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Abgtract

* We present an analysis of the xgxg syster produced in the
reaction I "¢ -» nggn at 63 GeV based on ~7CC events in
the kirematical region of [t <: C.5 Gev®, We concentrate on
masses- between 120C anc 16C0C MeV where a double mexXimum Struce
ture is observed, Performing an amplitude analysis in this mass
interval we £ind that 5, o, and 2, waves contribute to the mass
spectrum at approximately egual strength. The peaks are attri-
buted to spin 2 waves, However, we failed to explain them by
interfering £{1270}, A2{1310) ‘an@ £'{152C) resonances alone,
while thg f£irst peak can be assocliated with f(lZ?Of - A2(1310}
production, an acdditional tensor mescn is needed with mass of
~~ 1410 MeV and a narrow width for a description of the second
one, The analysis as well as the energy dependence deduced
from some published xgxg mass spectra suggests this object to
be dominantly produced by a natﬁral parity exchange, Because

the 2++q& nonet is alresdy complete the nature of the new ten-

gsor meson is an open guestion,
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l. Introduction

With glueball search gaining momentum and first candidates
élaimed in J/*r radjative éscays /1,2/ a need for a complete
understanding gf the hacdron spectrum in the low energy region
populated by light querk rescnances becomgs more evident. This
is the main reason for which we have decided‘to publish some
data whizh cannot be explained by any simple gquark model,
Namely we present the data for the reaction C p =» Kgl(’:n at
63 GeVv, showing a peculiar behaviour in the £{1270) - A2{1310)
- £'(1520) region of the K:Kg effectlve mass., The data suggest
&n adcitional state arouné 1410 MeV. Although statisticsa in
this experiment seems to bg insufficient to unambiguously <claim
a new sﬁate, we corrcborate oul obsé}vations with many other
experiments In which the effect was spparently in the data but
has never been pailé much attention except for refgrence /3/
where 2 new 2** state at 144C MeV has been-postulatad.

The discovery of the gt ® (1690) meson in radiative J/1-
Sacayst: J/f-"(nLnL ancé J/T—r ¥ KK makes it a natural can-
didate for the glucnium related state, however, 1ts interpreta-
tior is stil: 2n open question /4/. Clearly, other candidates
for e grouné state szin & gluomium have to be also ccnsléerec,
Ve ¢ nct knevw 1f the eflect we ckgerve has anyitkine in conrmen
with gluonium but ws stress again that good uncderstanding of
the spectroscorlc data in the region of glueball-quarkonium
mixing is absolutelf necessary before one can claim “"heyond
any reasonable doubt® the finding of 2 new type of hadron
matter « glucniun state,

~re paper is orgenizes as follows: In Section 2 we dee
gcrite the experiment., The data. for the react.lron T "p =p K:Kgn
at 63 GeY ancd the analysis are sresented in Section 3. Section 4

containg 2 dizcussion ¢f KT Zata from other axperiments at dif-

s



ferent energies, The paper is clesed with conclusions,

2. The experiment and data reduction

The reaction
. f

P> K3oT) K:(-"Ffit')m ()

has been measured with the ACCMOR spectrometer at the CERN SP3
as part of an extensive experimental program devoted to high
statistics studies of peripheral c¢ollisions. The Zata were re-

_corded simultaneously with the reactions:
TC‘-F ~» T m e
TTp- KTK | e
TP pp M | (&)
K-f - K"KCA(L) | ®

The epparatus waz & double magnet 1aé§e aperture spectfometaf
based on wire szark charbers and proportional chashbers, The
layout ¢f the spectrometer ies shown in Fig. l. A detajled de-
scription of the spectrometer was publishe& elsevwhere /5/.
Here we describe only those aspects of the experimental proce-
dure which were essentisl for the measurement of reaction (1).
The experiment was performesd using a 63 GeV unseparated
negative beam incident on & 50 cm liquid hydrogen target, The
besm was Gefined by a set of scintillation counters and its

FC~, K~ erid 3 content tagged with two differential and one
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threshold counters, The target was surrcundgad by a svstem of
lead~scintillator sandwlch countars {F) which s=rved <o zelect
events with a recoil neutron., Information from these countecss
was not included inte the trigger for reagtion {1} bus wia used
in the cif-line analysis, A £,.2 cm thick scintillation sounter
L4 placed a+ cthe end ¢f the target szlected events with neu-

trals produced in forward direction. h decay volume ZIcor Kg

was
defined by reguiring at least 2 signals in the scintillation
nodoscope P3/2. The momenta of the vions from the Kg cecays
were measured in the spectrometer formed by two magnets of
bending power.of 0.8 Tm an@ 2 Tm respectivaiy and five sets of
wire spark chambers with magnetostrictive read-out. The produc-
tion of addéitional mesons in a forward direction end at large
angles was detacted by lead-scintiliater sandwich cownters G
and F.

