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Radiative decays of J/¢ into K *K ~#°% KK*# ¥, nz*7", and py have been studied in the
7(1430) mass range from the 8.6X 1087 /¢’s produced in the DM2 experiment at the Orsay e "e ™
storage ring (DCI). The 7(1430) is observed in both KK *7 ™ and K *K ~7° channels. A three-
body decay-angular analysis of the whole signal supports a J*=0" assignment. A substantial
KK *(892) dynamics is present whereas the significance of the a,(980)m contribution cannot be eval-
uated. The 77(1430) is not observed in the n77 channel which shows a peak in the f,(1285)/7%(1275)
mass range and a new state at 1398 MeV/c?, ~50 MeV/c? wide. An a,(980)7 intermediate-state
contribution is present at least in the latter state. Finally, the low-statistics py final state gives no

evidence of 7(1430) production.

1. INTRODUCTION

As pointed out long ago' the J /4 radiative decays into
one photon and two gluons are well suited to look for ex-
otic states with large gluon content such as glueballs.
The nature and the decays of one of these candidates, the
1(1430) (previously ¢), are a long-standing problem. First
found in the J/i¢ radiative decays®® into KKw the
1(1430) is suspected to have a large glue content due to
its large production rate. Moreover the 7(1430) owns an
isoscalar and pseudoscalar assignment whereas the iso-
scalar component of the 0~ * nonet corresponding to the
first qg radial excitation is already filled up by the
7(1275).* Nevertheless earlier QCD predictions’ foresee a
pseudoscalar activity in the 7(1430) mass range.

On the other hand, at about the same mass, experi-
ments on hadroproduction have also observed states®
whose spin-parity are still controversial. If pp at rest pro-
duces 77(1430), other experiments favor a JP=1" assign-
ment which would identify it with the f,(1420). Many
authors suggest a composite nature of the 7(1430) signal
in radiative J /¢ decays. In particular’ contributions of
at least an axial-vector and a pseudoscalar state at rough-
ly the same mass should be present. Recent measure-
ments based on different hadroproduction mechanisms
give evidence of both axial-vector and pseudoscalar pro-
duction in this mass range.®

Furthermore the experiments show also contradictory
results concerning the dynamics of the KK system in
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the 7(1430) mass region. The KK *(892) intermediate
state seems favored in hadronic productions whereas J /¢
radiative decays in a previous experiment® gave an upper
limit for the ratio B(KK*)/B(KK*+a,m)<0.25 and the
low-KK-mass enhancement was assigned to the a,(980)m
intermediate state. The a,(980)7 dominance should re-
quire the 7(1430) observation into nmw but clear evi-
dence of such a decay has not been found yet, although
some pseudoscalar activity has been reported in this mass
range.’

Finally the 7(1430) radiative decay into a vector
meson could provide a good glueball signature. The
7(1430) radiative width'®!! should be between 1-4
MeV/c? for a glueball and 0.1-1 MeV/c? for a purely
hadronic state. However mixture between the two sec-
tors can totally change this picture.

This paper presents improved measurements by the
DM2 experiment on the search for the 7(1430) produc-
tion in the J/Yv—yK'K 7° J/Yv—yKIK*mT,
J/Y—ynmrtnr~, and J/¥—ypy channels. The results
are obtained from 8.6X10% J/¢’s produced with the
e te™ Orsay storage ring DCI. After a short description
of the DM2 apparatus (Sec. II), the analysis of the
KIK*7" and K"K ~7° final states are reported in Sec.
III. The results for other decay modes, yn7w and ypy,
are presented in Secs. IV and V, respectively.

A full wave analysis of J/¢y—yKKw7 and
J/Y—ynm "7 and the interpretation of the obtained re-
sults will be presented in a forthcoming paper.

