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Introduction

IInvestigateΛ,Λ̄andK
0
sproducedinePHERAcollisionsatZEUS

•Lowmass⇒Highstatistics

•Weakdecay⇒Cleansignal

•Baryons,antibaryonsandmesons

IHadronProduction

•Whenisabaryonproduced,andwhenisamesonproduced?

•⇒Measure(Λ+Λ̄)/K
0
s

IBaryonnumber

•DoestheinitialbaryonnumbertransfertotheΛsystem?

•⇒Measure(Λ−Λ̄)/(Λ+Λ̄)

IStrangeQuarks

•Wheredoesthestrangequarkcomefrom?

•⇒Measurepolarization
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EventKinematicsandParticleSelection

IZEUS1996-2000data

•121pb−1

•Ee=27.5GeV

•EP=820GeV(1996-1997)

•EP=920GeV(1998-2000)

IEventSelection

•StandardDISevents

•Q
2
>25GeV

2

•0.02<y<0.95

IParticleSelection

•SecondaryVertex

•0.6<PT(Λ,K
0
s)<2.5

•|η(Λ,K
0
s)|<1.2

xP + q

q

xPP

IZEUSVariables

•Q
2
≡−q

2
(4-MomentumTransfer)

•x≡Q
2
/2p.q(BjorkenScalingVariable)

•y≡p.q/p.k(Inelasticity)

•η≡−ln(tan
θ
2)(Pseudorapidity)
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EventSimulation

IDataiscorrectedwithandcomparedtoAriadneMonteCarlo

•LOMatrixElementsforInitialEvent

•ColourDipoleModelforQCDCascade

•HadronizationusingLundStringModel

IGooddescriptionofdataatdetectorlevelbyMonteCarlo
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Whymeasurepolarization?

IPolarization:PreferenceofΛspinforaparticulardirection

•Transverse:Withrespectton̂=p̂beam×p̂Λ.(p̂beamisthedirectionoftheelectron
beam)

•Longitudinal:Withrespecttop̂Λ

IExpectpolarizationmostlycarriedbystrangequark

IDeGrandandMiettinenmodel:TransverseΛpolarizationarisesfromaccelerationof
strangequarkviaThomasprecession

IExpectnolongitudinalpolarizationforHERA-I(possiblynon-zeroforHERA-IIdue
topolarizedelectronbeam)

IWheredoesthesquarkcomefrom?
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Howtomeasurepolarization

ITomeasurepolarization:

•LookattheprotonangulardistributioninrestframeofΛ
1
N

dN
dΩ=

1
4π[1+αP

Λ
cosθ]

1
N

dN
dΩ=

1
4π[1−αP

Λ̄
cosθ]

•α=0.642±0.013;decayasymmetryparameter-PhysRevD66,010001(2002)

•P
Λ

isthepolarization

•θistheanglebetween:

IProtondirectionandn̂=p̂beam×p̂Λ(Transversepolarization)

IProtondirectionandp̂Λ(Longitudinalpolarization)

IPlot
dN

dcosθvscosθ⇒polarizationfromgradient

DiagramfromA.D.Panagiotou 6
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Whatdootherexperimentssee?
IHERMESresult:

•PositiveΛpolarization

•NegativeΛ̄polarization

IInterpretedass(s̄)quarkfromresolvedγ

IO.Grebenyuk(HERMES),DIS2002

IP-Bescattering:

•NegativeΛpolarization

•NoΛ̄polarization

IInterpretedasfast(ud)diquarkpickingup
slowsquark

IK.Heller,PRL41(1978)607

ITransversepolarizationcomesfromprecessionofs-quarkspin
7
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Polarizationmeasurements-ΛandΛ̄
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0.02 < Y < 0.95

0.6 < PT < 2.5 GeV|η| < 1.2

Transverse(%)Longitudinal(%)

Λ+1.4±4.5
+4.1
−1.9+0.3±10.3

+0.1
−7.8

Λ̄−1.8±4.4
+3.1
−1.3+19.8±10.8

+4.2
−12.6

IPolarizationalwaysconsistentwithzero

•s-quarksdonotcomepredominantlyfromanyparticulardirection

•PotentialtomeasurepolarizationtransferfromelectronbeamtoΛinHERA-II
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BaryonNumberConservation

IHowcanbaryonnumbertravelthrough
rapidity?

•Rescatteringofvalencequarks?

•Gluonicjunctions?

