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Quark Model

Hadron Spectrum
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e Quark ModellZECETLLRZFEN

 relativized, LS, flux-tube, instanton-induced, diquark degree of freedom
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Hyperon - A/X

qq pair inside hyperon

(isospin: anti-symmetric) (isospin: symmetric)
flavor: anti-symmetric flavor: symmetric

Spin: anti-symmetric Spin: symmetric "



Diquark Model

e Gell-mann ‘64, Ida&Kobayashi ‘66, Lichtenberg&Tassie ‘67
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Diquark as key component ¢
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Heavy Meson
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Qqq/QQq spectroscopies -

e Weak decay
e heavy =2 light and/or heavy = heavy
e characteristic decay patterns

e Strong decay
e KY / DYc systems

e Production dynamics

e bottom up
e similarity with quarkonium
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junction

at SM1 high-p beam branches off from the primary line K~
30 GeV primary proton (101°%/s) °
8 GeV primary proton for COMET <
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Observed States of =

* So far, 11 states were reported. .. —== ‘
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=%* Production

e Medium Energy Separated beam
e 3~5GeV/cK-p o~10ub
e bubble chamber experiment in 60-70’s

e High Energy Separated beam
e ~20, 345 GeV/c m—-p inclusive o~1ub
e bubble chamber exp. at CERN

* Hyperon Beam
e 116GeV/c - Be at CERN-SPS

22



Cross Section

_ - f } |
| | %%
10/ T JRT I W

IIIIIIIIIIIIIII

7 6 10 14 2 6 10 20GeV/c

: beam momentum [GeV/c]



K-p qualities

e Kp =2 K*X at 5GeV/c

e Medium Energy Separated Beamline at AGS
e two arms on both sides of MPS.

e statistics is not so high, however higher
excited states seem to be identified on the

missing mass spectra of the K-p—2>K+X
reaction.

5GeV/c Kp2>K*X
Jenkins at al.,, PRL51(°83)951
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e first excited state, if exist.
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From Belle
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e fitting functions
e Z(1530) : p-wave BWw/1.38 G
e =(1620) : s-wave BW
e =(1690) : s-wave BW w/2.04 G
* non-resonant & combinatorial
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Fit
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T Z2(1690) as analog state of A(1405) AL

e too light compared with QM calculations.

e K¥ molecular state

T. Sekihara, PTEP (2015) 091D01

e Based on Belle data PLB 524(2002)33
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Threshold momentum

E Spectroscopy with kaon ,

e Missing & Invariant Mass Spectroscopy — . in p(K-,K+)
e 5 GeV/c K- preactionup to 2.5 GeV 2 % ‘
e * by K* tagging, threshold momentum for S 4 Z(2500)
2.5 GeV 2 production is 5.5 GeV/c. :
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Spectrometer Design

J-PARC E50 Spectrometer FMmagnet = 1op wall
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 Large acceptance (50% for K*) sideway : m/K  dE/dx

forward : m/K/p TOF < 2.4GeV/c

 high-resolution (AM~10MeV)

* Possible decay mode measurement: E—->Zmn/YK"
e Multi-particle detection in the high rate environment 32



e 1/K separation for beam particle is key

Detectors
e /I, ~ 100 I QT; ;
Aerogel Gas |
e 5GeV/cK -20GeV/cm B L /
< > ' /Mirror
Dy
Beam P //m beam /4,

e Test Exp. i .
e #photon ~ 10 fL‘ .
e cf. #photon(dark current) ~2 Naic  Ngas |:| X
» AB = 2.8mrad B

Detectors [— °
e AB(m/K)=23mrad at 4GeV/c w/Aerogel of n=1.05

e working member: S. Kajikawa, R. Honda, K. Shirotori




A

e Experimental information of Cascades is largely lacking.

e Cascades provide an unique opportunity to investigate
QQq systems.

e Physics behind the £* seems interesting. Some exotic
states are expected.

 The mid-energy separated kaon beam enable us to study
Cascade Baryons.
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