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Abstract A 

- we present, an analysis of the K°K® system produced in the 
s s 

reaction % ~~ -> K°K°n at 63 GeV based on ~700 events in 
5 5 

the kir.ernatical region of (t| /* C.5 Gev"1. We concentrate on 

masses-between 1200 and 1600 MeV where a double maximum struc¬ 

ture is observed. Performing an amplitude analysis in this mass 

interval we find that £, D and D+ waves contribute to the mass 

spectrum at. approximately equal strength. The peaks are attri¬ 

buted to spin 2 waves. However, we failed to explain them by 

interfering f{127o), A2(131C) anó f(1520) resonances alone. 

While the first peak can be associated with f(127O) - A2(131O) 

production, an additional tensor meson is needed with mass of 

*»• 1410 MeV and s narrow width for a description of the second 

one. The analysis as well as the energy dependence deduced 

from some published K°K° mass spectra suggests this object to 
5 S 

be dominantly produced by a natural parity exchange. Because 

the 2 "*"qq nonet is already complete the nature of the new ten¬ 

sor meson is an open question. . , -
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1. Introduction 

With glueball search gaining momentum and first candidates 
claimed in J/"f* radiative decays /I,2/ a need for a complete 
understanding of the hadron spectrum in the low energy region 
populated by light quark resonances becomes more evident. This 
is the main reason for which we have decided to publish some 
data which cannot be explained by any simple quark model. 
Namely we present the data for the reaction Tc ~p -* K°.K°,n at 
63"GeV, showing a peculiar behaviour in the f(127O) - A2(13lo) 
- £'(1520) region of the i:°K° effective mass. The data suggest 
on additional state around 1410 MeV. Although statistics in 
this experiment seems to be insufficient to unambiguously claim 
a new state, we corroborate our observations with many other 
experiments in which the effect was apparently in the data but 
has never been paid much attention except for reference /3/ 
where a new 2 + + state at 144c MeV has been postulated. 

The discovery of the 2 + + © (1690) meson in radiative J/4" 
decays: J/4"*YA»'*I and J/"+—» ^ Kf! makes it a natural can¬ 
didate for the gluonium related state, however, its interpreta¬ 
tion is stili en open question /4/. Clearly, other candidates 
for a ground state spin I gluoniuir. have to be also considered, 
v.e ćc net kr.ev. if the effect ve observe has er.vthir.c ir. center. 
with gluonium but vs stress again that good understanding of 
the spectrosccpic data ir. the region of glueball-quarkonium 
nixing is absolutely necessary before one can claim "beyond 
any reasonable doubt" the finding of a new type of hadron 
matter - glucniu.ii state. 

The paper is organised as followsJ In Section 2 we de¬ 
scribe the experiment. The data* for the reaction It ~p -^ K f K s n 

at 63 GeV and the analysis are presented in Section 3. Section 4 
contains a discussion cf :<£ data from other experiments at dif-
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ferent energies. The paper is closed with conclusions. 

2. The experiment and data reduction 

The reaction 

(1) 

has been measured with the ACCMOR spectrometer at the CEBN SPS 

as part of an extensive experimental program devoted to high 

statistics studies of peripheral collisions. The data were re¬ 

corded simultaneously with the reactions: 

(2) 

(4) 

The apparatus was a double magnet large aperture spectrometer 

based on wire spark chambers and proportional chambers. The 

layout of the spectrometer is shown in Fig. 1. A detailed de¬ 

scription of the spectrometer was published elsewhere /5/. 

Here we describe only those aspects of the experimental proce¬ 

dure which were essential for the measurement of reaction (1). 