IHeavyIonData(Au-AuatRHIC):

IF.Videbaek(BNL),ICPAQGP2005

IHowdoesbaryonnumbertravelthrough
rapidityinAu-Aucollisions?
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Baryon-mesonratio

IWhenisabaryonproduced?

IWhenisamesonproduced?

•Whatisthephysicsthataffectshadron
production?

IBaryontomesonratioine
+
e−:

•PhysRevD66,010001(2002)

√s(GeV)≈1029-3591130-200

(Λ+Λ̄)
K0

s
0.18±0.020.28±0.020.38±0.010.37±0.04

IGenerallysmallerthaninHeavyIon
collisions

IHeavyIonData:

 [GeV/c] T p
024

B
aryon/M

eson

0

0.5

1
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2
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     pp200  (STAR)

  
S
0 K

Λ
    AuAu200  (STAR)     AuAu130  (STAR) 

- π
p    AuAu200  (PHENIX)

IHeavyIonExperimentsseehuge
variation(hep-ph/0501187)

IBaryon/mesonratio>1!
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Cross-sections,baryonasymmetry,baryon-mesonratio-PT

300

400

500

600
700
800
900

1000

11.522.5

700
800
900

1000

2000

3000

4000

5000

11.522.5

-0.2

-0.1

0

0.1

0.2

11.522.5
0

0.2

0.4

0.6

11.522.5

PT (GeV)

dσ
/d

P
T  (p

b
 / G

eV
)

PT (GeV)

dσ
/d

P
T  (p

b
 / G

eV
)

PT (GeV)

[σ
(Λ

) - σ
(Λ –)] / [σ

(Λ
) + σ

(Λ –)]

PT (GeV)

[σ
(Λ

) + σ
(Λ –)] / σ

(K
0s )

●ZEUS (prel.) 96-00

Q
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 2
–Ariadne

Λ + Λ
–

K
0
s

(Λ - Λ
–
) / (Λ + Λ

–
)(Λ + Λ

–
) / K

0
s

ZEUS

IFairagreementwithAriadneCross-
sections

•ExcessofAriadneoverDatafor
K

0
sproduction

INosignificantΛ−Λ̄asymmetry

•SlightexcessofΛatlowPT?

IFairagreementwithAriadneΛto
K

0
sratio

•Datagiveshigherbaryonto
mesonratioatlowPT
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Cross-sections,baryonasymmetry,baryon-mesonratio-η
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Q
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 > 25 GeV

 2
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Λ + Λ
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K
0
s

(Λ - Λ
–
) / (Λ + Λ

–
)(Λ + Λ

–
) / K

0
s

ZEUSIFairagreementwithAriadneCross-
sections

•ExcessofAriadneoverDatafor
K

0
sproduction

INosignificantΛ−Λ̄asymmetry

•IncreasingΛ−Λ̄asymmetryas
ηincreases?

•Baryonnumbertravelling
throughη?

IFairagreementwithAriadneΛto
K

0
sratio

•Databaryontomesonrationot
symmetricaboutη=0
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Cross-sections,baryonasymmetry,baryon-mesonratio-x
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) / K

0
s

ZEUS
IFairagreementwithAriadneCross-

sections

INosignificantΛ−Λ̄asymmetry

ISimilartrendforDataandAriadneΛ
toK

0
sratio

•Steeplyrisingbaryontomeson
ratioasxdecreases

•Notmodelledsufficientlyby
Ariadne

•Whatphysicscausesthis?

•Differentprobabilitiesforglu-
onsandquarkstofragmentto
baryons?
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Cross-sections,baryonasymmetry,baryon-mesonratio-Q2
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Conclusions

IK
0
s,Λ,Λ̄Cross-sections,baryonasymmetry,baryon-mesonratioandpolarizationmeasured

inDISeventsatZEUSwithQ
2
>25GeV

2

ITransverseΛpolarizationconsistentwithzero

•Strangequarksdonotcomefrompredominantlyonedirection

ILongitudinalΛpolarizationconsistentwithzero

•MeasureofsensitivityforHERA-IIΛproduction

INoΛ-Λ̄asymmetryfound

•Begintolimitbaryonnumbertransportmodels
-GluonicJunctionmodelpredicts∼+3.5%asymmetryforx∼0.5×10−3

(Kopeliovich,Povh,Z.Phys.C75,693,1997)

IΛ−K
0
sratiomeasured

•MechanismforbaryonproductionatZEUSissomewherebetweenthatfore
+
e−

andHeavyIoncollisions
•RatiorisesstonglywithdecreasingBjorken-x-movingmoretowardsthemechanism

inHeavyIoncollisions?
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