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Which scalar meso
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There are 4 isoscalar states identified by experiment: f,(980), f,(1370),
f,(1500) and f,(1710)

There are only 2 slots for the f, states in the quark model

The assignments of the f, states is still uncertain.
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Mixing scenario

Physical states f,(1370), f,(1500), f,(1710)
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are a mixture of bare states

Dependence on model
*Case 1: M(Glueball) > M(SS)

* f,(1500) strong SU(3) octet component
* f,(1710) strong glueball component

* f,(1500) strong glueball component
| * f,(1710) strong SU(3) octet component

V. Crede, C.Meyer arXiv:0812.0600v3




PWA formalism
isobar Model >

Y ) * The intensity I(T)is expanded into a

K.
% X < set of amplitudes :
/ KL

(D) = Se e {|8p(Vig € 45|}

v
/\ T= ﬁnal state Variables

V = production amplitudes
A = decay amplitudes

J.P. Cummings, D.P. Weygand, arXiv:
physics/0309052v1



PWA formalism

* Amplitudes are factored into
production amplitudes, V. (to be
fitted) and decay amplitudes, °A;
(calculated)

*Data is binned in mass and each
mass bin is fit independently

* For each event, production

amplitudes are calculated to
maximize the likelihood of the event

- - (7:)
=l “_Hf e




What Pre\/ious experiments
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What Pre\/lous experlments
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Coupled channel PWA analysis of KK~ and ™ data

Central Production
D. Barberis et al., [ WA102 Collaboration ], Phys. Lett. B462 (1999) 462, hep-ex/9907055
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What Previous experiments
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Partial wave analysis of J/ W — yrx*n~ and yr'md

J/ ¥ radiative clecag : BESII

M. Ablikim et al., [ BES Collaboration | Phys. Lett. B 642 (2006) 441



What
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What Previous experiments
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LEP data shows a
k at 1710 MeV with

etermined spin
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M. Acciarri et al., [ L3 Collaboration ] Phys. Lett. B501 (2001) 173, hep-ex/0011037



The paper that got us interested..
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ZEUS Collaboration: S. Chekanov, et al, Inclusive KOSKOS resonance
production in ep collisions at HERA, Phys.Rev.Lett.101:112003,2008,
arXiv:0806.0807v2

Why choose
strange decay?

M.Chanowitz suggests in PRL 95,
172001 (2005) that glueballs are
more likely to decay to strange
channels

Why choose K.°K.°?

Ensure that the final state has
the same PC =++ as the
lightest glueball




Photol:)rocluction O1C scalar mesons

Photoproduction is a good way to
study scalar mesons. Dominant
mechanism : p, w exchange

A. Donnachie, Y.S Kalashnikova
arXiv:0806.3698v1

Photoproduction might be effective in
producing scalar mesons via Pomeron
Exchange or via the hadronic component of
the photon.

Vincent Mathieu, Nikolai Kochelev, Vicente
Vento arXiv:0810.4453




Event selection
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The adjoining plot shows the high
correlation between the two K°,
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Event selection

E, vs M(4n)
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The threshold photon
energy to produce an
f,(1500) is 2.7 GeV.

In our analysis, we
make a cut E, >2.7
GeV




Cuts used in this analysis

Cut Level Type of Cut Size of Cut
1 Timing Cut for identification of pions +1 ns
2 Fiducial Cut Fit to CLAS acceptance
3 Missing mass (proton) +0.0497 GeV (30)
4 Photon beam energy 2.7-3.0 and 3.1-5.1 GeV
5 K3 peak and sideband subtraction 0.01614 GeV (30)

Table 1. The event selection criteria (cuts) used in this analysis.
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Dalitz Plots (cut on t)
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Angular Distributions (1475 MeV)

Pure D-wave, M(KK) bin 1475 GeV/c
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Angular Distributions (1525 MeV)

Pure D-wave, M(KK) bin 1525 GeV/c

Ertries 864
2 I ngtt B8B.42/74
Prob 0121

Dp0 27284119

Dp2  -2086. 150

Dpa 5004 1 67.5

Dpé €866 = 106.8

Dpe 28052562

-1 05 0 05
Cosh
Data (Signal + Bgnd), M(KK) bin 1525 GeV/c

E_ | Ertries 2654
= ”ll’lll l’ £ [0 1197163
1 Il
3 A_‘ ll UM Prob 0.005181
E_ I‘ | \ I Norm const 0.9836 « 00198
;_ S0 fraction 0.902% = 0.0350
3 H A 00 Fraction = 0,097541

-1 -0.5 0 05 1

140
120
100
80
60
40
20

200
180
160
140
120
100
80
60
40
20

Pure S-wave, M(KK) Bin 1525 GeV/c

lllIlllIl|llllll'llllllllllll[l

Entries 5772

¥ indf 118.8/82
Prob 0.004884
Sp0 1234219

Sp2 2658275

Sp4 14412 6.8

Cosh
Data (Sidebands), M(KK) bin 1525 GeVic

AR AR AR AR AR A A Aa I A R T VDL
LR R R R R B BN ML

|
il

U l'l||

Envries G400
« ot 1854783
Prob B.711e-10

Nom corst 0 9229 + 00128

S0 faction 0.8791= 0.0207

DO fraction = 0.120832




Angular Distributions (1575 MeV)

Pure S-wave, M(KK) Bin 1575 GeVic
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S-wave/D-wave fraction vs. M(KK)

Table II. Fraction of S-wave from fits to the S+B and sideband regions.
Mass Bin

S-wave fraction|S-wave fraction

(MeV)

(S+B region)

(Sidebands)

1000-1050

1.000 = 0.045

1.000 = 0.031

1050-1100

1.000 = 0.031

1.000 = 0.029

1100-1150

0.973 = 0.025

0.982 = 0.018

1150-1200

1.000 = 0.023

1.000 = 0.015

1200-1250

1.000 = 0.022

1.000 = 0.011

1250-1300

1.000 = 0.013

1.000 = 0.063

1300-1350

1.000 = 0.020

1.000 = 0.011

1350-1400

1.000 = 0.028

1.000 = 0.026

1400-1450

1.000 = 0.025

0.922 = 0.019

1450-1500

0.928 = 0.037

0.890 = 0.023

1500-1550

0.903 = 0.039

0.879 = 0.021

1550-1600

0.803 = 0.044

0.897 = 0.024

1600-1650

0.791 = 0.056

0.883 *= 0.032

1650-1700

0.762 = 0.052

0.910 = 0.031

1700-1750

0.660 = 0.053

0.902 = 0.033

1750-1800

0.690 = 0.071

0.941 £+ 0.041

1800-1850

0.845 = 0.086

0.994 = 0.096




Summary

We see a significant peak above background at a
mass of 1.50 GeV in M(K.K,) in g12 data.

— The calibrations for g12 are better than ~5 MeV.

The peak at 1.50 GeV is enhanced at low |t].
— This is indicative of t-channel production.

Angular distribution in the GJ frame suggest (but
do not prove) that it is mostly S-wave.

— This suggests we see the f,(1500) but cannot rule out
some portion of the f,(1525) being present.

Better data will be available at CLAS12 with FT.