10 ©1990 The American Physical Society
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II. EXPERIMENTAL SETUP

The DM2 detector'? is a large-solid-angle magnetic
spectrometer. A 2-m-diam and 3-m-long solenoid with a
1X, aluminum coil produces a 0.5-T magnetic field. In-
side two proportional and 13 drift chambers allow the
detection of charged particles over a solid angle of
0.87 X4 sr, with a momentum resolution of 3.5% at 1
GeV/c. A set of 36 2-cm-thick scintillators provides a
time-of-flight measurement with a total resolution of 540
ps, including 440 ps from the beam spread, allowing a
30 7 /K separation up to 450 MeV/c.

The photon-detector barrel (6X), divided into octants,
is outside the coil. It mainly consists of 14 planes of
streamer tubes with a delay line sandwiched with lead
and scintillator planes. The barrel covers a solid angle of
0.7 X4 sr, with a detection efficiency greater than 96%
above 110 MeV and a spatial resolution for the photon
direction of 10 mrad in azimuth and 7 mrad in polar an-
gle. The detector has tracking capabilities and matching
is performed with the tracks in the drift chamber. Two
end-cap detectors of 5X, each are inside the magnetic
field, covering 12% of the solid angle. Because of the
limited angular resolution this detector is used only as
veto to define the requested topologies.

III. KK 7 ANALYSIS

A. KK %7 T final state

The analysis of this channel'® corresponds to events
with four charged tracks of zero total charge and one
photon in the barrel detector. For each event, all possible
mass assignments for the tracks are successively con-
sidered. Then the following cuts are made: (i) The 777~
mass of the supposed KJ must lie within 35 MeV/c?
around the K2 mass; (i) the total reconstructed energy
has to match the J /¢ mass within 110 MeV/c?; (iii) the
photon  coplanarity is ensured by requiring
pi=4pl, sin’6/2<4000 (MeV/c)?, where p., is the
missing momentum to the charged tracks and 6 the angle
between the photon and the missing momentum. Furth-
ermore the mass assignments are checked with the avail-
able time-of-flight (TOF) information and the global
probability of the considered combination has to be
P(x*)>2%. However no TOF measurement is required
to retain the events which are then three- and four-
constraint (3C and 4C) fit (K2 mass imposed) and rejected
if ¥3c =6 and Y3c > 11. In addition, to improve the rejec-
tion of the background from the J/¢—ynr n nta~
and 77w 7w~ 70 decays, a 3C fit is made assuming all
the particles to be pions and the events with
X3, <(x%x,+4) are discarded. All the cuts have been set
by Monte Carlo studies and extensively checked on the
experimental events. In 85% of the cases only one com-
bination passes through all the cuts. When more than
one combination survives all the cuts, the one with the
best fit is retained.

The scatter plots of KJK 7 mass versus the KK * and
(Kdm*+K*m™) masses show a cluster of events in the
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FIG. 1. (a) KJK*7™ mass vs K9K* and (b) (K, K5)m™
mass-scatter plots for J/Y—yKIK*r¥ events. (c) KK~ 7°
mass vs K*K~ and (d) K*#T massscatter plots for
J/Y—yKTK " mP°events.

., < 1600 MeV/c? mass region [Figs. 1(a) and

1300 <m e
s
1(b)].

The KK 77 invariant-mass spectrum shown in Fig.
2(a) is clearly asymmetric and difficult to fit into a single
conventional Breit-Wigner form; it rather suggests the
presence of threshold effects and/or more than one state.
Assuming a single resonance'* the best fit has been ob-
tained using a Breit-Wigner curve folded with KK * phase
space added to a polynomial background, and leads to
the following parameters (y>=34/35 DF):

M 1430) = 144518 MeV /c?,

T, 1430)=105£10 MeV /c? .

On the contrary the standard unfolded fit gives the fol-
lowing results (y2=48/35 DF):

m,1430) = 145618 MeV /c? ,

T, (1430 =88+9 MeV /c? .