The trigger for reaction (1) was designed te select inter~
actions producing initially neutral final states where et least
ohe particle Gecayed subsequently inteo charged partlcles, These
requirements were fulfilled by Gemanding an incoming rarticle
interacting in the target and no sigqal from the D1 counter
coineiding with at least two signals in the P2/3 counter array
and the =bsence of any signal in the leadwscintillator sznd-
wich counters G.

We recorded a total of 269 ODO "neutral® triggers. The
sensitivity of the experiment was 25 eventg/nb.

The data were processed off-1ine with our track recon«
struction and Vo—seerch programs., Events with a double-vee
topology were tested for kinematical éonsistency of each Vo
with & Kg, AN or 7(- degaY: Neutral fees ware accepted as -

Kg decays if the effective mass for the W * Y~ hypothesis was

betugen 0,481 and C,.518 GeV while the effective mass for the
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p S0 (D ") hypothesis was outside of the A (A) mass re-

gion: l.11c {m, € 1.122 GeV. Events with e recoiling neutron

were selected firsc by dananding no signal in the outer layer
of Fecounters ani further by requiring that the square of the
missing mMess (.’-:‘-:2) was in the interval ~1.1 <M!-:2< 2:1 Gevz.
The K: = T T mass spectrum and the w2 Gistridution
for events with wwo accepted Kg‘decays are thown in Figs 2
anc 3. From these distributions we estimzte that after apply-
ing the cuts the sample contains & n=gligible contamination
cf N ‘s {4% and events with an adéitienal T ° (3%). our
0,0

invariant mass resoliution is below 20 ¥eV for KSKS masses be-
2

low 1600 MeV. The HMz resclution is »~ (.4 Gev®,
The sample hes Seen corrected for acceptance losses by
the folleowing Monte Carlclmethod. For eaczh detected avent we
generated rancomly decay distances of both Kg and their de-
azimuthal angles, Further the event was rotated by a ran-
dom angle arouns its beam particle direction. The beam enerqf
spresé and primary vertex €istribution were alsc taken inte
account in the calculations., “we coulc use this method of ac-
ceprance calculation because our spectrometer had no acceptance
heles for events with both K:‘s decaying inside the decay vol-
ume. The calculsted acceptance is decreasing for increasing
invariant K:Kg mass, For masses 1200-< it <: 1600 MeV it is
tyoically eround 4Ci, The events were further corrected for
loeses due to g ~ray productican (8%) ané neutrons detected
by the F-counters (7%},

The ‘final data sample censists of A~ 700 events for reacs

tion (1).



J. Results

In Fig., 4 we show the observed and cotrected Kgxg mass

spectrun for -t <‘o.5 Gev2 in 3C ¥eV bins. The structure in

thebeffeqtive K:KE mass spectrum can be divided into three
&istinct regions: the threshold region {mKE £ 1200 Fev), a
prenaunces strucsture between l20C and 16C0O FaV with twe prom-
inent peaks at 1300 =nd 1400 MeV and & much less pogulated
hiigh mass region.

Thnis peper dezls with the region betwesn 12CC and 1600
¥eV., The broad structure in this reglon has been cobserved in
&ll mrevicus ngg ané ktx” experiments at lower energles {see

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

dzta is a new feature,

In Pig., 5 we show the unnormelized sgherical bharmonic
moments ¢f the <ecay angular distributions calculated {n the
Gottiriea-Jackson frame in 6¢ MeV mass bins. Since for masses
below 1600 MsV the acceotance is nonvanishing over the full
angular renge we computed the moments simply bv evaluatiag
1 <‘-{)= z\ci‘;ﬂ{ei.fi) where w, 1is the weight of the i-th
event, This weight includes the inverse of the accertanca and
wooclogy-dezendent ccrrection;.

