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i The ®* baryon

Theoretical prediction

= Diakonov et al.
= Chiral soliton model
= Anti-decuplet
= M=1530 MeV, I'< 15MeV
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i K+p~n+t®@* E559

= High statistics
= ®* search via K*p—n*X reaction

= High resoluiton

= K6 beam line + SKS spectrometer
= 2.4MeV (FWHM) expected

= Production mechanism
= Deduction of production cross section

KEK-PS E559 @ K6 beam line

®* search via K'p—>n™®* reaction
1st run 2005 June—
2nd run 2005 December—~



i Experimental set up

SKS

Detector Platform
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i Experimental set up

Detector Platform
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Background

1 or 3 charged particle

3-body decay
of K*

Kt—omntrtn
K+— 1t nOn©
+ +0
Kr—pny,
K+—efnlv,

2 or 4 charged particle

K*p reaction

K p—>AK—>nnK*
K*p—AK—7mpK°
K'p—>NK*—>nnK*
K*p—>NK"— 7 pK?°
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i Analysis of tTp—>K*XZ*

§150— = J,J M = 1189.39:+ 0.03 MeVic’ Resolution : consistent with simulation
=l | ['=1.9240.07 MeV/c?
2y 2NdruUn. || K6 : Ap/p = 0.047% (FWHM)
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Vertex distribution of K'p—n*X reaction

st run 2nd run
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i Missing mass (K*p—n+X)

Sum of 1st and 2nd runs
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{ Differential cross section

do 1 1 1 1

dx) Nta.-rget Nbea.’m i fK‘l‘bea.-m "€EK6 €LC C€ETOF fd.eca'y ) f’;"r—l--g'_nt
No+
€Sdeln * €SdcOut * €Sks * €Sdel = €vte * S
Typical values of correction factors

cut efficiency (%) (1st run / 2nd run)
frtbeam K™ beam on-target factor 84.5+3.5 / 96.2+1.6
€K6 tracking efficiency of beam particle 95.34+0.3 / 95.64+0.3
€LC LC efficiency 95.540.2
ETOF TOF efficiency ~100.
fdecay 7" decay factor 85.240.2
Frtint 7 interaction factor 9442
€Sdeln Sdcln tracking efficiency 87.5
€SdcOut SdcOut tracking efficiency 92.940.3
€Sk s Sks tracking efficiency 95+0.7
€Sdel Sdcl analysis efficiency 69.443.7
Evta vertex cut efficiency 85.212% / 85.00%
€Bdcs BDC5 cut efficiency / 91.60.2

df} acceptance at lab. frame 0.11sr.
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Discussion about production mechanism
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If t-channel does not exist t-channel process is excluded
= do/dQ shows backward peak

If t-channel exists - do/dQ2 shows forward pea




Production mechanisms of (n—,K-) and (K*,n%)
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The same coupling constants,
Okne @Nd Gyxne, are used

To explain small cross section of
both reactions
1. Okne IS small
2. June @Nd gy+ne Nave sizable scale.
Destructive interference of
two amplitudes

Destructive @ n p—>KO*
Constructive @ K*p—o>n O~
Cannot explain small cross section for
both reactions
Ok=ne Should be small.
Interference should be small

Therefore gy Should be small



Two meson couplings by Hyodo and Hosaka

© beam momentum (GeV/c)

T
P Contact term of two meson coupling
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Constraint from 7-p—K-0O* result
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i Summary

s E559 experiment @ K6 beam line
= O search via K'p—n*X reaction
= Missing mass resolution 2.4 MeV/c?
= No peak structure from missing mass spectrum

= Differential cross section (2°~22° at Lab. frame)
= Differential cross section < 3.5ub/sr (preliminary)

= Production mechanism
« t-channel (K°* exchange) - forward peak
« Exclude by present result

= U-channel - backward peak
= We do not have sensitivity to exclude u-channel process



	Search for  via pX reaction�                at KEK-PS E559
	E559 Collaboration
	The + baryon
	+p++  E559
	Experimental set up
	Experimental set up
	Background
	Analysis of pK++ 
	Vertex distribution of K+pX reaction
	Missing mass  (pX)
	Differential cross section
	Differential cross section
	Discussion about production mechanism
	Production mechanisms of (,K) and (K+,+)
	Two meson couplings by Hyodo and Hosaka
	Summary