The experiment was performed using a 63 GeV unseparated 

negative beam incident on a, 50 cm liquid hydrogen target. The 

beam was defined by a set of scintillation counters and its 

"7C "', K~ arid p content tagged with two differential and one 
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threshold counters. The target was surrounded by a system of 

lead-scintillator sandwich counters (F) which serves zc select 

events with a recoil neutron. Information from these ccur.ters 

was not included into the trigger for reaction (I) but •..••s used 

in the off-line analysis. A O.2 cm thick scintillation ccjnter 

£n placed at the end of the target, selected events with neu¬ 

trals produced in forward direction. A decay volume for Y? was 

defined by requiring at least 2 signals in the scintillation 

hodoscope P2/3. The momenta of the pions from the K° decays 

were measured in the spectrometer formed by two magnets of 

bending power of O.S Tm and 2 Tm respectively and five sets of 

wire spark chambers with magnetostrictive read-out. The produc¬ 

tion of additional mesons in a forward direction and at large 

angles was detected by lead-scintillator sandwich counters G 

and F. 

The trigger for reaction (1) was designed to select inter¬ 

actions producing initially neutral final states where at least 

one particle decayed subsequently into charged particles. These 

requirements were fulfilled by demanding an incoming particle 

interacting in the target and no signal from the D. counter 

coinciding with at least two signals in the P2/3 counter array 

and the absence of any signal in the lead-scintillator sand¬ 

wich counters G. 

We recorded a total of 269 000 "neutral" triggers. The 

sensitivity of the experiment was 25 events/nb. 

The data were processed off-line with our track recon-* 

struction and V -search programs. Events with a double-vee 

topology were tested for kinematical consistency of each V 

with a K°/ A or /\ decay. Neutral vees were accepted as • 

K° decays if the effective mass for the TC+lt~ hypothesis was 

between 0.481 and C.518 GeV while the effective mass for the 
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P ft." (p ?C+) hypothesis was outside of the t\ (A) mass re¬ 

gion: 1.I1C <̂  m <\ 1.122 GeV. Events with a recoiling neutron 

were selected first by demanding no signal in the outer layer 

of F-counters ar.i further by requiring that the square of the 

" / 2 y 2 
missing mass U-?-:') was in the interval -1.1 S KK ^ 2.1 GeV . 

The Kc -> 7U T7t~ mass spectrum and the KK distribution 

for events with two accepted i'° decays sre shown in Figs 2 

and 3. From, these distributions we esti.-ate that after apply¬ 

ing the cuts the sample contains a negligible contamination 

of /\ 's (4%) and events with an additional TC ° (3%). Our 

invariant mass resolution is below 2C ;-:eV for K K° masses be-

2 2 

low 1600 MeV. The KM resolution is '^ C.4 GeV . 

The sample hss been corrected for acceptance losses by 

the following Monte Carlo method. For each detected event we 

generated randomly decay distances of both K° and their de¬ 

cay azimuthal angles. Further the event was rotated by a ran¬ 

dom eng)e around its beam particle direction. The beam energy 

] spread and Drimary vertex distribution were also taken into 

account in the calculations. We could use this method of ac¬ 

ceptance calculation because our spectrometer had no acceptance 

holes for events with both K°' s decaying inside the decay vol¬ 

ume. The calculated acceptance is decreasing for increasing 

invariant K°K° mass. For masses 1200 ̂  ir^ / 1600 KeV it is . 

typically around 4C5i. The events were further corrected for 

losses due to 6 -ray production (8%) and neutrons detected 

by the F-counters (7%). 

The final data sample consists of A*700 events for reac¬ 

tion (1). • • • 
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3. Results 

In Fig. 4 we show the observed and corrected K°K° mass 

spectrum fcr -t ^0.5 GeV in 30 KeV bins. The structure in 

the effective K°K° mass spectrum can be divided into three 

distinct regions: the threshold region (m,^ ^ 1200 KeV), a 

pronounced structure between 12CC and 16C0 XeV with two prom¬ 

inent peaks at 1300 and 1400 MeV ana a much less populated 

high mass region. 

This paper deals with the region between 12CC and 1600 

MeV. The broad structure in this region has been observed in 

all previous K°K° and K K~ experiments at lower energies (see 

Section 4), however the double-maximum pattern present in our 

data is a new feature. 