“e present the moments up to L = 4 an2 ¥ { 2 since those
with higher L ani ¥ ) 2 were all faund;to_be consistent with
zerp in tne consilerel mass reogion, The mcmentis cian De expres-

sec 25 lintar combinaticns of bilinezr prozucts ¢ thz2 hellicity

amplitules with & cefinite exchanges sarity - L:m
NYSy= s DL +Di+ DY (sa
NLYY= 25D+ 06330+ 0HID+DE)  (om

R
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NCYL Y= A.HAY SD.+0.452 D, D. (se)
NCYEy=0394(D-Dy) (s
N QY D=0.457 Df - 0.5+ D2+ D) (69
NYLY=4.40%Ds Do (et
NCYEY=0.452(D5- D)) (651

whers for amolitudes I we use a spectrosconic nemenclature
2., DY and sdopt a shorthand notation for the unnatural par=-

ity exchange (UFE) amplitudes L =1 , L =1L _; and L =1L,

for the natural parity exchange {(NPE} amplitudes, Terms L2

and by, stans for ‘L!2 and Re {Lng} réSpactively. Each

amplitude consists of two independent amplitudes: a nucleon

helicity £flip {L+m-+-) and & nonflip {L:m:++) anplitude,

Since we do not measure the pelarizetion of the nucleon, sum-
mation over target helicity is implied such that Lz = 'Lxm-+-‘2
¥
2 -
* Ier:HI and  Lynism = RE{L.!'m.‘++L"m' see T LempeFag ot
Because of the modest statistics of our sample the mo-

ments have larg rrors even at 50 MNeV binning. Therefore a
reliable analvsie of .moments which would reveal a getalled
mzss dependence of ampliltudes 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 -ross-section, Combining equations (&d) and (6g)
the set (6)' is reduced to a system of six equstions for six
unknown cuantities (s R Do' D+'w°-;"r53l cos-fsn } which can
be solved analyticelly in each mass tin. The system has two

physical solutions: .a “phase coherent* solution for which
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cos ... ~1.0 and an "incoherent" one {cosxfsﬁ R C.0). IE
— . -
the commonly accapted "shase coherent” solutien is chosen one
obtzins the following cross-sections of inzividusl waves io-

tegréved over the mass interval 120C - 136C HeV: & = 57 Yt

nb, 67, =77 £ 17 no, 6’D+=4silonb, 55 = 4% &b,
=]

O
&8

The cuoted nurbers include a correttion for unseen &, decays

as wsll as for the KEK? mode. The errors are statistical only
while the systemagtlic error of the cress-section is below 10%.

Although the errors are larde it is clear that for our
Zata the [, amplitude is pearly as important as $ and D,
amplitudses while the emount of D is negligible.

we refrain from incerpretation of the mass oependence of
the extracted amplitudes becauge of hugs statistical errors,
Instessd, we atiempt a mass dependent fit to mass spectrum apd
moments ueing & sirple ansatz for J = ¢ and J = 2 waves, Its
farmuletion is based on the results of the energy independent
analysis,

To sinplify the problem we do not consider all of the
amplitudas invelved, Firstly, we neglect the D_ wave which

ras found tc be consistent with zero. Secondly, we do not at-

*

temst o determine the content of the Se-wave which is still
contrsversial {/6/ anZ /1/ under entry € (1300)). Instead, we
essumz that the intensity of this wave is best given by an
intersslation of all existing high statistics results. In Fig.6
we ERow & ccmpilatien from Raf, /87 of the S-wave intensities
froT x'xg enalvses of Refs /8/, /9/ ané /1C/. The only rea~
gonzhle concliusion which can be érawn from this plot 1is that

the ,5(2 forms a proad maximum centered at around 13CO KeV

ani this cennot infiuence the narrow effects in the mass spec-

Lrut. Tor purpose cof our ansetz we approximate this wave with

a2 sirsie formula which reproduces the |S|2 shape as found in
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K:Kg arialyses (see the curve in Fig., 6} . Thus only D, and D

amplitudes are determined,

The amplitudes were parametrized DY SBreii-Wigner ex«

pressions:

