we - (DEIRSERIG MR

Institute of Modern Physics, Chinese Academy of Sciences

Photon production of tensor mesons and the J/v — nK*K* decay

Ju-Jun Xie (28 %)

Institute of Modern Physics, CAS, China
Crpr [ Bl Bl AR BT 5 P )

14t International Workshop on Meson Production, Properties and Interaction

MESONZ2016
2nd_7t June 2016, Krakow, Poland



Outline

Introduction

Tensor mesons and the vector-vector interactions in the Chiral
Unitary Approach

The vp — pf5(1270) reaction
Signature of an h; state in the J/¢ — nhy — nK*OI_(*O decay

Summary



Hidden gauge Interaction of vector mesons

I 1= —%{'l_,f#y\_,f#f“}! Vyp=20,V,—dV, - :a,[‘b V,]
L.+ @ p K™
LIPL — e — ?;- T ?&% Eiz{]
e e~ e )
K K ¢/,
g W) o lin v B,
£ = vy vy ey, L) =igl@,V, - a,V,)Vev),



Vector-Vector scattering amplitudes
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Dynamically generated states from Vector-Vector interactions

Pole positions and couplings to VV channels (In MeV)
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The vp — pf2(1270) reaction
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Fig. 1. (a) The pp amplitude dominated by the f2(1270) pole;
(b) representation of the f2(1270) coupling to pp.
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Scattering amplitudes for yp -> pf,(1270) reaction

The y-p° vertex
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More considerations

Tensor coupling for pNN vertex
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Differential cross section for yp -> pf,(1270) -> pr*n reaction
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Fig. 3. Feynman diagram for the vp — pm 77~ reaction.



Numerical results for differential cross sections
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Data taken from CLAS Collaboration (M. Battaglieri et al.) PRD 80, 072 005 (2009).



Numerical results for total cross sections
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Ju-Jun Xie, and Eulogio Oset, EPJA 51, 111 (2015).



Sigmature of an hy state in the J/ = nhy = nK* K™ decay
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M. Ablikim et al. (BES Collaboration), PLB685, 27 (2010).



An hy state in K"K system
. 717G/ 7PCN\ _ n— —
hy: I7(J77)=07(1"") It cannot couple to other vector--
vector or pseudoscalar--pseudoscalar

channels, which makes its observation
difficult.

Pole position : (1802, —239) MeV
Coupling : g . = (8034, —i2542) MeV

Y (2175)[#(2170)] with I9(J"“) = 07(177) does not couple to K*K*

L. S. Geng, and E. Oset, PRD 79, 074009 (2009).



QL Our Model
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Ju-Jun Xie ef al., Phys. Lett. E 728, 319 (2014). | The constant b is determined by the masses of the
vector mesons and its value turns out to be b = 6.8.




J/v — nK*9K*0 decay
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Potential Y (GeV—L) v/ g2 x2/d.odf.
Constant 42 + 6 —0.8 —6.24+1.2 0.45
Hidden gauge 42 4+ 6 —1.0 0.56
Hidden gauge 5347 —0.8 0.47
Hidden gauge 67 + 9 —0.6 0.42

Ju-Jun Xie et al., Phys. Lett. E 728, 319 (2014).



The modulus squared [t|* for K*K* — K*K"
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More check

]E’""I"''I""I""I""I""I""IIIII ]f}llll LI I I I O O I I B
- _ [ =30MeV — - - Phase space
l4F - T =30MeV --- l4r ' a=1— 7
[ | [p= OMeV --- ] ' g7 -
12F Data L2r a=6--- |

[—
—
T T T
.
|
—_—
—
T T

=
T

]
T

Events/{0.02 GeV /c?)

— - = =
T T T

Events/{(0.02 GeWV /c2)

— -2 = =
T T T

170 175 180 185 190 195 200 205 210 0 175 130 185 1-99 195 200 205 210
My, (GeV) My (GeV)

—_—

ap)=-1 g —g/a



Summary

« The ,(1270), f,(1525), and K*,(1430) are dynamically
generated states from the vector-vector interactions.

» The photon production processes could be used to check
the nature of these tensor mesons.

« More experimental measurements of the J/¥->nK*K"-bar
can be used to study the possible h,(1800) state.

Thank you very much for
your attention!