In Pig. 5 we show the unnormalized spherical harmonic 

moments of the decay angular distributions calculated in the 

Gottfried-Jackson frame in 60 KeV mass bins. Since for masses 

below 1600 y.eV the acceptance is nonvanishing over the full 

angular range we computed the moments simply by evaluating 

N (^y= £ v..YJTi(&i, *f ̂  where wi is the weight of the i-th 

event. This weight includes^the inverse of the acceptance and 

topology-dependent corrections. 

v;e present the moments up to L * 4 and K ̂  2 since those 

with higher L end .»•: S 2 were all found to be consistent with 

cero in the considered rr.ass region. The moments can be expres¬ 

sed as iinear combinations of bilinear products cf the helicity 

amplitudes v.-ith 6 definite exchanged parity - L. 

N 
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(6d) 

where for amplitudes L we use a spectroscopic nomenclature 
(£, D) and adopt a shorthand notation for the unnatural par-
•itv exchanae (UF2) amclitudes L = L , L - L . and L = L , 
fcr the natural parity exchange (NPE) amplitudes. Terms L 
and L.L, stano for JL] and Re (LiL,) respectively. Each 
amplitude consists of two independent amplitudes: a nucleon 
helicity flip (L+ ) ano a nonflip (L,_.++) -amplitudę. 
Since we do not measure the polarization of the nucleon, sum¬ 
mation over target helicity is implied such that L = I L I 

+ | L ± m ; + + ( 2 £nd ^m^'m' = Re{L±m;++
LJ-m';++

 + L±m;+-Lirf ; + ->' 
Because of the modest statistics of our sample the mo¬ 

ments have large errors even at 50 MeV binning. Therefore a 
reliable analysis of.moments which would reveal a detailed 
mass dependence of amplitudes was not possible. Nevertheless 
we attempted to solve the set of equations (6) mainly with the 
aim to estimate the contributions of the individual amplitudes 
to the total cross-section. Combining equations (6d) and (6g) 
the set (6)' is reduced to a system of. six equations for six 

2 2 2V2-—"' unknown quantities (S , D Q, D+,Vcosv0s_), cos«fSD ) which can 
be solved analytically in each mass bin. The system has two 
physical solutions: -a "phase coherent" solution for which 



cos *£ ftJ -1.0 ana an "incoherent" one (cosvj'„ W C . O ) , If 
the commonly accepted "phase coherent" solution is chosen one 
obtains the following cross-sections of inciviou?.! waves in¬ 
tegrated over the jiass interval 12CC - 156C l-'.eVt 6~ = 57 t 17 
nb, 6 % = 77 t 12 nb, 6"" ~ = 45 t 10 nb, CT r, = 4 ± 6 nb. 
The cruoted numbers include a correction for unseen K^ decays 
as well as for the K?K? mode. The errors are statistical only 
while the systematic error of the cross-section is below 10%, 

Although the errors are large it is clear that for our 
data the D arnwlitude is nearlv as imoortant as S and D 

+ - - c 
amplitudes while the Ł^iount of D_ is negligible* 

- We refrain from interpretation of the mass dependence of 
the extracted amplitudes because of huge statistical errors„ 

- Instead, we attempt a mass dependent fit to mass spectrum end 
moments using e simple ansatz for o = C and J = 2 waves. Its 
formulation is based on the results of the enerqy independent 
analysis. 