[ 4
B\, =C, —pmela
R R Mki_mkﬂ LMKPTOT m

where: Cp s a normalization constant
m, - Wass of the resonance

M r

KK

ng - invariant K?K: mass,

R 1 N
’ T1 o " its partial ané total widths

Because of the proximity of resonance masses and thus impor-
tance of interferences between the resonances, we have tried
verious parangtrizations for widths: starting from the simplest
case where r1Ki and r‘ rop 2F° proporticnal to full feorrmulas
wnere the nunerator of thelareit-w1gner amplitude contains '

partial widths for Initial and final state interaction

(Vf’ in[“out } and f1 TOT is approximated by maln decay

.channel. In some fits the formulas far‘widths had phase space

behaviour onrly { l"ac qs, with g = (m.Iz(R/ll I- m.fz(} 1}2, in cthers
they contained also J = 2 Blatt-Weisskopf function,

In the £first step we attempted to describe the mass
spectrum in‘terms of known states f£(1270), A2[1310) ang
£'{1520) . Ye assLme that £(1270) and £' (1520} are described
by UPE amwlitudes (3{-exchange) &nd A2{1310) 1s produced

domdinantly by NFE i,e,

D= BW, + BW, ! e‘:‘f’ff'

D,= BW,,

(&)
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The positions and widths of £(1270) and .&2{1310} TeSCnances
have been fixed at their PDG values /7/. For the mass and
width of £'(1520) meson we used the valuves Geterminel from
measurements of reactions K p =» X ¥ A(L} and R'p -»

}:gl:gl\, Decause only these reactions allow stralghtforward

‘ebservations of £'(1520) (see discussion in Ref. /l4/) . We

nave chosen the follewing £'(1520) parameters: mge = 152: MeV,

.r‘f. = 71 MeV, The phase l.?ffl between £ and f£f' ampli-

tudes has been fixed at 180°, This cortesponds to the assunp-
tion that £'(1520) is produced by the same mechanism as
£{1270}. In .some of our fits the phase was allowed to wvary
but it always stayed around 180°. The result of the fit is
shown in Fig, 5. The fit ‘yielded an unaccepteblie .x_z of
371/12 &,£f, The main contribution to the ')Lz (~23) comes from
the structure in the mass spectrum around 1410 MeV. The deviaw
tion from the fitted curve corresponds te an effect of 9 st
Gev, In somz fits NXY]), N<Yi‘> and N <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 X 2 was still bad
(~52/36 &,f,) again acquiring its main contributioen frem the
mass spectrum at 1410 MeV.

Failing to describe the mass spectrum with known mesons
we introduced 8 new 217 state which we will call further
G{1410), YWe 4i< not fix a production mechanism of G allowling

both UPE and RPE components., Thus the fltted amplitules were

the following:

Do= BW, + Bl €'+ k B\, e Fre
D+= B\l\/ﬁg z'f‘ nge(r'{ﬁz@ )



- 12 =

where X stands for UPE/NPE ratio for G{(l410).

The results of the £it fc{ différent perapetrizations
of the widths are shown in Table I. Parameters vwhich were
fived are quoted without errors. Ong representative result of
the fits (fit A) is displayed in Plg, 5 as a continuous line, |
s it can be seen from Table I and Fig. 5 the fits describe
very well the mass spectrum anc the main Eeatures of the mo-
ments. Differspnt parametrizetions of the wicdths are of minor
immortance for the results of the fit, From fit B we conclude
that G{141C} is <ominantly produced by NPE with less than 10%
of UPE component. In Fig. ¥ we show the interference term be=
tween A2[{310) and G{1410). It hes & specific shape which
enhances the dcuble peak structure,

The amount and hellcity composition of the f£(1270),
A2{13103 and £*{1520) production resultifq_frqp‘théifik'bén"
be compared with the éxpectaffoﬁs'ffbm'sthaies of the other
.reactions. ’

