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Phi meson photoproduction
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    OZI rule violation

- Gluonic dynamics (Pomeron)

- Hidden strangeness
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Effective Lagrangian method

exp[iZ] =

Z
Dq Dq̄ DA exp


i

Z
dx

4 LQCD

�
=

Z
DU exp


i

Z
dx

4 Leff

�

L0
QCD = �1

2
tr[Gµ⌫Gµ⌫ ] + q̄i�µDµq

Gµ⌫ = @µA⌫ � @⌫Aµ � ig[Aµ, A⌫ ] , Dµ = @µ � igAµ, Aµ =
X

a

T aAa
µ

LQCD Leff

quark and gluon degree  
of freedom

hadronic degree  of 
freedomat low energy

�q̄mqLQCD

U = exp


i
p

2�

f

�
,

Leff = Leff (U, @µU, Vµ · · · )| {z }
Hadrons
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Previous works relevant to the present work
II. Phi meson photoproduction
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Blankenbecler and Sugar Equation
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Effective Lagrangian
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III. Numerical Result

Hadrons Hadrons + Pomeron
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Angular distribution

E� = 2 GeV
No Pomeron contribution.

Hadronic process can explain 
the angular distribution.

13년 7월 16일 화요일



-      /33  - The 7th APCTP-BLTP JINR Joint Workshop , July 14-19, 2013Huiyoung RYU 18

Spin density matrix and Decay angular distribution
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Real part calculation
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- Rescattering  contributions are essential to reproduce the 
bump structure near the threshold energy.

- Real part calculation and beam-, target- asymmetry are next 
work.

Summary of part I

- We are going to calculate the neutron target process via 
similar rescattering processes. This is next project.

- Application of Pomeron at low energy is still in ambiguities. 
We would like to determine the range of threshold energy of 
Pomeron by calculating other scattering processes. 

- How to determine the parameters in form factors ?

What’s new ?

What’s questions ?

What’s next ?
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PART I1. �p! K+K+K0⌦�

Irkutsk, 13 July, 2013
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Barnes et al, PRL 12, 204 (1964) Aubert et al, PRL.97, 112001 (2006)

Κ- p→Κ0 K+Ω- First measurement of J(Ω- ) at SLAC

Ξc0Ω- Κ+ ,    Ω-Λ Κ-

Introduction
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Diagrams
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8⇥ 3 = 24

Diagrams
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⌦�⌦�

one example : the 2nd diagram of type I set

(k1)

(k2)

(p2)
(p1)

(p3)

(p4)

(r1)

(r2) (r3)
⇤ ⌅�

K

F2(r2
1, r

2
2, r

2
3) = FM (r2

1)FB(r2
2)FB(r2

3)Fc = 1� (1� F1)(1� F2)(1� F3)(1� F4)

T = T inv

1

F
1

+ (T viol

1

+ T
2

+ T
3

)Fc

+T4F4 + · · ·

FM (r2) =
⇤2

M �m2

⇤2
M � r2

FB(r2) =


n⇤4
B

n⇤2
B + (r2 �M2)2

�n
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Some comments on the numerical calculation

/ 64

n body phase space

(m1 = m2 = · · · = mn = 1GeV/n)
# of integration = 3n� 5
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n body phase space

(m1 = m2 = · · · = mn = 1GeV/n)
# of integration = 3n� 5
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Running time of one point calculation : 
(12 mesh points)

(Ecm,�n)
/p

oi
nt

]
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Running time of one point calculation (Ecm,�n)
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/ 63

Integration convergency check
STEP I : 4 mesh points calculation (single machine & HTCaaS with PLSI)

STEP II : convergency check for 6, 8 and 12 mesh points
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Integration convergency check

preliminary
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- There is no published paper for the Omega- photoproduction.
- We would like to suggest the minimum of the cross section.
- 4 body phase space calculation with the supercomputing power. 

- The differential cross section as a function of the invariant mass.
...

Summary of part II

- We are considering about which parameter we will use . 
(coupling constant/ cut-off in the form factor)

- Are there other important diagrams ?

What’s new ?

What’s questions ?

What’s next ?
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Thank you very much ~
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