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Outline

Photoproduction of ¢ and A(1520) near threshold.

Interference effect between ¢ and A(1520) production
channels.

Relative phase measurement,
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¢ Meson Photoproduction

The ¢-meson production has the unique feature within gluon
dynamics of being a result of OZI suppression due to the dominant
ss structure .
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Bumps in ¢ Meson Photoproduction

The /s = 2.1 GeV bump in ¢ photoproduction has not yet
been explained in detail 1.
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Bumps in ¢ and A(1520) Photoproduction

Similar bump in A(1520) photoproduction ° .
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Differential Cross Sections fory p - K"K p

d%c

x Mg+ Mpis20) + Mucl?
dmy+ - de,p

~ Mg+ Maasao)l + IMnel?,

where My and M (1520) are the complex amplitudes for ¢
and A(1520) production processes, respectively. My, re-
presents non-resonant K* K~ p production.
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Interference between ¢$(1020) and A(1520)

Differential cross sections for the yp — KK~ p reaction via
the ¢ and A(1520) resonances:
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where a = a(E,) and b = b(E, ) denote the magnifudes of
the Breit-Wigner amplitudes for ¢ and A(1520).
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Interference between M, and M ;540

The integrated cross sections

M(Kp) (Gc;j//c‘)

— where the two resonances
overlap &:
B(mg+g-) = B(mg+g—, Ey)
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8y, Azimov, J. Phys. G 37, 023001(2010)
73, i. Nam et al. (to be published) for the theoretical calculation approach
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over the K~ p mass inferval in the
®-A(1520) interference region



Interference between M, and M ;540

where 1\ =[P4 — Pyl is the relative phase between a and B,
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Interference Analysis

= Event selection with kinematic fits for yp — KT K™ p.
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Interference Analysis

Event selection with kinematic fits for yp — KT K™ p.

Determinations of IMg[? : a and M (1520 : Blmg+k-) by
excluding the possible interference region™ with the
0.1 GeV energy interval.

; RCNP Sun Young Ryu — &-A(1520) Interference — Page 10 of 23
KAy EREmREsT—



Interference Analysis

Event selection with kinematic fits for yp — KT K™ p.

Determinations of [My[? : a and [M(1520)* : B(mg+k-) by
excluding the possible interference region* with the
0.1 GeV energy interval.

* Mg +g— — mg| < 4 Ty, Fp =4.266 MeV
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Interference Analysis

Event selection with kinematic fits for yp — KT K™ p.

Determinations of [My[? : a and [M(1520)* : B(mg+k-) by
excluding the possible interference region* with the
0.1 GeV energy interval.

* Mg +g— — Mg| < 4 Ty, Ty =4.266 MeV
* MK,p —mpa- | <2 s, F'r = 15.6 MeV
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Interference Analysis

Event selection with kinematic fits for yp — KT K™ p.

Determinations of [My[? : a and [M(1520)* : B(mg+k-) by
excluding the possible interference region* with the
0.1 GeV energy interval.

* Mg +g— — Mg| < 4 Ty, Ty =4.266 MeV
* Mg—p — ma- | < 2Tpx, T'r- = 15.6 MeV

Relative phase measurement between ¢ and A(1520)
amplitudes in ferms of energy in the interference region*.
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Interference Analysis

Event selection with kinematic fits for yp — KT K™ p.

Determinations of [My[? : a and [M(1520)* : B(mg+k-) by
excluding the possible interference region* with the
0.1 GeV energy interval.

* Mg +g— — Mg| < 4 Ty, Ty =4.266 MeV
* Mg—p — ma- | < 2Tpx, T'r- = 15.6 MeV

Relative phase measurement between ¢ and A(1520)
amplitudes in ferms of energy in the interference region*.

Measurement of Cross sections for ¢ and A(1520)
photoproduction by excluding the possible interference
region*.
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Experiment at LEPS/SPring-8

Compton-Backscattered photon beam and a forward
LEPS spectrometer at BL33LEP beam line, SPring-8.

vp — K~ K'preactions at forward angles from the ¢
production threshold (1.573 GeV) to 2.4 GeV.
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Particle Identification
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A typical mass resolution is 30 MeV for 1 GeV kaons.
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K*K~p Events from Kinematic Fit P(x?) > 0.02

K™K~ detection K~ p detection K*p detection
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MC Simulation for yp — K*K pin all E, Ranges
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2-D Fits except the Interference Region
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2-D Fit with MC Templates for yp — K- K*(p)
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Interference Region K"K (p)
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Interference Yields (K"K™)
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Fit results for the relative phase (K"K™)
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Integrated Yields and Phases (K" K™)
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Forward Differential Cross section for yp — ¢p

We reconfirm the bump structure at /s = 2.1 GeV.
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Differential Cross Sections for yp — K*A(1520)

We also reconfirm the bump structure for yp — KT A(1520) at

forward angles.
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Summary

= The ¢-A(1520) interference measurement is a good probe to
study the origin of enhanced production cross sections for ¢
and A(1520) near /s=2.1GeV.
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Summary

The ¢-A(1520) interference measurement is a good probe to
study the origin of enhanced production cross sections for ¢
and A(1520) near /s=2.1GeV.

The relative phases suggest strong constructive interference for
K+ K~ pairs observed at forward angles.
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Summary

The ¢-A(1520) interference measurement is a good probe to
study the origin of enhanced production cross sections for ¢
and A(1520) near /s=2.1GeV,

The relative phases suggest strong constructive interference for
K+ K~ pairs observed at forward angles.

We reconfirmed the bump structure and found that ¢-A(1520)
interference effect is not large enough to account for the
bump structure.
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Summary

The ¢-A(1520) interference measurement is a good probe to
study the origin of enhanced production cross sections for ¢
and A(1520) near /s=2.1GeV,

The relative phases suggest strong constructive interference for
K+ K~ pairs observed at forward angles.

We reconfirmed the bump structure and found that ¢-A(1520)
interference effect is not large enough to account for the
bump structure.

The nature of the bump structure could originate from
inferesting exotic structures such as a hidden-strangeness
pentaquark state, a new Pomeron exchange or rescattering
processes via other hyperon states.
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