The £(1270} production at 63 GeV cen be‘estimated from
our TC+7tf data of reactionbiz) teken with the same spectro-
meter simultaneously with reaction (1). This channel offers
a nearly pure £{1270) signal, because the £'(1520) is strongly
suppreséed (02T rule) and A, (1310} is forbidden in the decay
channel {G-perity). The analysis o-f the WX Aata vielded a-.
Do-wave cross-section integrated over the mass interval 1200 =-
1600 nev equal to Sz g (D)) = 1.78 T 0.04 pb. Applying the
brenching ratde BR(f = KR/f «p WKL) &% 3.5% /7/ we get for
the neutral K°x° mode: @ (f = K°%°) = 40.9 % 2.9 nb as com-
sares to . @ (£ = K%°%%) = 56.5 % 11.3 nb oredict=2 by the fit,
The intensities of the D_ and D, waves for JCIC data are

small and do not exceed 5% end 15% of the ,Dolz reépectively.
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The amount of ths A2(1310) production at our energy <an
]
be estimated from measurements of the reactions 30 Tn —Y
TLOI3% and T == ORI st 12 end 13 Gz sil/.
Y

The measurement at 15 Gev yielded & (' —» 2.5 =5 7%

o r
= 7,8 % 1,¢ wb for -t .5 Gev®, 1200¢ m,,- £ 150C Nev and

zn UPLZ/KEPE ratio of ~» C.7. Scaling the UFI campeonent with

- s - . -l s
o z and whe NPZ component with Fing ©© 63 GV momentum and

we exdect in our dats ~~§ nb af

/
£,013200) rproduction by UPE and ~- 26 nb of A.{1310) production
4

by NPE. The last number sgsin agreas very well with the
S lL, =» PO7°) = 2.2 T E,2 b reculting frem the £it,

e

The exact omount of the FY(1S20)F mennot Do esiimaied,

From the comsilation <f 10 analyses (Teble ¥ of Ral, /8/) onc

+0,09 (all

can deduce O £V} /6 (F) = 0,25 0. 04 the spalvses ase
il e

suned CPL mechandst for the £1(1520) produstion) . This number,

however, Jdecends significantly on the £'71520) position and

wigth which differ for various enalyses, Uur fit orelicts
' g7 =» #°%°% = 12 * 7 nb whlch is equivalsnt to O°(Z") /g (%)
~+Cy2s The KPE component of the £'{1520) production is un-
knownh. However, it is presumably small because the NPZ pro-
auctica ¢f known mescns decreasss substantially with increas-
ing meson mass.

To summerize: the presented above estimates agree with

= the results ol the £it and represent & cansistency check fer

5 cur analysis.
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" o - e - - - - TP A ey e - T s el e
Ladna of Deusch &3 fe ey oatr T, 4 G oare non onrpevel for

gxmizin why zhe asjoricy of +he znalyses 57 the lower energy

ez 210 not require a new renscr econ to describe this mass
regicn,

Only in one of earlv -taiies at 5, 71 and 11 GsV /53/ the
enhanctement around 1400 MeV nEs been intersretesd zs a3 fourth
state {pesides Z(1272), A2(131O) and £'(1527)y. Thesg ceta
have never been fully analysed in terms of moments, but a
simple Preit-Yigner fit tc the mass sgestrum yielded the mass
of the state at A~144C MeV and width 40 % 20 mev.

Amongst all of the dzva presentesd in rig. & only fer
those zt 6 znd 7 GeV /%7, 8.9 GeV /1C/ and 23 GeY /B/ amoli=-
tudes anelyses heve been psrformed,

Polychronakes et Bi. /9/ have rerfcrmed en ener¢y “inde-
vencent amplitude analysis of their 6 and 7 GeV data for
-t <:c.2 Geve, They have assumed that the amplitudes are
nuciecn~spin coherent ané that = and :o are phase coherent.
Having extracted intensities of individual waves they were

sble to describe the 1 amplitude by £(1272) + £ (152C) cone
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zions cnly with the £*(1520) posiiicn fixed to 1915 Hev,

I

w& note however tha=, as can be seen in Fig. 17 of Ref, /9/,
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Ma¥ neing et leszzt 2t a ievel cf 25% of the J -wave Intensity

in o the same mass interval.,
™he Gata of Ref. /10/ have peen analvsed in terms of

regysised paramerrizeticn based on CGPE mefel with absormtion,

The extractag :o weve waz found to pe sat‘sfactorilv described

ov the £({1Z7C) mzson alone. However, as was pointed out by

authors themszlives J10/ the model has apparent difficulties

ir cescribing ¥ <_i‘> and 1 <-’Z> moments. In our opinion the
seme cincerns the & (Y] ) moment for masses above 1400 MeV.