To simplify the problem we do not consider ail of the 
amplitude:? involved, Firstly, we neglect the D_ wave which 
was found to be consistent with zero. Secondly, we do not at-
temtt to determine the content of the S-wave which is still 
controversial {/&/ and /!/ under entry €.(1300)). Instead, we 
sssur.e that the intensity of this wave is best given by an 
interpolation of all existing high statistics results. In Pig.6 
we show s. cc.T.pileticn from Ref. /8/ of the S-wave intensities 
fro.T. K~::° analyses of Refs /8/, /9/ and /10/. The only rea¬ 
sonable conclusion which can be drawn from this plot is that 
the ĵ [*" forms a broad maximum centered at around 13C0 MeV 
and this cannot influence the narrow effects in the mass spec¬ 
tra". ??r purpose cf our ansatz we approximate this wave with 
a sirrle formula which reproduces the |s|2 shape as found in 
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K°K° analyses (see the curve in Fig. 6) . Thus only DQ and D+ 

amplitudes are determined. 
The amplitudes were parametrized by Breit-Wigner ex¬ 

pressions: 

p 
2. _ > r»*- (7) 
R. *" R. TOT 

where: C n is a normalization constant 

m - mass of the resonance 

^ K ! ' ̂  TOT " i t S P a r t i a l a n d t o t a l w i d t h s 

m ^ - invariant K°K° mass. 
Because of the proximity of resonance masses and thus impor¬ 
tance of interferences between the resonances, we have tried 
various parametrizations for widths: starting from the simplest 
case where P^ and P _0_, are proportional to full formulas 
where the numerator.of the Breit-Wigner amplitude contains 
partial widths for initial and final state interaction 

i n P o u t ) and P T 0 T is approximated by main decay 
.channel. In some fits the formulas for widths had phase space 

n 5 2 2 \/1 
behaviour only ( I e^ q , with q = (rrLW4 - RL.) ' , in others 
they contained alsę J = 2 3latt-Weisskopf function. 

In the first step we attempted to describe the mass 
spectrum in terms of known states f(1270), A,(131o) and 
f • (1520) . We assume that f(1270) «ind f • (1520) are described 
by UPE amplitudes (>C-exchange) and A_{131O) is produced 
dominantly by NFE i.e. 

I 

(8) 
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The oositions and widths of f(12*'O) and A„(131C) resonances 
have been fixed at their PDG values /!/. For the mass and 
width of f'(152C) meson we used the values aetern.ined from 
measurements of reactions K~p -> K+K'"A(!E) a « d K~p -^ 
K°K° A, because only these reactions allow straightforward s s 
observations of f• (1520) (see discussion in Ref. /14/). We 
have chosen the following f•(1520) parameters: mf. = 1523 MeV, 

. P f, =73 MeV. The phase d? ff( between f and f ampli¬ 
tudes has been fixed at 18C . This corresponds to the assump¬ 
tion that f'(152O) is produced by the same mechanism as 
f(127O). In some of our fits the phase was allowed to vary 
but it always stayed around 180°. The result, of the fit is 
shown in Fig. 5. The fit yd elded an unaccepteble *)6 of 
37/12 d.f. The main contribution to the X (/W2 3) comes from 
the structure in the mass spectrum around 1410 MeV. The devia¬ 
tion from the fitted curve corresponds to an effect of 9 st. 
aev, in some fits N v f ° ) , N ̂ Y . ̂  and N ̂ Y , y moments were 
included as well. They have large errors, therefore they were 
correctly reproduced by every fit (see a broken line for mo¬ 
ments in Fig. 5) . However, an overall OC •• was still bad 
(^"53/36 ć.f.) again acquiring its main contribution from the 
mass spectrum at 1410 MeV. 

Failing to describe the mass spectrum with known mesons 
we introduced a new 2 + state which we will call further 
G(1410). We did not fix a production mechanism of G allowing 
both UPE and N?E components. Thus the fitted amplitudes were 
the following: 

T 
k. BW, 

(9) 
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where k stands for 'JPS/NPE ratio for G(1410) . 

The results of the fit for different peranetrizations 

of the widths are shown in Table I. Parameters v/hich were 

fixed are quoted without errors. One representative result of 

the fits (fit A) is displayed in Pig, 5 as a continuous line. 

