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Motivation

Axial Vector Mesons
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Motivation

The properties of the f1(1285) based on PDG 1

Properties of the f1(1285)

1J. Beringer et al., Phys. Rev. D. 86, 010001 (2012)
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Motivation

The decay width of the f1(1285) based on PDG 2

The decay width Γf1(1285)

2J. Beringer et al., Phys. Rev. D. 86, 010001 (2012)
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Motivation

A spectrum of isoscalar Meson from Lattice QCD results 3

Meson isoscalar spectrum

NOTE : Isoscalar: Green and Black and isovector: Cyan

3J. Dudek et al., Phys. Rev. D 88, 094505 (2013)
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Motivation

New data and lack of theoretical model for this channel

Driving by the current experimental status and the lack of the theoretical
(our understanding) of f1(1285 and η(1295), hence we have two underlying
motivation for studying this reaction. However we briefly remind that we
concentrate on f1(1285) with properties JPC = (1++), mass
= 1281± 0.6 MeV and the Full width, Γ = 24.3± 1.1 MeV in this talk 4

1 Theoretical Model Prediction status

Kochelev Model

→ Exchange of ρ and ω trajectories in the Regge framework for
|t| = −Q2 ≤ 1GeV2. They predicted that the total cross section of
f1(1285) is about four times that of η(1295), where the value of the total
cross section respectivvely, σf1(1285) = 68nb and ση(1295) = 18nb 5

4K. Nakamura et al., J. Phys. G 37, 075021 (2010)
5N. I. Kochelev et al., Phys. Rev. D 80, 025201 (2009)
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Motivation

Domokos Model

→ Using the Chern-Simons term induced interation in holographic QCD.
Their result is quite different prediction to the Kochelev Model 6

Kochelev (Left) and Domokos (Right) Model Predictions

6S. K. Domokos, et al., Phys. Rev. D 80, 115018 (2009)
Parada (APCTP) Study of the γp → f1(1285)p reaction using the effective Lagrangian approachInha Univ. 2016 8 / 25



Motivation

A CLAS collaboration at JLAB program. The status of the f1(1285) 7

Experimental status

7De Vita slides, 2015
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Motivation

Current Experimental data from JLAB

Note: The red solid line : Kochelev model prediction for the f1(1285) and
the red dashed line for the η(1295).

8R. Dickson, et al., Phys. Rev. C 93, 065202 (2016)
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So now we need a model to describe the data??...
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Effective Lagrangian Approach

General Formalism

The relevant tree diagrams for the reaction of γp → f1(1285)p are

Effective Lagrangian for t-channel

Lf1Vγ = gf1Vγε
µναβf1µ(∂λ∂λV

0
ν )∂αAβ

LVNN = −gVNNN̄[γµV
µ − κVNN

2MN
σµν∂

νV µ]N, (1)

where V = ω, τ.ρ.
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Effective Lagrangian Approach

The scattering amplitude for the γp → f1(1285)p reaction is defined
as

M = ε∗ν ūN′MµνuNεµ, (2)

where uN and ūN′ stand for the Dirac spinors of the incoming and
outgoing proton, respectively. The εµ and ε∗ν denote the polarization
vectors of the initial photon and the final f1(1285) meson.

Mµν

Mµν
V = IV

igf1VγgVNN
(t −M2

V )
εµναβ

(
γρ − iκVNN

2MN
qλσ

ρλ

)
Pαρk1βq

2,

Pαρ = −gαρ +
qαqρ
M2

V

. (3)
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Effective Lagrangian Approach

t-channel amplitude with the form factors taken into account

Mt = MρFf1ργ(t)FρNN(t) +MωFf1ωγ(t)FωNN(t) (4)

where the form factors are defined as

Form Factors

Ff1Vγ =

(
Λ2
f1Vγ
−M2

V

Λ2
f1Vγ
− t

)2

FVNN =

(
Λ2
VNN −M2

V

Λ2
VNN − t

)
. (5)

where ΛρNN = 1.5GeV, ΛωNN = 1.5GeV and Λρf1γ = 1.04GeV and
Λωf1γ = 1.04GeV.
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Effective Lagrangian Approach

Form Factors

The ρ trajectory the rotating phase is defined as

αω = 0.44 + 0.9t

αρ = 0.55 + 0.8t. (6)

Coupling constants

Coupling constants Kochelev Domokos

gωNN 10.6 9
gρNN 3.9 2.4
gT
ω 0.0 0.0

gT
ρ

gρ
6.1 0.0

gf1ργ 0.97 -0.99
gf1ωγ

1
3gf1ργ -0.33
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Our Model Prediction for differential Cross section

Our Model Prediction for differential Cross section of the axial vector
meson f1(1285) vs Θ for W = 2.65 GeV (Preliminary)
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Our Model Prediction for differential Cross section

Our Model Prediction for differential Cross section of the axial vector
meson f1(1285) vs Θ for W = 2.75 GeV (Preliminary)
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Our Model Prediction for differential Cross section

Our Model Prediction for differential Cross section of the axial vector
meson f1(1285) vs Θ (Preliminary)
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Our Model Prediction for differential Cross section

Our Model Prediction for differential Cross section of the axial vector
meson f1(1285) vs t (Preliminary)
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Our Model Prediction for differential Cross section

IN PROGRESS.........
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Conclusion
1 The differential cross section of the f1(1285) have been studied in the

effective Lagrangian approach

2 The only t−channel seems not enough to describe the recent
differential cross section data from CLAS

3 Need advance study and analysis for this reaction by including the s−
and u− exhanges

Parada (APCTP) Study of the γp → f1(1285)p reaction using the effective Lagrangian approachInha Univ. 2016 24 / 25



Thank You for Your Attention
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