of 2tkin et al. /87 at 23 GeV which re-

m
o
al

Thne recent 4
cresents the highest statistics for reaction {1) have been
gnalvssd also in the framework of QPE for -t < 0.1 Gevz. The
authsrs cenclude that the resulting D+ andé D_ amplitudes are
smz.l ani nsgliglible, Subsequently, rerforming mass dependent

amplitude

ih

izs o mom=nts they succeedec in describing the T
-‘ by £{127C), A,(1313} ané £'(252C) contributions with f' param-
sters Zixed to mo} = 1535 MeV and r1f, = 80 Qev. However,

even with the large f£' width they were unable to describe a
significant reak which (Fig. 4 of Ref. /8/} appears at ~- 1450
MgV in thelir U (_2 > moment.

The ellect, &ithouch less spzctacular, seems to be present
zlsc in the reaction JC P ~>» K ¥ "n., As it was pointed out in
ref, 7.5/, & Sescription of N (Yf) moment of CERK-Munich
Zata =+ 17,1 GeV ané 18,4 Geﬁ, as well as the Argonne data at
2 Gev . 16/, neeéei an f£' posiFiou below 15¢C MeV anc a largé

--i5th, Zf the ' parameters were fixed to the PDG table values'

o elitient mfl = 1515 keV, r1ft = 65 NeV) a fourth
h

Zmwave object had to be intreoducee with the fellowing param-
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m = 1422 ¥ 9 Mev and f’ = 80 L 432 Mev., The samz data

ETErS?

nave been recently resnelysed in Ref, /l%/ inceryersting in-

fonrztinn of polarization and using met = 1523 MeV, F‘ =

o2+ 26 r- 1+56

73 Mev., The fits yielded m = 14386 jc, ans A;-

exchange 25 a »ossible profuction mechanism,

our KTR" dats at 63 GeV /17/ essentizliv have the same
features a2s those at 18,4 GeV buc inl.catzs & oresence of
larger NPE component. Agazin the mass specirum cannot he ce-
scribed by a broad S-wave znd e superpcsition of the £{1270),
A, (1210) and £'(152C) states alone, The ansatz of the egua-

tinn (%) vielded zimilar results as that for ¥ ¥ chaonel,
/ &8s

xeept for the lerger G{l412) width (&= = 1422 Yo, F’ =

i

177 * 47} /17/. The lerger width is a consequence of the.fact

. . R -

that in the K ¥ mass speciran the effect does not appear as
O o B . . .

2 pronounced narrow peak like in K g “ata. T G(143iC) is an

isosnin singlet state the resson for that might te the specif-

i 3 feren#* oettern between AZ(IBIO) and G(141C) (r

in

- a o
and I - € amplitude respectively) as found in our Rc g Tit.

‘-

Por X' ¥ cats the interference term is expected to changs sign

and thus the splitting between £{1270} - A2(13lO] and G{141¢)
re&hs diseppesrs (see Fig, 7 for the predicted interierence
term) . Thus the fit to both channels together, independently

oi providing stronger constraints, allows asditichally deter-
mination of the iscspin of the new state, However, thes analysis
of K¥®~ Gata is much more comnlex bacause of contributicns

from F- and F=wavesg. 5Such simulitaneous analysis of both caca
sets essuming that the P-wave is negligible has bezen ;érfcrmed
in Ref, /17/. The analvysis yvielded a I = 0 G(1410) meson with

parameters m = 1412 % 3 Mev ana [ = 14 % 6 Mev,
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5. Summary and conclusions

We have tried to interpret the ngg mass spectrum for
reaction (i} at 62 GeV in the mass reglon of the £{1270},
Azflllol ané f*{1520), Contrary to the analyses at lower en-
ergies /B8-10/ we are not able to describe the data by these
three mesons and a broad S-wave alone, The reason is the
proncunred peak which appears in our mass spectrum at ~~ 1410
MeV where in the low energy data only a small chhancement or
a shoulder was present. The position of the pesk is far below
the £'({1520) mass, thus its‘intefpretation as a result of
interference of a rather narrow £'(1520) with thé £(1270) or
A2(1310) mesons 1s rather improbable. Interpreting the peak
as a new tensor meson we have obtained a goud de#cription of
" the mass spectrum and moments. The parameters of this new obe

ject are a mass of 1410 MeV and a width of 10-35 MeV, The
analysis and the fact that the peak bechmes stronger with in=
creasing energy suggest the NPE production mechanism for this
state, Such & production mechanism would explain why G{1410}
hes not been regquired im high stetistics ngg data at lower
energies.
An additional spin 2 state has been claimed also for