AS it can be seen from Table I and Fig. 5 the fits describe 

very well the mass spectrum and the main features of the mo¬ 

ments. Different parametrizations of the widths are of minor 

importance for the results of the fit. From fit B we conclude 

that G(1410) is aortiinantly produced by NP£ with less than 10% 

of tf?E component. In Pig. T~ we show the interference term be¬ 

tween A,, (1310) and G(I4iO). It has a specific shape which 

enhances the double peak structure. 

The amount and helicity composition of the f(127O), 

A2(131O) and f(1520) production resulting from the fit'can' 

be compared with the expectations' from studies of the other 

reactions. 

The f(1270) production at 63 GeV can be estimated from 

our TC+ TC~ <2ata of reaction (2) taken with the same spectro¬ 

meter simultaneously with reaction (1). This channel offers 

a nearly pure f(1270) signal, because the f•(1520) is strongly 

suppressed (OZI rule) and A,(1310) is forbidden in the decay-

channel (G-parity). The analysis of the y£ TC data yielded a . 

Z -wave cross-section integrated over the mass interval 1200 -

1600 MeV equal to ^ ^ ( D ^ = 1.78 t 0.04 ph. Applying the 

branching ratio BR(f -* KK/f -* x75C) ft* 3.5% /!/ we get for 

the neutral K°K° mode: £"(f -> K°K°) = 40.9 ± 2.9 nb as com¬ 

pares to C (f ->• K°K°) = 56.5 t 11.3 nb predicts by the fit. 

The intensities of the D_. and D waves for TU JO data are 

small and do not exceed 5% and 15% of the |D j 2 respectively. 
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The amount of the A„(1310) production at our energy can 
be estimated from measurements of the reactions >C- n -—5>-
IL^TC TĆ'~ anc TT~r — > TC"TL+7COn 3t. 12 and 15 GsV /il/. 
The measurement at 15 GeV yielded <5~ (TC~F —? A.,n ->-TC~ 7C+Hl°n/ 
= 7.S - l.C ub for -t <^C.5 GeV", 1200<^ m,_-<^ 150C MeV and 
an UPE/KPE ratio of 'v c,7. Scaling ths UFF. component with 
—2 —̂  

r: and uie• N"P£ comocnenr with P-7C to 63 GffV momentum and 
using 3R(A- —p KK) ?4£ 5% /ll/ we expect in our data <*— 5 rib of 
A., (1310) production bv UPE and ̂  26 nb of A,.(1310) production 
by NFS. The last number again agrees very well with the 
CT" (A, —J> }'.°;".°) = 3C6 - 6,2 nb resulting from the fit. 

The exact cnount; of the i"'(152O> Cinnot be estimated. 
Prom tho compilation of YS\ analyses (Table V or Ref. /S/) ono 
can deduce 0" (f'} / &\t) .--- O.25^°*°| (all the analyses as¬ 
sumed CPE .iiechandsrr. for the f' (1520) production) . This number, 
however, depends significantly on ths i:'{132C) i.iosition and 
width which differ for various analyses. Our fit predicts 
0* {£' -> K°K°) = 18 i 7 nb which is equivalent to CF(f!)/£T(f) 

~ C , 3 , The N?E component of the f' (1520) production is un¬ 
known. However, it is presumably small because the NPS pro¬ 
duction of known mesons decreases substantially with increas¬ 
ing meson mass. 

