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Covariant Classification Scheme of Hadrons

S. Ishida* and M. Ishida

*Atomic Energy Research Institute, College of Sczence,—and Technology, Nihon Uru;versnty, Tokyo
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of chm'ail mesons and baryons out of ﬁhe comvenrm
For example, for light g7 systems, the scalar &- an
Qq and qQ systems the scalar and axial-vector | mespn

'; o dacied as the relativistic P-wave states in ¢ sysﬁéms F@r hght quark baryons the extra 56 with
iye parity and the extra 70 with negative parity of ﬂme static SU(6) are predicted to exxst as the
,ground state chiral particles. .

The o-Meson Productmn in EXClted YD ec iy
Processes

T. Komada, M. Ishida’ and S. Ishida¥

Dept. of Engineering Sci., Junior Coll. Funabashi, Nihon Univ., Funabashi 274-8501, JAPAN
TDept. of Phys., Tokyo Inst. of Technology, Tokyo 152-8551, JAPAN
tAtomic Energy Research Inst., Coll. of Sci. and Tech., Nihon Univ., Tokyo 101-0062, JAPAN

Abstract. We analyze the ax production amplitudes in the excited Y decay processes, Y(2S) —
Y(1S)x*x", Y(3S) — Y(1S)n*n~ and Y(35) — Y(2S)x*n~, and the nx and KK production am-
plitudes in the charmonium decay processes, Wi(2S5) — J/yr*n~ and J/y — gntr=, $KTK,
including the possible effect of light ¢ production. The amplitudes are parametrized by the sum of
Breit-Wigner amplitudes for the ¢ and tlic offier relevant particles and of flie direct 2n-production
amplitude, following the VMW method. All the nx (and KK) mass spectra are reproduced well
with the obtained values of c-parameters, mo = 526+33MeV and I's = 301+ }45MeV, which is al-
most consistent with the values in our previous phase shift analyses.

Confirmation of 6(450-600)-Meson in 1" — Ynn
& Other nn-Production Processes

M. Ishida, S. Ishida®, T. Kbmada* and S. I. Matsumoto’

Dep@nﬁm/enr of Physics, Tokyo Institute of Technology, Tokyo 152-8551, JAPAN
Y Atomiic Energy Research Inst., Coll. of Sci. and Tech., Nikon Univ., Tokyo 101-0062, JAPAN

*Dept. of Enjgineering Sci., Junior Coll. Funabashi Campus, Nihon Univ. Funabashi 274-8501, JAPAN

Albstract. Applying the effective ampllﬁude which is evidently consistent with general constraints
frem chiral symmetry, the ©r spectra in the rellevant processes are analyzed, leading to a strong
evxdence for existence of the hght & meson. It iis also poiited out that the nr scattenng process,
which ’had ibeen ione ‘of the main sources for PDG #table for these many years, is, in principle,
exceptxonally ‘difficult to investigate the property o‘f o-meson. ,




Property of Chiral Scalar and Axial-Vector
. Mesons in Heavy-Light Quark Systems

M. Ishida* and S. Ishida*

*Department of Physics, Tokyo Institute of Technology, Tokyo 152-8551, JAPAN
tAtomic Energy Research Inst., Coll. of Sci. and Tech., Nihon Univ., Tokyo 101-0062, JAPAN

Abstract.. Recently we have proposed a new 1evel-c1ass1ﬁcatlon scheme of hadrons with a mani-
festly covariant framework. In this scheme the requirement of chiral symmetry on the light quark
leads to a prediction of existence of new type of scalars Xg, Xp and axial-vectors X+, Xp+ as the chi-
ral partners of ground state pseudoscalar B, D and vector B*, D* mesons, respectively. They belong
to “relativistic S-wave states,” and are discriminated from the conventional P-wave mesons with
Jje = 1/2 appearing in the heavy quark effective theory. In this talk we examine the properties of
these chiral mesons: The mass-sphttmgs between the respective chiral partners are ; prcdhoﬁed to lbe
equal, and the decay widths of one pion emission of Xp,Xp, Xz and Xp+ are to take the same value
due to both chiral and heavy quark symmetries. Some experimental indications for existence of Xz
and Xp- are also given, which are consistent with the above prediction.

Possible Evidence for a Chiral Axial-Vector
State in the D Meson System

Kenji Yamada*, Muneyuki Ishida', Shin Ishida', DaikiIto",
Toshihiko Komada* and Hiroshi Tonooka '

*Department of Engineering Science, Junior College Funabashi Campus, Nihon Umverszty,
Funabashi 274-8501, Japan
Ypepartment of Physics, Tokyo Institute of Technology, Tokyo 152-8551, Japan
* Atomic Energy Research Institute, College of Science and Technology, Nihon University,
Tokyo 101-8308, Japan

Abstract. We reanalyze the D™'%” mass spectrum from CLEO II by the VMW method in order
to examine the existence of a chiral axial-vector state, which is predicted in a covariant level-
classification scheme recently proposed, other than normal orbitally-excited P-wave states in the
D meson system. A result of the present analysis seems to suggest that there exists an extra
axial-vector meson, in addition to the two normal ones, in a similar mass region.