By varying the background shapes, the two classes of fit
do not undergo noticeable changes except for the peak
position. The reported 7(1430) mass errors account for
this effect. The branching ratio has been calculated from
the 693+30 events present in the 1350-1550-MeV/c?
mass range after background subtraction. The efficiency
varies from 11% for an isotropic decay of the 7(1430) to
13% when KK*(892) or a,(980)m dynamics are as-
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FIG. 2. (a) Fit of the 7(1430) signal for J/¢—yK2K*7¥
and for (b) J/¢Y—yK*K ~7° events. The curves refer to the
unfolded Breit-Wigner fits.

sumed. Using an average value of (12.0£0.5)% the fol-
lowing value is obtained:

B(J /¢—yn(1430))B(n(1430) > KK )
=(1.20+0.05+0.20) X 1073 .

The quoted systematic error comes from the uncertainty
on normalization'® quadratically added to the uncertain-
ties on the fit procedure and background estimation.

B. K K ~#” final state

Events with two charged tracks and three photons in
the barrel detector are selected. The photon energies are
calculated by imposing energy-momentum conservation,
assuming kaon masses for the charged tracks. The events
are two-constraint (2C) fit to the J /¢y—yK K ~7° hy-
pothesis, the invariant mass of the two lower-energy pho-
tons being constrained to the 7° mass. Events with y*>3
are discarded. Fake 7° contamination coming from very
unbalanced photons is removed by a cut ( <0.98) on the
cosine of the angle 0* between the y direction and the
boost direction of the 7° in its rest frame. Finally at least
one of the two charged tracks must have a TOF measure-
ment compatible to a kaon hypothesis within 2.50.

The scatter plots of Figs. 1(c) and 1(d) show a clear
1(1430) signal in the K VK ~#° invariant-mass distribu-

tion. A fit to a Breit-Wigner curve folded with KK*
phase space added to a polynomial background
(x*=21/35 DF) gives the parameters

m (1430 = 143318 MeV /c?,
1430 =93%14 MeV /c?,

whereas from the unfolded fit (Y2=23/35 DF) we obtain
m (1430, = 143028 MeV /c? ,

rn(1430)=78i15 MCV/02 .

The differences with the results of the KJK7 mode are
mainly due to the evaluation of the background, which is
different in the two channels, and are compatible with the
fit systematics. From 296+20 observed events and an
average efficiency of (5.0+0.3)%, calculated as above,
the branching ratio is inferred:

B(J /¢—yn(1430))B(7(1430)—K *K ~7°)

=(0.68+0.05+0.11)X 1073 .

This result is consistent with the value obtained in the
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FIG. 3. (a) and (c) distribution of cos@ and cosf in the mass
range 1360 <myz <1560 MeV/c? for J/y—yKIK*nT
events and (b) and (d) for J /¢—yK T K ~7° events.
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TABLE I. Maximum-likelihood-fit results for the J /)— KK  angular analysis.

77(1430)—*K+Kv770 77«1430)—*K§)Ki77'¥ 77(1430)—>K1?7T
JP=0" In(L)=6.61 In(L)=1.51 In(L)=8.10
JP=1"* In(L)=—2.60 In(L)=—11.90 In(L)=—16.9

x=—0.71139% x=—1.05%31 x=—0.90%3%]
JP=1" In(L)=—16.9 In(L)=—20.0 In(L)=—37.4

x=—1.28%¢1 x=—114753 x=—1.1913%

K2K*7™ channel for an isoscalar state

2B(7(1430)—>K *K ~7°)
B(7(1430)>KJIK*7 )

=1.13+0.13 .

Therefore the branching ratio is set:

B(J /$—yn(1430))B(7(1430)—KK )
=(3.80%0.30+0.60)X 1073 .

C. Spin-parity analysis

The spin-parity analysis of the 17(1430) has been made
by using the three-body decay formalism of Berman and
Jacob!® where three angles are used: 6, the angle between
the beam (z axis) and the 7(1430) direction, and 8 and ¢,
polar and azimuthal angles of the normal to the 7(1430)
decay plane in the helicity frame. The results with this
technique are almost independent of the decay process of
the 17(1430), in particular of intermediate states.

