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ON THE RADIAL EXCITATIONS OF THE LIGHT MESONS

Yu.l.Ivanshin

The difficulties of theoretical considerations of radial excitations of the light
mesons are discussed. It is suggested to perform the partial-wave analysis of the
experimental data on the diffractive K production in the effective mass region
of 900—1200 MeV to obtain the information on the first K-meson radial
excitation.

The investigation has been performed at the Laboratory of Particle Physics,
JINR.

PanuanbHbie BO30YXIEHUS JTETKUX MEC3OHOB

10.1.UBanbinH

Obcyxpaercs rnpobaema paauasnbHbiX BO3IGYXKAEHMI JIErKMX ME3CHOB.
Ipeanaraercs NpoBeCTH NApLUMAIbHO-BOJHOBOM AHAJN3 IKCIIEPUMEHTAILHBIX
AAHHbIX N0 AMpPakMOHHOMY Kt poXaeHMIO B 061aCTH 3¢PEKTMBHBIX MACC
900— 1200 M5B ¢ ueJ1bi0 NosIy4eHUs CBEAEHUE O IEPBOM YDOBHE PAAMAILHONO
BO30yxAeHUs K-Me30Ha.

Pa6ora srimonHeHa B Jlabopatopum CBEpXBLICOKMX SHepruit OUSIH.

At present there is a great amount of experimental data on diffractive
production of Knx system everywhere in the world. The author emphasizes
the necessity to perform the partial-wave analysis (PWA) of the data
wherever they exist to get an information which should witness the exist-
ence of radially excited K-meson in the Knx effective mass region 900—
1200 MeV. The suggestion has the following grounds.

In the last years the radial excitations of light mesons ¢t and K) have
been discovered in the experiments on diffractive production of 3z and
Knr systems at different energies. For instance, in the 5-th joint CERN—
JINR experiment (Bologna—Dubna—Milan collaboration) at the IHEP
" accelerator the reactions

T+A->3t+ A
and

K+A->Knr+ A
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were investigated in 1977—1984. The PWA has been performed in the mass
region above 900 MeV for 37 and above 1100 MeV for Knx systems. The
reason to begin analysis from 900 and 1100 MeV is historical: the PWA
initially was performed to look inside A, and A, «<bumps» in 3 system (4,
starts from 900 MeV), and Q, and Q, «bumps» in Knx system (Q, starts

from 1100 MeV). Two resonances x(1240) and x(1770) in the 3z system
with the quantum numbers of the pion [1 ]and one resonance K(1460) in the
Knn system with the quantum numbers of K-meson [2], have been
observed. Resonances 7 (1240) and K(1460) have been interpreted as 21SO

states — the first radial excitations of z- and K-mesons, accordingly. The
other groups (see [3]or [4], for example) have presented the PWA in the
same region.

In 1985 a relativistic quark model of hadron states was developed and
compared with the experimental data [5]. But the above mentioned

assignment of the 7 (1240) as 2150 state to tune parameters of the model,

created a problem to identify the 235 ; state — the first radial excitation of

p-meson: the p level predicted by the model at 1450 MeV, was not
compatible with the data. Moreover, to obtain a sensible fit the authors were
made attribute masses 150 MeV to pion and 470 MeV to kaon instead of real
masses.

Another approach (7(1240) is considered as 3'S0 state — that is as the

second radial excitation of pion) was suggested in paper [6 ]. In this case the
model requires that there should be one more pion radial excitation level
with a mass in the region 700—800 MeV.

The recently performed partial-wave analysis of the data on diffractive
3r-production in the effective mass region 600—900 MeV has shown [7 ]

that indeed there is an indication of existence of a new radially excited state
in the 37 system with a mass 749+ 30 MeV and width 32+17 MeV.

For Knr states the model [S] predicts the state K(1450) as the first
radial excitation of kaon if the 3n state 7(1240) is considered as the first

radial excitation of pion. But the same model with the 7(749) as ZISO state,
will identify the K(1460) of ref. [2] as 31S0 state and will require new

additional resonance 2180 which should be the first radial excitation in the

Krm system.

One can hope that the PWA of the existing data in the region 900—1200
MeV will give an indication on existence of this resonance. If it is so it should
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be desirable to come back to experiment and collect more Knm data,
concentrating attention (with the help of a more strict trigger system, for
instance) in the region below 1200 MeV.

The author 'greatly appreciates the encouragement of Prof. I.A.Savin
and Prof. A.A.Tyapkin and sincerely thanks Dr. V.A.Petrov and Dr.
I.M.Vasilevsky for useful discussions.
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