To summarize: the presented above estimates agree with 
the results of the fit and represent a consistency check for 
our analysis. 
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•-. Cc.r.rjjri ;:..' vitn otner >\->. r-jsults 

In T:--. 3 .••'.- pres^ri" 0 camr-il stion •:.£ "-ubii r.hsd -'~--'Jl •"•a? 
sf.ctra at '.'-.ifsrsnt beam moments, 'T. ly exvcrin^^ts w;'.-.h rea-

r̂ ncr.'.is ''C?" irr iC-~ .i£V':: ^""cn ~T!"Z~\v.*£;•'.* no tvn^ '."rrci J."IT.„ 'ZT,.- 'j.ri'3 

Z.Ć.-.Z of iieusch e- .=•."., /J. •;/ .̂ r 6,2 G-.j7 art1 r:c. corrected for 

.-11 fno :-r.s*-. ::;..•.:•':*.!•:. ;.:".'/•: « y. ronr-unc"-:. "hcui::er or = sec 

en-.: or?."-: or. t.r.e hi";h "'-'-S~ side of t!".<? orrrri^crt "osk, which be 

rctr-j'T itiori' and more Evjdcit -as tne '.-risr~' ii^reists. The- en-

,_ rccjct:.or: rr.echan~.ST is r '.:;•_ o::' i hie 'J ci' sr 1 ; tt ir.c the burnt at 
the high-'L*: energies. J':':1;' 'TH, product:„r.-r: re:r;n;s^ would also 
f^i'ic-in w'ny the major"; ty ci' the analyses of the lower energy 
data did not. reqr.iire a nev; censor ^ F D I to describe this mass 
region. 

Only in one of., early ctii'Jies at 5, 7 sne II: GeV / 3 / the 
enhancement, around 1400 t'eV has been interpreter! as a fourth 
state (besides f(1270), A N I S I C ) and f'(1520)). These data 
have never been fully analysed in terms of moments, but a 
simple Breit-'.'.'igner fit to the mass spectrum yielded the mass 
of the state at ''W44C KeV and width 40 £ 2C HeV. 

Amongst all of the data presented in Tig. 8 only fcr 
those at 6 and 7 GeV / S / , 8.9 GeV /lc/ and 23'GeV / 8 / ampli­
tudes analyses have been performed. 

PolychronaV.os et al. / 9 / have performed an energy 'inde­
pendent amplitude analysis of their 6 and 7 GeV data for 
-t ^ C . 2 GeV Ł. they have assumed that the amplitudes are 
nucieon-spin coherent and that 2_ and Z, are phase coherent. 
Having extracted intensities of individual waves they were 
able to describe the Z.Q amplitude by £(1270) + f•(152c) con-

http://rr.echan~.ST
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tributions only with the £'(1520) position fixed to 1515 MeV. 
/.e note however that, as can be seen in Fig. 17 of Ref. /9/, 
the r. srr.rlituce is quite substantial for r.ssses 135c - 1450 
MeV being et least at a level of 25% of the D -wave intensity 
i- the same mass interval. 

The dste of Kef. /10/ have been analysed in terms of 
reggeised parametrisati.cn based on CPE model with absorption. 
The extracted Z weve was found to be satJ sfactorily described 
by the f(127c) meson alone. However, as was pointed out by 
anthers themselves /10/ the model has apparent difficulties 
ir: describing K /'£ .̂ > and N \Y^ ̂  moments. In our opinion the 
same concerns the i:^Y?\ moment for masses above 14C0 MeV. 

The recent data of Etkin et al. /S/ at 23 GeV which re¬ 
presents the highest statistics for reaction (1) have been 
analysed also in the framework of OPE for -t <̂  0.1 GeV . The 
authors conclude that the resulting D^ and D_ amplitudes are 
small and negligible. Subsequently, performing mass dependent 
fits tc moments they succeeded in describing the D amplitude 
by f(127C), A„(1310) and f'(1520) contributions with f param¬ 
eters fixed to ir.̂ł = 1525 MeV and \ ^ = SO KeV. However, 
even vith the iaroe f width they were unable to describe a 
significant peak which (Fig. 4 of Ref. /8/) appears at **-1450 
::eV in their IT ̂ Y° ̂  moment. 