The three spin-parity hypothesis 07, 1%, and 1~ have
been tested on the events with a KK#7 mass in the
1320-1540-MeV/c? range. Each hypothesis carries a
definite angular distribution:

_ dN 2
. —=1+
0 19 cos“6
(cosB and cos¢ distributions being uniform),
1. 4N =(1+cos20)sin?B+ >sin20 sin2 cos¢
dQ 2
+x%sin%0(1+cos?8) ,
_ dN X .
17: —=(1+cos? B— = i
40 (1+4cos“0)cosB > sin26 sin2f3 cos¢
+x %in%@sin?8 ,

where x is the helicity-1 to helicity-0 amplitude ratio.

The experimental cosf and cosf distributions, correct-
ed by the acceptance (Fig. 3), are compatible with a
JP=0" hypothesis. Moreover the three hypotheses are
compared by using a maximum-likelihood procedure:

aN
aq |,

i=2
— i
Neventsln 2 NJix ’
i=0

ln(LJ)= 2 In

events

where the N;; parameters account for the apparatus ac-
ceptance in the given hypothesis and are obtained from
large samples of Monte Carlo simulation events.

Table I summarizes the results: Assuming the ob-

served structure contains only one resonance, the J P=0~
assignment is heavily favored. This result agrees with a
previous small-statistics measurement.>

D. Dynamics of the KK 7 final state

The K*n ¥ +K27" and K*7° mass distributions in
the 1360-1560-MeV/c? range [Figs. 4(a) and 4(b)] show
the k*(892) signal, respectively, at 883+5 MeV/c? and
874+4 MeV/c?. The small mass shifts from the K *(892)

(KSm® +K=¥) MASS (GeV/c?)

®

100 —

EVENT/(10MeV,/c2)

EVENTS /(10 MeV/c2)

0.68 0.76 0.84 0.92 1.0
(K7 + K% MASS (Gev/c2)
FIG. 4. (a) Kdm*+KTr¥ mass distribution for

J/p—yKIK*r T events and (b) K7 mass distribution for
J/Y—yK K " 7°events.
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FIG. 5. (a) K7 Dalitz plot for Monte Carlo J/y—K2K =
events in the KK *, (b) a,m, (c) three-body phase space, (d) hy-
potheses and the experimental distribution.

mass are compatible with the fit systematics coming from
phase-space effects. In order to estimate the KK *(892)
contribution the Dalitz plot of both KJK*7™ and
K*K 7" are compared to a,(980)7, KK*(892), and
three-body KK7 phase space in the JP=0" 7(1430)
spin-parity hypothesis (Fig. 5).

The K *(892) candidates are selected by requiring the
other K7 charge combination to lie in the Dalitz-plot
area defined by the cut (0.4X10°<m2 <0.6Xx10°
MeV?/c*) so largely excluding the a,(980)m contribution
which is mainly located in the Dalitz-plot region where
the two K *(892) bands overlap. The same procedure is
applied to each K7 charge combination. Figures 6(a),
6(b), and 7 show the K *(892) signal for KJK*7 ™ and
K*K~7° channels after this cut. The fit to a Breit-
Wigner function plus a quadratic background gives for
the ratio

B(7(1430)—KK *(892))
B(7(1430)—KK )

0.3340.08 and 0.3540.66 for KK ~7° and KK *nw™
modes, respectively.

The background coming from the other dynamical as-
sumptions is calculated by applying the same method on
phase space KKm and a,(980)m Monte Carlo events.
The corresponding contaminations are (3+1)% and
(19+3)%, respectively.

In addition the KK * and K *K ~ mass spectra show
[Figs. 8(a) and 8()] a large population at
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FIG. 6. Fit of the K*(892) signal for J/¢—yK2KEn™
events: (a) K *(892)— K27 T and (b) K*(892)—>KtnT.

m g <1100 MeV /c?. This has been interpreted’ as indi-
cation of an a,(980)7 dominance in the KK~ final state.
To evaluate this possible ay(980)7 dynamics, the KK
spectrum is fit to a Flatté parametrization'’ plus a three-
body kKm phase-space distribution, thus ignoring the

EVENTS/(20MeV/c)
o N
| e
|
l
: l

0.68 0.76 0.84 0.92 1.0
KE® MASS (Gev/c2)

FIG. 7. Fit of the K**(892) signal for J/¢—yK*K ~n°
events.
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FIG. 8. KK mass distribution when 1.36>m,g_

>1.56 GeV/c? (a) for J/p—yK2K*7¥ events and (b) for
J/Yp—yK K " 7°events.

