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HERA Kinematics

The momeintum transferred: Q?=-0%=-(k-k")?
The center of mass energy: s =(k + p)?
Mass of the total hadronic system: w? = (q + p )?

e k k" The talk covers
| »>Charged multiplicity
» Strangeness production
W2
o »p% K*0,® production
adaronic
D SYStem | | 5 ko Ko_resonances

Q? = 0 GeV2: Photoproduction (yp)
Q? > 1 GeV?: Deep Inelastic Scattering (DIS)



Energy dependence of the charged multiplicity in DIS
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Mean multiplicity distributions
compared show better
agreement with theoretical
predictions by using 2E°"; of
the Breit Frame instead of Q

Out of three Monte Carlo
simulations ARIADNE gives
the best description of the data



Energy dependence of the charged multiplicity

ZEUS, ete™, fixed target
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W Data and Monte Carlo
predictions are in agreement

W The energy dependences are
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Entries per 2MeV

Strangeness production at low Q? in DIS

7

2 < Q?<100 GeV?

£=49.9 pbt

DESY-08-095

Submitted to Eur.Phys.J. C

Strange hadron production mechanism
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Strangeness production at low
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» The measured total cross sections and their ratios are in general agreement
with the predictions based on DJANGOH. Some small discrepancies still exist.
»The A\ — A\-bar asymmetry is also measured and found to be consistent with zero.



Inclusive photoproduction of ¢, K™ and ® mesons
( DESY-08-172 )

yp <W>=210 GeV Accepted by Phys.Lett. B ‘
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Inclusive photoproduction of g%, K™ and ® mesons

H1 Transverse kinetic energy:
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Experiment | Measurement R(¢/K*9)

H1 vp, (W) = 210 GeV, |yia| < 1 0.354 + 0.060 The cross section ratios are

STAR pp, /5 = 200 GeV., |y| < 0.5 0.35 & 0.05 compared to other experiments
Au-Au, \/5yy = 200 GeV, |y| < 0.5 | 0.63 +0.15
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Inclusive K’ K° resonance production in ep
Phys.Rev.Lett. 101:112003,2008

ZEUS

-

The Standard Model allows for the existence of color singlet
gluonballs.

The KO.K°, system is expected to couple to scalar and tensor
glueballs:

K2KY bound states = J/'¢: 01 (scalar); 2"+ (tensor) ...

Lattice QCD predicts that the lightest glueball has J°¢ = 0** and
lies in the mass range 1730 + 100 MeV

,I') \\ | \\ \LLIJ,};J\ :
ZEUS data: £=0.5 fb!

The data sample is dominated by 90% photoproduction, while 10% is
Deep Inelastic Scattering



Coherent 2* states f,(1270) a,(1320) f,(1525)
Isospin | = 0 1 0
Quark Content  (uu+dd)/v2  (uu—dd)/~2 SS
2 2 1 1.1 2 2 1 1.1 11
Charge Factor (5%3+3%33 5*373%33 3°3
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)}
+ ¢ Background U(M)

myv/T
m2 — M? —iml

Faiman, D. and Lipkin, H. J. and Rubinstein, H. R., Phys. Lett. B59, 269 (1975)

BW is a relativistic Breit Wigner amplitude: (M) =
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Inclusive K’ K’ resonance production
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One of the best f,(1710) repqrterd signals: 4058 + 820 events = 5 s.d.
If f,(1710) is seen in 77 — K3K§ (TASSO,L3) it is unlikely to be pure
glueball since photons can couple in the partonic level only to charged quarks



Outlook

Many other analyses are published or
ongoing

HERA has a rich program on particle
production, complementary to e*e- and pp
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Energy dependence of the charged multiplicity in

deep inelastic scattering at HERA | JHEPO6 (2008) 061 i zeUs
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Strangeness Production at low Q? in DIS
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Inclusive K’ K° resonance production in ep
collisions at HE Phys.Rev.Lett. 101:112003,2008
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Inclusive K’ K% resonance production in ep
collisions at HERA: Previous Publication

“K0sKO0s 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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_ Mass (MeV) 1239 + 6 1523 £ 6 1767 + 14
40 for 1,(1710) Width (MeV) 78 £ 19 100 + 15 187 + 60

Area 123 £+ 22 331 £ 37 220 £ 55




Inclusive K% K’ resonance production in ep
collisions at HERA

Fit No interference Interference ) .

= - PDG 2007 Values
? /ndf 96,95 86,97
in MeV Mass Width Mass Width Mass Width
f2(1270) 13044 6 6111 1268 + 10 176+ 17 | 12754 £ 1.1 | 185.2731
a2(1320) 1257 £ 9 114+14 | 13183+06 | 107 +5
fi(1525) | 15234372 | 714547 | 151243802 | 83+0%] 1525+ 5 734
fo(1710) | 1692 £ 675 | 125 £ 12700 | 1701 £5% | 10042475, | 172447 | 137 £ 38

Table 1: The measured masses and widths for the f,(1270), aS(1320), £,(1525)

and fo(1710) states using KLKG decays as determined by one fit neglecting interfer-
ence and another one with interference as predicted by SU{3) symmetry arguments
included. Both statistical and systematic uncertainties are quoted. The systematic
uncertainty for the f2(1270)/a3(1320) peak is expected to be significant and it is not
listed. Also quoted are the PDG values for comparison.
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