The effect, although less spectacular, seems to be present 
also ir. the reaction 7C ~P -> K+K~n. As it was pointed out in 
?.ef. /15/, a description of N ̂ Y?)> moment of CERK-Kunich 
date £t 17.2 GeV and 18.4 GeV, as well as the Argonne data at 
6 GeV ,. 16/, needed an f' position below 15C0 MeV and a large 
vidth. If the f' parameters were fixed to the PDG table values' 
Jfrcr 19BC edition: mrl = 1515 MeV, P ,« = 6 5 KeV) a fourth 
; -v.-£v* object'had to be introóuceć v:lth the fcllovixc param* 
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eters: m = 1422 i 9 MeV and P = 80 - 42 KeV. The same data 

have been recently reanalysed in Ref. /14/ incorporating in-

fonnati-rn of polarization and using m^\ = 2523 f-ieV, P »̂ = 

73 MeV. The fits yielded ro ~ 1436* j[|, P = Sl^|c and A,-

exchenoe es a possible production mechanism. 

Our K+K~ data at 63 GeV /17/ essential iv have ths same 

features as those at 18.4 GeV but indicate a presence of 

larger K?E component. Again the mass spectrum cannot be de¬ 

scribee by a broad S-wave and a superposition of the f (12*70), 

A„(13lO) and f'(152c) states alone. The ansatz of the equa-

tion (9) yielded similar results ss thót for K̂ ;'° channel, 

except for the larger G(14lO) width (~ = 1422 - 11, P = 

177 ~L 47) /17/. The larger width is a consequence of. the.fact 

that in the K K" mass spectrair. the effect does not appear as 

e pronounced narrow peaK like in I-'g-!'g data. .Tf G(141C) is an 

isospin singlet state the reason for that might be the specif¬ 

ic interference pattern between AjdSlO) and G(14lO) ( 1 = 1 

and I - C amplitude respectively) as found in our K°K° fit. 
s s 

For K l'~ data the interference term is expected to change sign 

and thus the splitting between f(127o) - A2(13l0) and G(1410) 

peaks disappears (see Fig. 7 for the predicted interference 

term). Thus the fit to both channels together, independently 

of providing stronger constraints, allows additionally deter¬ 

mination of the iscspin of the new state. However, the analysis 

of K K" data is much more complex because of contributions 

from F- and F-v/aves. Such simultaneous analysis of both data 

sets assuming that the P-wave is negligible has been performed 

in Ref. /17/. The analysis yielded a I = 0 G(141O) meson with 

parameters 111=1412^3 MeV and P = 14 1 6 MeV. 



5. Suinmary and conclusions 

We have tried to interpret the K°K° mass spectrum for 
s s 

reaction (1) at 63 GeV in the mass region of the f(127O), 

A,, (1310) and f (3,520) . Contrary to the analyses at lower en-

ergies /8-1C/ we are not able to describe the data by these 

three mesons and a broad S-wave alone. The reason is the 

pronounced peak which appears in our mass spectrum at <*~> 1410 

MeV where in the low energy data only a small enhancement or 

a shoulder was present. The position of the peak is far below 

the f'(1520) mass, thus its interpretation as a result of 

interference of a rather narrow f'(1520) with the f(1270) or 

A,(1310) mesons is rather improbable. Interpreting the peak 

as a new tensor meson we have obtained a good description of 

the mass spectrum and moments. The parameters of this new ob¬ 

ject are a mass of 1410 MeV and a width of 10-35 MeV. The 

analysis and the fact that the peak becomes stronger with in¬ 

creasing energy suggest the NPE production mechanism for this 

state. Such a production mechanism would explain why G(14lo) 

has not been required in high statistics K°K° data at lower 

energies. 

An additional spin 2 state has been claimed also for 

K+K~ data /15,14,17/. Its parameters agree within errors with 

ours. Isospin of G(141O) depends on production mechanism. The 

analyses /15,12,17/ came to different conclusions on the pro¬ 

duction mechanism (It-, A,-exchange and NPE) of G{1410) . The 

analysis of Ref. /17/, pointing to the NPE production mech¬ 

anism, was .able to determine the isospin of the state as 1=0. 

