with etaMAID at these energies around middle
angle.
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n multipole analysis

Photon Beam Asymmetry () Differential Cross Section (do/dQ nb/sr)
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Both EtaMAID2018 and Bonn-Gatchina don’t reproduce our results in high
energy region.

At beam asymmetries, the difference between L<3 and L<4 is large.
= L=4 resonances(N(2190)> and N(2250) -~ ) may affect.

It is difficult to distinguish resonances from the interference b/w =- an«

nnel.
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Summary

* We measured the differential cross section and photon beam asymmetry of n
photoproduction using a kinematic fit.

Differential cross section

» 7 differential cross section differs from other experimental data and PWA
model calculations.

= High spin states’ contribution is expected.

 The bump structure in backward angle region above 2 GeV can be seen.

= The same kind of structure can not be seen in m®and w photoproduction.

Photon beam asymmetry

We measured beam asymmetries of n above 2.1 GeV for the first time.

« Atthe highest energy region, beam asymmetries of n differs from PWA model
calculations.

= There is room to update PWA model parameters.

We plan to submit our results in a paper soon.
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