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A chiral quark-model approach is adopted to study the $\eta$

photoproduction off the quasi-free neutron and proton from a deuteron target.
Good descriptions of the differential cross sections, total cross sections and
beam asymmetries for these two processes are obtained in the low energy
region. For $\gamma p\rightarrow \eta p$, the dominant resonances are $S_
{11}(1535)%, $S_{11}(1650)$, $D_{13}(1520)%, $D_{13}(1700)$ and $P_{13}
(1720)$. While for the $\gamma n\rightarrow \eta n$ process, the dominant
resonances are $S_{11}(1535)$, $S_{11}(1650)$, $D_{13}(1520)%, $D_{15}
(1675)$ and $P_{13}(1720)$. Furthermore, the $u$ channel backgrounds
have significant contributions to the $\eta$ photoproduction processes. The
configuration mixings in the $S_{11}(1535,1650)$ and $D_{13}(1520,1700)$
can be extracted, i.e. $\theta_S\simeq 26"\circ$ and $\theta_D\simeq 21"\circ$.
It shows that the narrow bump-like structure around $W= 1.68$ GeV observed
in $\gamma n\rightarrow \eta n$ can be naturally explained by the constructive
interferences between $S_{11}(1535)$% and $S_{11}(1650)$. In contrast, the
destructive interference between $S_{11}(1535)$ and $S_{11}(1650)$
produces the shallow dip around $W= 1.67% GeV in $igamma p\rightarrow \eta
p$. The $S$ wave interfering behaviors in the proton and neutron reactions
are correlated with each other in the quark model framework, and no new
exotic nucleon resonances are needed in these two reactions.

Comments: 12 pages, 11 figures, helicity amplitudes are added, to be
published in PRC

Subjects:  Nuclear Theory (nucl-th); High Energy Physics -
Phenomenology (hep-ph); Nuclear Experiment (nucl-ex)

Cite as: arXiv:1106.2892 [nucl-th]
(or arXiv:1106.2892v2 [nucl-th] for this version)

Submission history

From: Xianhui Zhong [view email]

[vl] Wed, 15 Jun 2011 07:04:45 GMT (217kb)
[v2] Mon, 17 Oct 2011 07:54:07 GMT (217kb)

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Download:

. PDF
. PostScript
. Other formats

Current browse context:

nucl-th
< prev | next >
new | recent | 1106

Change to browse by:

hep-ph
nucl-ex

References & Citations

. INSPIRE HEP
(refers to | cited by)
. NASA ADS

Bookmarkwhat is this?)

EEEE ] IR
e



Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