The 1=0 assignment for this state is supported also by the 

fact that no structure around 1400 MeV has been seen in 

TC~?-> K~JĈ p data /18/. 
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• In order -o confirm the existence cf G(14IC) ar-.d tc es¬ 

tablish its quantum. nurJaers new investigations are clearly 

needed. The best choice would be a high statistics e>—eri.T.ents 

studying simultaneously reactions 

which allows full separation cf iscspin amplitudes. 
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TABLE I 
Results of the tensor mesons interference fits 

Resonance 

f(1270) 

A2(131O) 

f1(1520) 

GU410). 

Parameters 

C£ [(nb/30 MeV)*'2I 
r *• *• 

m f [Mev] 
T f [MeVJ 

CA [ (nb /30 MeV) 1/>2] 

V [Mev] 

C f , [(nb/30 MeV)1/2] 

COS Wf,c 

CQ [(nb/30 MeV) 1 / / 2 ] 
mG ^ M e V l 

^ G A , 
cos WQf 

^ / n . d . f . 

Fit A* 

, Q,+1.58 
2-9 6-1.68 

1273 

179 

, 31+O.3C 
"•J*-0.34 

1318 

110 

i Q.+O.39 
• *s"-0.41 

1523 

73 

-1.0 

5.92t2.57 

1407^ 

l.ooto.oi 

0.0 

31.4/32 

Fit B** 

, 7!;+C.24 
^•'--0.34 

1273 

179 

- .c+0.28 
2 ' 4 5-0.32 

1318 

110 

1523 

73 

-1.0 

4 7+5.21 
** -2.51 

15+2O 

l.Coto.02 

0.58^0.20 

0.06^0.06 

32.4/30 

* PR 
In this fit ] T 0 T was approximated by the width for a main 

decay channel of the resonance {TX'Sr for f(1270), fjr for A,(131o), 
Kić for f'(152c) and G(141o)). For the partial width we used for¬ 
mulas for Kg channel. In both cases: P ~ (q/q ) 5- o,(q°R)/o (qR) 
with R = 5 Gev"2. ° 

H e r e ' PART w a s assu n i e d t o b e proporti'onal to P^ . Phase 
space dependence and centrifugal barrier effects have been taken 
into account as previously (with KK kinematics). 
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Figure captions 

Fig. 1. Layout of the spectrometer: H o - hydrogen target; MNP, 
BBC - spectrometer magnets; I, II, Ilia, Illb, Illc -
wire spark chamber sets; F, G, H - lead-scintillator 
sandwich counters; D. - scintillation veto counter; 
?1, P2/3 - hodoscopes for multiplicity selection; Ć1, 
£2 - gas Cerenkov counters 

Fig. 2. The TC 7C~ effective mass distribution. The arrows in¬ 
dicate the mass range of events selected as K° 

Fig. 2. The irdssiiig rr.ass-squarec spectrum of K°K° events. The 

arrow indicates the cut for neutron-recoil selection 
The K°K° effective mass spectrum for -t ^C.5 GeV2. 1 
histoaram refers to raw data. Points with error bars 

show corrected events 
Fig. 5. The acceptance corrected, unnormalized t-channel mo¬ 

ments K ̂ T' \ as functions of invariant mass for 
-t <^C.5 GeV . The fit to the mass spectrum with 
f(1270), A0(i21C) and f'(1520) mesons only.—• The best 
fit with the G(14l0) included 

Fig. 5. Comparison cf the intensities of S-wave as found in 
K°K° analyses of Refs /9/, /10/ and /ll/ taken from s s * 
Sef. /9/. The solid line denotes a simple 3-v: parametri-
sation which was used in fits described in the text 

Fic. ". The interference -erm G(1410) A, (131C) for :<°K° and 
prediction for K+:<" 

Tic. 6. Compilation cf oublished K°K? mass spectra at different 
- • • s s 

beam momenta 
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