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Hadron Spectroscopy Experiment
with High Momentum Charged Kaon Beam
JHF Workshop, KEK, Dec.10-12, 2001

T. Tsuru (KEK)
Present Status of this Physics Field

2. Some Topics

3.

i) Glueballs and Hybrids
ii) Jpe=1-+ exotics
iii) Chiral Symmetry Breaking Particles, 0 (sigma) etc.
iv) Multiquark states and others
Status of Mesons explicitly including Strange Quark
and Necessity of their Study
High Quality and High Statistics Data are expected.
Some Topics: 1-+ ssbarg Hybrid, « (kappa) ete.
High Momentum Charged Kaon Beam Line at JHF
and Spectrometer
(cf. OKA Plan at IHEP 70 GeV PS (Protvino, Russia))



1. Present Status of Hadron Spectroscopy Experiment (exp. Meson)
Much data are accumulated:

Many incident beams: 7, p, pbar, 7, Kaon etc.
Many reactions: CEX, diffractive, annihilation etc.
Many decay modes: 7ww, nK,nm,nn. 3x,nnxxn,Knx=x

etc.

Many e=tra states which cannot be accommodated in conventional
excest

qqbar nonets, are confirmed.
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2. Some Topics
1)  Glueballs and hybrids

O++(scalar): fo(1500) GAMS, XtalBarrel etc.

supported by Lattice QCD

Dot near 2200 MeV  BES(Beijing) etc.

ii) 1-+ exotics: never qqbar state
1400 MeV: n T KEK, BNL, IHEP (Russia)
1600 MeV: Tt ete. BNL, IHEP

iii) Chiral Simmetry Breaking Particles, o (sigma) etc.
o 500-700 MeV: T 7T in pp central, J/¥Y->a
kK 900 MeV: K= in D+ decay (FNAL)
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Fig. 1. - o'y mass spectrum produced in reastion =—p ==7q'gn from the threabokd
b L.B2 GaV, Ia this figure and is the next one, N has besn correoted for eficioncy
[#=0.25). The fuoll liné is a Dreit-Wigser it {4) with perameters (8} The dasbed
:EI-I: is ;‘h Phasa space normalieed to the number of eveots in the messured mass
mlarTn

Fig. 3. = Folar sngular distribution of 'y decay in the Gobtfried-Jesksos frime
LEL GoW o My = 1,83 GoV, g, = 0 corrmsponds fo the tesfectory of ' nleag the
boam direction.
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Fig. 3. Angular distributions around the &% threshold {a) and
around 1500 MeV (b). The solid line represents the fit.
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Fig. 3. The projection of the nn system with fit superimposed
{ crosses: data, histogram: (it described in the text).
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Figure 24 - Comparison of the results of this
amplitude analysis with the VES experiment.
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Figure 1: mass distribution (a) not corrected for acceptance (b} corrected

Table 1: Obsarved Mass, Wideh and Croas Section of Each Rescnance

mass(MeV) width{MeV) | #(pp — ppI“}ERf.}C‘: — 77
Fal975) D51=0 To£10 39=20 nb
fa(1275) 1233+4 18517 48050 nb
fe a0, "Tg% T3£0.8ub
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Fig. 2. Fit of the =v distribution (a) for
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tance for 0% events,

(b)

VMW ‘H l
b LW Wehhes
(a)
wE M= 2823 3 Nl
f
wmfk T :a_ls'f‘!'ﬂﬂjv

|
Ml M)

E}Tlm"lm;qh*r"‘u—.‘
E Teied

[ -|:|.| ] ﬂ-t
ol v 36 = St Ma)

1
rr,,:,l;’fm’r'ﬂ

e =

BB LER

KoBEEE

=

e,

BEcodb8R
BaoBLER

gttty

el . B30 - N0 el

¥
AT

+||+{

" r

1 - .

e

e i}

- .\"\..\.
'l i

L =38 i LT ] ]
il (g B30 =750 We')

E-BELR

Fig. 4. (a) The fit for effective mass distribution by VMW-method shown by a solid line. The
dushed line is D-wave connection coming from f2( Dy, ) and byr decay(Dag). Dotted line shows
Dpg contribution. (b) The fit for cos#, distribution by VMW-method shown by a solid line,
The dashed lines are D-wane contribution |Dy,|* + |Dpg|®, while dotted lines are interference
of and S-wave state, |SDy,|. Data are taken from ref, V!

are obtained for relative phases between the low mass and fs, respectively. The
qualitative features of data are reproduced well by VMW, by including interferences
between the S-wave and S tail of D-wave from f2(1270), whose contributions are

shown by dotted lines in the figures.
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DT - 7~ ntxT Results

Fit Quality with [7] amplitude
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Summary of Dt — w~ntwt Analysis

e Model without on: high NR, bad fit quality
e O appears with low mass, large width

¢ o7 is the dominant channel; small NR

¢ p°(1450)7™ becomes negligible

— VERY GOOD DESCRIPTION AT LOW wm MASS
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3.

s-quark explicitly included Mesons: K*, K, etc.
Very few extra states are reported.
High statistics data: done 20 years ago.
LASS at SLAC, 11GeV/c K beam
Sensitivity: 4.1 ev/nb
It was difficult to claim extra states in those days.

Of course, we have data from many decays modes.



4. Hadron Spectroscopy Experiment with High Momentum
charged K Beam at JHF.
1) Systematic study of s-quark included mesons
K*, K1 etc. excess states will be good candidates.
Topics: Kk, 1-+ ssbarg hybrid
ii) high intensity machine and then beam is available.
Development of technology can be used:
Detectors working under high rate circumstances
Wire chambers, gamma detectors etc.
Electronics
DAQ
=> construct modern spectrometer
Higher statistics ( > two order) and quality data
will be hopeful.
iii) good quality K beam line with RF-separator
(<10 GeV/e) and spectrometer are required.
cf. OKA plan at IHEP(Protvino,Russia)
Hadron spectrosocoy (and K-decay experiment).
(10-15 GeV/c(18 Max.) K beam line with RF-separators
Schedule : beam line completed at the end of 2003
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