KK *(892) intermediate state. This hypothesis leads to
the

B(7(1430)—a,(980)7)
B(7(1430)—KK)

However a low-KK-mass accumulation is also observed
in KK *(892) Monte Carlo events. The same analysis per-
formed on such events shows that (30£10)% of this
channel simulates the experimental low-KK-mass behav-
ior.

In conclusion, if any dynamics proceeds through a
JP=0" state, this analysis gives evidence of an important
KK *(892) contribution. The shape of the low-KK-mass
distribution is compatible with a possible, even large,
a(980)m dynamics but no clear evidence of this inter-
mediate state is found within this analysis.

=0.50£0.25 .

IV. no* 7~ ANALYSIS

The first event selection is equivalent to that used for
the K *K ~7° channel except for the pion-mass assump-
tion for the charged tracks. The selected events are 2C fit
by imposing the » mass to every photon pair. The com-
bination giving the lowest x? is retained and the events
with x°> 3 are rejected.

140
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T MASS (Mev/d)

FIG.9. 7' —nn 7 signal for J /¢—ym* 7~ 7 events.
n—n

Figure 9 gives evidence of 7’ signal. From a fit to a
Gaussian curve the 77’ mass value is obtained:

m,=958.2+0.4 MeV /c?

with a mass resolution o, =4.4%0.2 MeV /c2. From
622 71’ events and an efficiency of (11.51£0.5)% the
branching ratio is calculated:

B(J /¢—yn')=(4.0410.16+0.85)X 1073 .

Figure 10 shows the scatter plot m,, versus m, . for the
events with 1000 <m, . <1800 MeV /c?. The nrm mass

distribution [Fig. 11(a)] gives evidence of two structures

(Gev/d)

w1y MASS

0 11 12 13 14 15 16 17 1.8
TN MASS (Gev/c?)

FIG. 10. no* mass vs 77+ 7~ mass-scatter plot (two entries
per event).
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FIG. 11. Fit of the #"7 7 mass distribution in the 1-2-
GeV/c? mass range for (a) J /)—ym "7~ 7 events before and (b)
after the a,(980) cut.

on a rising background, whereas no signal is observed at
the 7(1430) mass. Many J /¢ decays contribute to the
background in Fig. 10 (J /Y—y7, on’, pA,, etc.). Buta
Monte Carlo study of these backgrounds shows that the
overall behavior is smooth in the whole range of interest.
So the two structures have been fit to two Breit-Wigner
functions added to a polynomial background giving the
parameters

m;=1264+t8 MeV /c?, m,=1398+6 MeV /c?,
™ =44120 MeV/c?, T,=53+11 MeV /c?.

The first peak can be associated to the f,(1285) or
1n(1275). Signals at about the same mass have been re-
ported by DM2 in radiative'® and hadronic'>'° J /¢ de-
cays. Concerning the second peak a state has been ob-
served at the same mass and in the same final state at
KEK? in 7~ p—nn" 77 reaction. From 108+17 and

261124 events, respectively, the branching ratios are
quoted:

B(J /¢—yX(1264))B(X(1264)—nrt7")
=(0.26+0.04+0.04)X 1073,

B(J /¢Y—yX(1398))B(X(1398)—>nm 77)
=(0.701+0.06+0.11)X 1073 .