KTK™ data /15,14,17/, Tts parameters agree within errors with_
ours. Isospin of G{1410) depends on production mechanism. The
analyses /15,12,17/ came to different conciusions on the pro=
duétion mechanism (-, A,-exchange and KPE) of G(1410). The
. analyeis of Ref. /17/, pointing to the NPE production mech-
anlsm, was  able to determine the lsospin of the state as I=0,
The I=0 assignment for this state is supported also by the

fact that no structure around 1400 MeV has been ssen in

X "p—> X"xJp data /18/.
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i In orier to confirm the exisience cf G({L4Il) ani 42 es-
tablish its ¢guantum purhers new lnvestigations are clesrly
neeced, The best choice would be a high statistics

studying simulcanecusly reactions
e~ KK m
Tm— K*K"P
, WP =KL Kym
T — K$ K p

which allows full separation cf isoszin amplitudes,
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TABLE I

Results of the tensor mesons interference fits

|

resonance Farameters Fit A~ Fit per
1/2 +1.58 +C,24
c, Lnb/so mev) /7] 2.9611:38 1 2, s¥8e28
£{1270) {Mev] 1273 1273
Mg [mev] 172 179
- 1/2 ,40.3C +0.28
<y, Unbrao me) 9] 4 2317020 1 2.45%04 28
A, (1310) [wev] 1318 1318
“
T lkev] 110 110
1
1/2 .+C. 39 . 0+0.49
Ceu [inbrac mew)1/2] 1.ocrGe3) | 2.4870:18
mg, frev] 1523 1523
£1(1520) '
Moy [mev] 73 73
cos \ff,f -l.C ~1.0
1/2 + +5,21
¢ linbrio men172] | s.gata.s7 | 4. J7E0E
) my [rev] 14073 1411*8
,+14 +20
6{1410) . o fwev] EN 15720
o5 Y an, 1.cofo.0r | 1.coto.oz
cos ‘fcf - 0.58%,20
x 0.0 c.cs20.06
z .
y /n.d.f. 3l.4/32 32.4/30

“In this fitc rlgo,r was epproximated by the width for a main

decay channel of the resonance {7TH for £(1270), gj'r for A {1310y,
KX for £'(152C) and G{l410)). For the partial width we use“ for-
mulas for ¥E channel, In both cases: I"~ (qu ):' 2, (q R)/D2 {qR)

with R = 5 gev™<,

i

Here r'PART was assumed to be propertional to F‘I‘OT' Phase
soace cependence anc centrifuael barrier effects have been taken
into account 2s previously (with KR kinematics).
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FTigure captions
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Lavout of the spectrometer: H2 - hydrogen target; MNP,
BOBC -« spectrometer magnets; I, II, IIla, IIIb, IlIc -
wire sperk chamber sets; F, G, H - leadesgintillator
sandwich councers; 51 = scintillatlon vete counter:
?l, P2/3 - hodoscopes for multiplicity selection: &1,
&2 - gas &erenkov counters

rhe YL~ effective mass distributicn, The zrrews in-
éicate the mass range of events selected as Kg

The missiug mass-squareé spectrum of ngg evenﬁs. The
arrow inéicates the cut for neufron-recoil selection

2

The ;chg effective mass spectrum for =t <0._5 Gev®. The

histogram refers te raw data, Peints with error bars

show corrected events

The agcerptance correcteé; unnormal{zed t-channel mo-
ments N ‘:"L) as functions of invariant mas? Eqr

-t < C.5 Ge\r‘z.--- The fit to ths mass spectrum ;eit.h
$(127C), Az{lilc) and £'{1520) mesons only.-— The best
fit with the ¢(1410) included

Tomparison ¢f the intensities of S-wave as found in
KoKy analyses of Refs /9/, /10/ and /11/ taken from
ref. /9/. m™he solid line denotes a simple 3~ parameiri-
zation which was used in fits described in the text

The interierenze -:errn‘G(Mlo) A2{1310) for Kgﬁcg and

preciction for K'x™

Compilation ¢f published Kgl{‘; mass spectra at different

beem momenta : .
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