|

) <

The University of Osaka
Institutional Knowledge Archive

Title Study of interference between ¢ and A (1520)
near the photoproduction threshold

Author(s) |#0, ==k

Citation |KFRKZ, 2015, HIHwX

Version Type|VoR

URL https://doi.org/10.18910/52275

rights oAmerican Physical Society

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



BRI 3

Study of interference between @ and A (1520) near the photoproduction threshold
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The phi-meson production has the unique feature that the gluon dynamics dominates in the
reaction process because the process is OZI suppressed due to the dominant ssbar structure of the
phi-meson, assuming the strangeness component of the proton is small. Because there are no
strange s- and u-channel resonances which could couple to the phi, only the t-channel exchanges
with JF¢= 0~ and I = 0 can contribute. Therefore, phi photoproduction is predicted to proceed

by the exchange of color singlet gluonic objects such as the Pomeron trajectory which has the
same quantum numbers as the vacuum.

The Pomeron is introduced in Regge theory for high-energy hadron scattering

and is considered to be dominated by gluon dynamics. Extrapolation from the high-energy region
predicts a smooth energy dependence of the cross section down to the threshold energy for the
reaction. The LEPS recent observation has shown a strong indication of a bump structure at
around E =2 GeV. A theoretical explanation is proposed that it could be due to an excitation of
missing nucleon resonances with a large ss content. However, the bump structure appears

only at forward angles. CLAS data (for both K-K- and K*,K® ;channels) show that resonance
interpretation looks unlikely.

Recent theoretical works relate this to a coupling between the phi p and K* A (1520) channels,

since the bump structure appears very close to the threshold of A (1520) ﬁroduction. Therefore,

the structure around 2.0 GeV has attracted much attention for the nature of phi photoproduction
mechanism near threshold. We have measured phi photoproduction from protons at SPring-8.
Compton backscattered photons were incident on a 150-mm thick liquid hydrogen target with
linear polarization. A large-aperture dipole spectrometer (LEPS) reconstructed charged particles
at forward angles. With the 2002/2003 and the 2006/2007 LH2 data sets from the LEPS, a new

analysis on phi- A (1520) photoproduction has been performed using kinematic fits and

simultaneous fits on the K'K-and K'p mass spectra with Monte-Carlo templates. This
self-consistent analysis made it possible to investigate a possible interference between the phi

and A (1520).

It should be emphasized that we have first measured phi- A (1520) interference in gamma p to

K*Kp reaction near phi photoproduction threshold. We reconfirmed that forward differential cross
sections for phi photoproduction show a clear bump structure at around photon energy E= 2 GeV.
We have measured the relative phase angles by building an amplitude interference function from

the Breit-Wigner lineshape for the phi and the Monte-Carlo template distributions for the




A (1520) in the kinematic region which the two resonances appear.

We have observed a clear phi- A (1520) interference in the energy ranges from 1.673 to 2.173

GeV. From the fit with the interference amplitude term, the relative phase measurement results
suggest a strong constructive interference when K*K-: pairs are observed at forward angles, while
destructive interferences when protons emit at forward angles. There is a change in phase signs

for the events with Kp detected at forward angles.
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