The projection [Fig. 12(a)] on the m,, axis of the scatter
plot of Fig. 10 shows evidence of an important a(980)
dynamics (m =988+2, [ =48+3 MeV /c?). A cut on the
nms mass, 930=m,, <1030 MeV /c2, is made in order
to isolate events with such a dynamics. Figure 11(b) ex-
hibits the two states previously observed. Their mass and
width do not undergo noticeable variations. However the
limited phase space available to the nm system does not
permit us to state if a real a,(980) dynamics is present in
the X(1264) decays [Fig. 12(b)]. A clean signal is on the
contrary observed if the X(1398) is considered [Fig.
12(c)]. Thus a branching ratio is calculated only for the
latter and using an efficiency of (8.210.5)% the value is
obtained

B(J /$—yX(1398))B(X(1398)—>ain" )Blaf —nm™)
=(5.6+0.7+0.9)X 10™* .

A further enhancement around 1545 MeV/c?,
~40 MeV /c? wide, may be present in the p7+ 7~ mass
distribution of Fig. 11(a). This signal is depressed if the
a,(980)7 cut is applied. It is noticeable that a state has
been observed at the same mass by the LASS experi-
ment?! in the KK 7 final state.

Finally by requiring the a,(980)7 dynamics no 7(1430)
signal appears. We recall that the 1(1430) is expected to

400

® s w1 ®

350
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200

EVENTS/(20 MeV/c?)
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100

0
66 07 08 09 10 11 12 13 14
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FIG. 12. (a) 77 mass distribution for the J/¢y—yyr 7~
events, (b) for the events into the X(1264), and (c) the X(1398)
window.
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decay into nmm if the KK7 mode goes through an
a,(980)7 intermediate state. A maximum 7(1430) con-
tribution has been evaluated by assuming the X(1398) as
a sum of two separate signals one of which is the 7(1430).
By fitting the mass distribution of Fig. 11(b) to three
Breit-Wigner functions, two of them fixed to the X(1264)
and 7(1430) parameters, added to a polynomial back-
ground, the number of 7(1430)—n7t 7~ decays is evalu-
ated to be at most 50 events and leads to the upper limit,
at 90% C.L.,

B(J /$—yn(1430))B(79(1430)—>ai 7w )B(ag »yrT)
<1.8X107%.
From this result the ratio is inferred
B(1(1430)—a,(980)7— nrm)
B(7(1430)—KK )

This limit is incompatible with a supposed dominant
a,(980)m dynamics in the 7(1430)—KK# decay. The
nmm suppression has been interpreted?’ in terms of a KK
molecule nature of the f,(975) and ay(980). On the oth-
er hand, it has been proposed®® that a 0~ glueball with a
mass around 1450 MeV /c? would mainly decay into
KK 7 with an important KK *(892) contribution.

<7.5% .

V. py ANALYSIS

The sample of events with two oppositely charged
tracks and two isolated photons in the barrel detector are
2C fit to the kinematical hypothesis J /¢y—7 7" 7.

The mmyy candidates are further selected by a cut on
the squared missing mass ( <0.6X 10% MeV?/c*) of the
system recoiling against the 7+ 7~ system in order to
eliminate events from 77 #°, 77'+1r_1), and o7° chan-
nels. A visual scan of the events for which the lowest
777"y mass is greater than 1050 MeV /c? shows that
two categories of background are still present.

2.2

(Gev/c?)

7wy MASS

0.4 l l 1

0.25 0.75 1.25 1.75
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FIG. 13. #"7 "y mass vs 777~ mass-scatter plot for J /¢
—y(m 77 y) events.
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(i) Events with one misidentified photon which can be
attributed to the channel J/¢y—yK K*7¥. The track
found in the photon detector has no shower signature and
is typical of a K interaction.

(ii) Events with higher #° multiplicity which are evi-
denced by isolated tracks in the end-cap detector and/or
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FIG. 15. %' —py signal for J /¢Y—ypy events.
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FIG. 16. py invariant-mass distribution for J/¢—ypy
events in the 7(1430) mass region.

significant extra energy in the scintillators often associat-
ed to a few hits which have not been recognized as a pho-
ton by the barrel-tracking routine.

