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In a systematic study of K~p reactions at 14 different momenta in
the range from 950 to 1200 MeV/c, strong production of Y¥(1385) has{been
observed in the channels

K+ p—> 4+ n+ + _ (1)

K +p—> % 40 40 “ (2)
By 1solat1ng a eample of ~v 2, OOO final ctates of the type Y (1385) + 7
'“from the above reactlons, a new measurement of the Y (1385) parameters has
"emerged. In contrast with the currently reported value of O. 06 - O 03 he
n bfanch;ng fractlon rqzn/‘*"of Y (1585) is found to be 0.14 - O.QB. The
value of the mess difference (Mﬁ - M#) is measured as (2.0 i_l.S) MeV and the

full width at half maximum f", as (35 : %) MeV,

The experiment‘hasbbeen performed with the 81 cm Saclay hydrogen
bubble chamber exposed to a low energy K beam at the CERN prdtonsynchrotron
About 150,000 piofures, corresponding to ~v 2 events per pub, were scanned and

reSCenned‘for, among others, the topology of two—prongs—plus—Vo. The

combined scahning efficiency was ~ 98 96. From the usual kinematical fitting,

3,005 everts were attributed to reaction (1) and 432 to reaction (2), Fig.l
:shdws the distribution of the missing-mass squared obtained when the -

o - - .
reactions are treated as K + p—¥ 7 + n + missing-mass, i.e. when the
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measurements on the /-decay secondaries are ignored. The shaded area corres-
ponds to the 432 events of reaction (2). The histogram illustrates clearly
that, under our experimental conditions, the separation is.subject to very

little ambiguity. Further confidence in the results of the fitting procedure
is obtained from the angular distribution of the 5° —> A + y decay, which

is found to be in agreement with the expected isotropy.

. The spectra of invariant-masses of Aﬂ+ and Anm from reaction (1)
are shown in Fig.2 as gau531an 1deograms. Productlon of Yﬁ 1385) is very
abundant. It should be romarked that, for K momenta larger than 950 MeV/c,
interference between Yﬁ+ and Yﬁ should not be important because the bands
for Aﬁ+ and An  in the mass raﬁge-from 1350 to 1420 MéV intersect well
outside the allowed region of the Dalitz_plof. _Thérefore it_appears
Justified to fit the‘observed distributioné of Fig.2 under the assumption
that reaction (1) proceeds through 3 independent channels: Yx+n_, Yi—
h and Aﬂ+n—. The mass spectrum for the non-resonant Aﬂ+ﬂ_ events is taken
to be represented by a phase-space distribution; a Breit-Wigner formula
with constant width was introduced to describe the mass distribution of the
Yx which was assumed to decay isotropically in its rest system. A maximum
iikelihood method J was used to obtain the relevant parameters, which are
given in Table I. The colid curves in Fig.2 show the distributions

calculated‘with %he above parameters.

The gaussian ideograms for the invariant-masses of Zon+ and Zon_
from reaction (2) are given in Fig.5 and show definite structure in the mass
region of Y*(1385). In addition to this resonance, here one may.expect that
some Y§(1660).iq also produced. In order to account for the contrlbutlon
due to Y (1660) under the peaks at 1385 MeV the fitting procedure employed
previously for the Aﬂ . cvents was modlfled to accommodate also a percentage
Cof Y (1660). The proportion of the latter resonance found in the sample is
(15 : 5) 36. The YX(1385) percentage was found to be (39 : 6) 96, assuming
masses éné'widths in the ZXrn decay mode idenfical to those in the An mode.
The ratio of Yﬁ" to Y§+ obtained from the In decay mode is (2 O - 0, 6), in
agreement w1th the value obtalned from the An decay mode (see Table I) The
above results arc shown on Flg.i, where the amount of non-resonant b3 n+n is
given by the dotted curve, of Y*(1385) by the dashed curve and of Y (1660) by

the: dashed-dotted curve, The solid line is the sum of these three contributions,
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In order to verify that the presence of Y (1660) has been
adequately ~ccounted for, the analysis was repeated for K momenta below
¢*(166U) threshold, The results of this partial analysis yield identical

conclusions ~s for the branching fraction discussed below.

From the above results one can calculate the Xn branching fraction
of Y*(1385). Strict charge independence would demand that the decay rcte
of Yii into Zoni be equal to that into Ziﬁo 4. Denoting by R the decay
rates and correcting Ior the mass differences of the decay products using

the p-wave barrier(~ » )of the Y (l)85> decay, one calculates

 2.22,R(z%7)
FZTE/F— 2e229R(>:oTE+) + R(ATE-«]-) = 0.142 o 0.03 for Y

M /T L95.R(:°) oy -
and I = 1.95‘ (ZO ) + R([m—) = 0.136 - 0.03 for Y

_‘.
The average value of the branching fraction,0.14 - 0,03, is larger than that
5

obtained in previous measurements, which reported 0.04 - 0.04 and

0.08 : 0.04 6 . The disagreement between the present result and that of

Ref.5 can perhaps be attributed to the presence of interference effects in

the latter data which were taken in an energy region where the Yf‘+‘and'

Yi— bands are subjcct‘fo a considerable kinematical overlap. We notice that

the prediction of unitary symmetry for this branching fraction is 0,13 7 .
From Table I, the mass difference between Y “and Y§+ is seen to be

(M - M ) = (a O - 1. 5) MeV. This value may be compared to prev1ous

measurements of (4.4 ~ 2,2) MeV 6 and (17 = 7) MeV 8 . Theoretical models

based on SU(3) and SU(6) invariance predict values of this mass difference

ranging from ~ 4,7 to ~ 7.4 MeV 9,10 .

Pinally, an average of the widths for Y*+ and Yi_ gives
+
[M=(35 T 3) MeV, which is considerably narrower than the presently
+
accepted value of (51 ~ 2) MeV 1 and in better agreement with the simple

predictions of SU(3).
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FIGURE CAPTIONS

Fig.1l. Histogram of the square of the missing mass for 3,437 reactions
(l) and (2) when the measurements of the A-decay secondaries.are
ignored and the events are treated as K + p —> n+ + 1+ missing
mass. The shaded area indicates the events that were teken as

reactions (2).

Fig.2, (a) Gaussian ideogram of the An+ effective-mass for 3,005 reactions (1).
The curve fepresents the best fit to the data using the parameters
~given in Table I. Since the reactions are produced by K of
different momenta, ranging from 950 to 1,200 MeV/c, the distribution
for the non-resonant background haé'been takeﬁ as the average of‘the
At phase-8pace weighted over all incident momenta. ‘ -

(b) Same as above, for the An effective-mass.

Fig.5. (2) Gaussian ideogram of the Zon+ effective-mass for 432 reactions (2).
The best fit to the data is given by the full line, which represents
the sum of three contributions: (1) Zon+ﬁ— phase-space weighted over
all incident momenta (dotted curve), (2) Y%(1385), with the
parameters of Teble I (dashed curve), and (3) YX(166O), with mass
1660 and width 60 MeV (dashed-dotted curve).

(b) Same as above, for the Zon- effective-mass.
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Mass, width and percentage of Y*(l385) in reactions (1) and (2).

The errors are those given by the diagonal elements of the variance-

covariance matrix in the maximum likelihood procedure. The average

+
mass resolution for the Am system is of - 8 MeV.

Mass Width Percentage of Yi(1385) in:

(MeV) (Mev) reaction (1) reaction (2)
‘ol 1Be2 1| 3213 o511 1% % 3
‘ol 134 21| 3853 46 1 % *s
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