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Subject of ExperimentSubject of Experiment
Q018: Measurement of KQ018: Measurement of K00 PhotoproductionPhotoproduction to to 
Investigate Reaction Mechanism at Small Investigate Reaction Mechanism at Small --t t 
Region Region 

Study the Study the p(p(γγ,K,K0 0 ))ΣΣ++ reactionreaction
Systematic study on the Systematic study on the N(N(γγ,K)Y,K)Y reaction reaction 
mechanism: One necessary step mechanism: One necessary step 
Measurement of differential cross section (Measurement of differential cross section (ddσσ/d/dΩΩ) ) 
and photon beam asymmetry ( and photon beam asymmetry ( ΣΣ ) at ) at forward anglesforward angles
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Study of baryon resonanceStudy of baryon resonance
Knowledge of baryon spectrum is important to Knowledge of baryon spectrum is important to 
understand understand quarkquark interactions in interactions in nonnon--perturbativeperturbative
energy regionenergy region
Baryon spectrum is studied mainly by Baryon spectrum is studied mainly by N(N(ππ,,ππ) and ) and 
N(N(γγ,,ππ) reactions) reactions

Less observed baryon resonances than predicted Less observed baryon resonances than predicted 
resonances (resonances (Missing ResonancesMissing Resonances))

Theoretical prediction: Missing resonances may Theoretical prediction: Missing resonances may 
decay dominantly to decay dominantly to KKΛΛ and and KKΣΣ channelschannels

Missing resonance hunting by the Missing resonance hunting by the N(N(γγ,K)Y,K)Y reactions reactions 
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Systematic studies are necessary for (Systematic studies are necessary for (γγ,K,K))
Several diagrams contribute (no dominant channel)Several diagrams contribute (no dominant channel)

Resonance termResonance term
ggNKYNKY couplingcoupling
Baryon formBaryon form--factorfactor
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More Reaction ChannelsMore Reaction Channels
More ObservablesMore Observables
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Information from all KY channels is powerfulInformation from all KY channels is powerful
Resonance termResonance term

tt--channel contributionchannel contribution
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Status of experimentsStatus of experiments
Contributions from LEPS, SAPHIR, CLAS, Contributions from LEPS, SAPHIR, CLAS, ……

K0 Exp. K0 Exp. 
at LEPSat LEPS

p(γ,K+)Λ

p(γ,K+)Σ0

p(γ,K0)Σ+

n(γ,K0)Λ

n(γ,K+)Σ−

n(γ,K0)Σ0

SAPHIRSAPHIR
CLASCLAS
LEPSLEPS

SAPHIRSAPHIR
CLASCLAS
LEPSLEPS
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Experiment at LEPSExperiment at LEPS
Measurement of p(Measurement of p(γγ,K,K0 0 ))ΣΣ++ reactionreaction

LHLH22 target, LEPS photon beam and Ktarget, LEPS photon beam and K00 detectiondetection
15 cm LH15 cm LH22 target availabletarget available
Tagged photon: Tagged photon: EEγγ = 1.5 = 1.5 –– 2.4 2.4 GeVGeV
0.7 < 0.7 < coscosΘΘCMCM < 1.0 (forward angle)< 1.0 (forward angle)

KK00→→KKSS ((βγβγccττ~10cm)~10cm)→→ππ++ππ−− ((LEPS SpectrometerLEPS Spectrometer))
Pion detectionPion detection needs modification of setupneeds modification of setup

AerogelAerogel Cerenkov Cerenkov ee++ee−− veto: n=1.03, veto: n=1.03, ββCC=0.97=0.97
LEPS trigger rejects LEPS trigger rejects pionspions ( p( pππ>0.6GeV/c )>0.6GeV/c )
Average pion momentum from KAverage pion momentum from KSS decay: 0.9 decay: 0.9 GeV/cGeV/c
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Modification of trigger detectorsModification of trigger detectors
Gas CerenkovGas Cerenkov detector: n=1.0014, pdetector: n=1.0014, pππ<2.6GeV/c<2.6GeV/c

Work very well, but too small acceptanceWork very well, but too small acceptance

Setup Setup without vetowithout veto: No momentum threshold: No momentum threshold

γ LH2
ＧČ

SVTX

STA

γ LH2

STA
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BeamtimeBeamtime in Feb/Mar 2004in Feb/Mar 2004
16 days16 days with final setupwith final setup
TaggerTagger rate = 600k rate = 600k –– 900k s900k s--11, , NNTaggerTagger = 8.2= 8.2××10101111, , 
NNPhotonPhoton = = 4.34.3××10101111 photonsphotons on targeton target
Trigger rate ~ Trigger rate ~ 300 s300 s--11 (DAQ dead time < 10%), (DAQ dead time < 10%), 
Total runs ~ 350 runs, Total events = Total runs ~ 350 runs, Total events = 360M triggers360M triggers

Data analysisData analysis
Standard LEPS analysis code + KStandard LEPS analysis code + K00 modificationmodification

No SVTX (silicon tracker)No SVTX (silicon tracker)
Not final version, yetNot final version, yet
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Pion detectionPion detection
‘‘No momentum thresholdNo momentum threshold’’ is confirmedis confirmed

Original LEPS setup:  pion threshold at 0.6GeV/cOriginal LEPS setup:  pion threshold at 0.6GeV/c
No threshold in KNo threshold in K00 setupsetup

Aerogel Cerenkov
n=1.03

K0 final setup
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Invariant mass analysis (Invariant mass analysis (ππ++ππ−−→→KKSS))
2 pion background (S/N is poor)2 pion background (S/N is poor)
Situation quite different from KSituation quite different from K++KK−−→→φ φ and and ππ−−pp→→ΛΛ

Study on analysis 
cuts is in progress
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Vertex distribution for Vertex distribution for ππ++ππ−− pairspairs
Free space from LHFree space from LH22 to STA (15 cm)to STA (15 cm)
Vertex cutVertex cut is necessary to improve S/Nis necessary to improve S/N

Improvement of vertex resolution may be possibleImprovement of vertex resolution may be possible
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Identify hyperon productionIdentify hyperon production
Missing mass analysis:  Missing mass analysis:  p(p(γγ,K,KSS)X)X
ΣΣ++(1189) yield small (~100 events)(1189) yield small (~100 events)
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Differential cross sectionDifferential cross section
MC study of acceptanceMC study of acceptance

Effective solid angle for KEffective solid angle for KSS:  :  2.5 2.5 msrmsr ((⇔⇔ 250 250 msrmsr))
Include BR(KInclude BR(K00→→KKSS→→ππ++ππ−−) and vertex) and vertex--cutcut

γ+p→K++Λ

γ+p→K++Σ0
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To do listTo do list
Study on optimum analysis cutsStudy on optimum analysis cuts

Improve S/NImprove S/N and keep yield and keep yield 
Improve Improve vertexvertex and and missing massmissing mass resolutionsresolutions

Analysis of differential cross section ( Analysis of differential cross section ( ddσσ/d/dΩΩ ))
Tools are availableTools are available
EEγγ dependencedependence

Analysis of photon beam asymmetry ( Analysis of photon beam asymmetry ( Σ Σ ))
Only basic study at presentOnly basic study at present
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