Then two other cuts are applied: A time-of-flight cut
requires at least one track to be consistent, within 2.50,
to a pion-mass assignment and no isolated track must be
found in the photon end-cap detector. To further reduce
higher 7° multiplicity events a pattern cut associating
scintillator amplitudes and tube hits in the barrel detector
is used. This cut has been tested on the clean %'y signal
to produce a 1% loss of events while it removes 12% of
the low-m7y-mass events above the n’.

Direct indication of a py signal around 1400 MeV /c?
can be seen in Fig. 13 where, for the lowest 77~y mass
combination, the 777~ mass against the 7t 7"y mass is
plotted. Evidence for a p signal is shown in Figs. 14(a)
and 14(b). The amount of no-p events is estimated by
fitting these distributions to a Breit-Wigner curve added
to a quadratic function. Defining a p cut by 625
<m_. <925 MeV/c?, the ratio R =(p events) /
(no-p events) is 1.20+0.05 for m . _ > 1050 MeV /c?
[Fig. 14(a)] and rises up to 3.0£0.5 for
1300=<m _, - <1600 MeV /c? [Fig. 14(b)].

Figure 15 shows the 7¥7 ¢ mass distribution after

cutting on the p mass. A fit of the ' peak to a Gaussian
curve gives the 7' mass value

m, =957.8+0.2 MeV /c* .

The experimental resolution is o, =7.9+0.2 MeV/c”.
The 24207’ events correspond to the branching ratio

B(J /¢Y—vn')=(4.39+0.09+0.66) X 103

in agreement with the value obtained in the 7 7~ decay
mode.
In addition to the large 7’ signal there are events accu-

mulating in the 7(1430) mass region (Fig. 16). The dis-
tribution can be fitted to a single Breit-Wigner curve add-
ed to a linearly falling background determined from the
events discarded by the last three cuts. One obtains

my=14011£18 MeV /c2, Ty=174144 MeV /c?,
R=1.15%0.16 .

The value of R is close to the estimate made in Fig.
14(a). For 123120 events and an efficiency equal to
(15.0%£0.2)% one can calculate the branching ratio

B(J /¢—yX(1401))B(X(1401)—p%)
=(0.95+0.2010.14)X 107 * .

The obtained parameters are consistent with other pre-
viously reported measurements in the same channel.?*
Nevertheless width and mass are poorly consistent with
the values found for the 7(1430) in the KK# decay.
Therefore it seems difficult to identify the observed signal
with the 7(1430). The low statistics does not permit to
conclude if more states contribute. However two struc-
tures might be present around 1300 and 1400 MeV /c? as
observed in the 777~ channel. New results from the
Mark III experiment?’ give evidence of two states.

V1. SUMMARY

The 7(1430) signal is observed in the
J/v—yK K 7° and J/Yp—yKIK*n " decays and a
high-statistics measurement of its parameters is per-
formed. Some 7(1430) properties can be summarized.

(a) A three-body decay-angular analysis privileges a
JP=0" assignment.

() A Dalitz-plot analysis
KK *(892) dynamics.

(c) The shape of the low-KK-mass distribution is com-
patible with the presence of an a,(980)7 intermediate
state, but no clear evidence of this dynamics is found
within this analysis.

(d No n(1430) signal is observed in the
J/Y—ynm 7 mode, even if the a,(980)7 dynamics is
required.

The problem of a possible compositeness of the
7(1430) signal is not answered by the present study. A
full wave analysis in progress deals with it.

Furthermore the analysis of the J /y—ynm 7~ decay
shows in the %77 mass spectrum a peak in the
f1(1285)/m(1275) mass range and a new state at 1398
MeV/c?, ~50 MeV /c? wide. At least the last state is
compatible with a large-a(980) 7% dynamics. Their
spin-parity assignment will be discussed in a forthcoming
paper. Moreover a further new state might be present
around 1550 MeV /c?.

The signal observed in the low-statistics J /$—ypy
decay measurement is hardly consistent with the 17(1430).
The p% mass spectrum might be compatible with that
observed in the 77 mode.
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