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Motivations

The Standard Model explains the existence of
hadrons well.

The Standard Model allows for the existence
of particles made by gluons.

A gluon carries both a color and an anti-color.

Either two or three gluons may confine
together as color singlet GLUEBALLs
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Motivations (Cont.)

The KOKO, system is expected to
couple to scalar and tensor glueballs

KO.: has S=0, P=-1, C=+1
KOKO, : has P=+1, C=+1 > J = even

K2K? bound states = J'¢ : 0'" (scalar); 2" (tensor) ...

. . . . . . P = (-1)+1 Parity
Question: What is the mixing fraction ||c_ 1109 charge Conjugation
J=L&S J: Total Angular Momentum
Of mesons Gnd gh“leballs’> L: Orbital Angular Momentum

S: Total Spin (¢ = 0, 1)

Hybrid? Tetraquarks? Flavor octet
states?
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Previous Publication

“K0OsKOs Final State in two photon collisions and implications for
glueballs” (L3) Published in Phys.Lett.B501:173-182,2001 (hep-ex/0010037)
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HERA and ZEUS

Overview of the ZEUS Detector
( longitudinal cut )
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‘Tracking Detector

Central Tracking

Detector (CTD) |
mofficial coordinate resolution ~160
um

W ey / _-25_-35 um resolution for vertical
\\\%\\%‘@j‘:}f/ incidence
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K’ K° states observation principles

Two VO candidates

Particle | Main Decay | Mass (GeV) | Decay Length (cm) | Lifetime (107 sec)
K2 Tt~ 0.497 2.68 0.89
A pta™ 1.112 7.89 2.63




‘ DATA Sample and Event Selection

HERAI HERAII Total
121.6 pbt 401.68 pb-l 0.5 fb!

Tracking Quality Cuts

Pt(pion) (GeV) >0.14

n(pion) 7= e (ta‘“g) (-1.75,1.75) The data sample is
dominated by 90%
K9 Selection Cuts photoproduction,

while 10% is Deep

P1(kaon) (GeV) >0.25 Inelastic Scattering
n(kaon) (-1.6,1.6)
Decay Length (cm) (0,30)
Collinearity(2D) <0.12
Inv_1r11 (GeV) (0.4806,0.515)
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K’ mass distribution
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Full sample
contains:

1300509 K?, >
672418 KOKO,
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Fitting functions

» Modified Relativistic Breit-Wigner (MRBW) function:

3
My il g

FM:EQ ; 5

(M) — ((miz — M?)? + miifii)

C, is the amplitude of the resonance
m. ; is the mass of resonance

[y is the effective resonance width
M is the KOKO, invariant mass

» Background function:
UM) = A-(M — QHJE—E}B - eXp (—t’_—e'{f'lf — 21"”1{%))

A, B, C are free parameters

My, is the KO mass from PDG
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Fitting using Breit-Wigner with no interference
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The structure
around 1270 region
is due to the
destructive
interference
between f,(1270)
and a,(1320)

The dip between
and f,(1525) is due
to the constructive
interference
between the states.
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Events / 30 MeV

‘ Fitting using Breit-Wigner with interference

No interference fit

Interference fit
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‘ Fitting using Breit-Wigner with interference

_ Coherent States

f,(1270) a,(1320) f,(1525)
Isospin | = 0 1 0
Quark Content  (uu+dd)/~2  (uu-dd)/+2 SS
2 2 1 1.1 2 2 1 1.1 11
Charge Factor 3°3%3732 3373792 33
Amplitude ratio 5 BW -3 BW 2 BW

Function = a {5 * BW_f,(1270) — 3 * BW_a(1320) + 2 * BW_f,(1525)}?
+ b {BW_fo(1710)}?

+~PR AT
T C baCkgrouna uiivi)

a b c are free parameters

BW is Relativistic Breit-Wigner function: F(M) = my/T
) m? — M? —imI

Faiman, D. and Lipkin, H. J. and Rubinstein, H. R., Phys. Lett. B59, 269 (1975)
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Fitting using Breit-Wigner with interference
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Summary

in MeV | f3(1525) | fo(1710)
mass | 1512 +£372 | 1701 £ 573
width | 83497 | 100 + 2475,
Particle Data Group 2007 Values
11ass 1525+ 5 1724 £7
width 7318 137 £ 8

Table 1:  The measured peaks and undths for fé(1525} and fo(1710) mesons
in ep collisions (DIS and photoproduction) using Ifgffg decays. Both statistical

and systematic uncertainties are quoted. Also quoted are the PDG2007 values for
COMParison.
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Conclusion

Inclusive ep — K% KY X decay production was studied with all
ZEUS statistics (0.5 fb1)

Clear evidence for f',(1525) and f,(1710) resonance state with

large statistical significance

Very competitive measurements on peak position and width for
f',(1525) and f,(1710) are done with interference fit and
compared well with the PDG values

=inlel
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