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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 
+ 

Ji + TI + TI 

- 0 + -K +p~ Z: +TI +n 

By isolating a sample of l"'V 2, 000 final states of the type Y::i:( 1385) + n 

(1) 
( 2) 

" ·. . .. . ". 't' 
from the above reactions, a new measurement of the Y (1385) parameters has 

. . + • . l 
emerged. In contrast with the currently reported value of 0.06 - 0.03 , the 

L:n branching fraction r l:TI/ r of Y°"( 1385) is found to be 0 .14 :'.: 0. 03. The 

value of the mass difference (rvC - M+) is measured as (2.0 :'.: 1.5) MeV and the 

full width at half maximum r, as (35 :'.:: 3) MeV. 

The experiment has been performed with the 81 cm Saclay hydrogen 

bubble chamber exposed to a low energy K 2 beam at the CERN protonsynchrotron 

About 150,000 pictures, corresponding to rv 2 events per µb, were scanned and 

rescanned for, among others, the topology of two-prongs-plus-V0 • The 

combined scanning efficiency was r-..; 98 <Jo. From the usual kinematical fitting, 

3,005 events were attributed to reaction (1) and 432 to reaction (2). Fig.l 

shows the distribution of the missing-mass squared obtained when the 
- + reactions are treatod as K + p ~ n + '' + missing-mass, i.e. when the 
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measurements on the A-decay seco:tJ.daries are ignored. The shaded area corres

ponds to tho Li-32 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 di~tr:ibU:tion of the L:0 ~ A+ y decay, which 

is found to be in agreement with the expected isotropy • 

. The spectrs of invariru1t-masses of i\:n; + and l~n from reaction ( 1) 

are shown in Fig.2, as gaussian ideograms. Production of Yx(l385) is very 

abundant. It should be remarked that, for K momenta larger than 950 MeV/c, 

interference between Y'.lf+ and ''1- sho~ld not be important because the bands 
+ for l~n and An in the mass range from 1350 to 1420 MeV intersect well 

outside the allowed region of the Dalitz plot. Therefore it appears 

justified to fit the observed distributions of Fig.2 under the asswnption 
ff - :;t:- + 

that reaction (1) proceeds through 3 independent channels: Y re , Y n 

and + -An n • The mass spectrum for the non-resonant + -An n 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 

~which was assumed to decay isotropically in its rest system. A maximum 
3 likelihood method was used to obtain the relevant parameters, which are 

given in ':(:'able I. The solid curves in Fig.2 show the distributions 

calculated with the above parameters. 

The gaussian ideograms for the invariant-masses of 0 + 0 -
L: n and L: n 

from reaction (2) are given in Fig.3 and show definite structure in the mass 

region of Y~(l385). In addition to this resonance, here one may expect that 
x ' 

some Y (1660) is also produced. In order to account for the contribution 
:if• 

due to Y ( 1660) under the pea.'k:s at 1385 MeV, the fitting procedure employed 
+ -previously for the An n events was modified to accommodate also a per<?entage 

of Y'.£(1660). The proportion of the latter resonance found in the sample is 

(15 ::'.: 5) %. The r(l385) percentage was found to be (39 ::'.: 6) %, assuming 

masses and widths in the foe decay mode identical to those in the An mode. 

*- _3f+ ( + ) The ratio of Y' to Y obtained from the L:n decay mode is 2.0 - 0.6 , in 

agreement with the value obtained from the An decay mode (see Table I). The 

above results nro shown on Fig.3, where the amount o:f' non-resonant L:0 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 tpese three contributions. 
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In order to verify that the presence of Y~(l660) has been 

adequately 'J.ccounted for, the analysis was repeated for K- momenta: below 

y'*\ 1660) threshold. The results of this partial analysis yield id·entical 

conclusions r~.s for the branching fraction discussed below. 

From the above results one can calculate the En branching fraction 

of r(l385). Strict charge independence would demand that the decay rate 

of~ into E0n± be equal to that into L:±n°. 4 • Denoting by R the decay 

rates and correcting for the mass differences of the decay products using 

th b . ( 3) f th ·y:!I::( 1385) d l 1 t e p-wave arrier ~ p o e ecay, one ca cu a es 

r. ir 2;22.R(E0 n+) + * 
L:n' = 2•22 .R(EOn+) + R(An+) = 0.142 - 0.03 for Y 

and 
I' Ir l.95.R(E0 n-) · ·. + -~ 

l:n = i.g5.R(Eon-) + R(An:-) = 0.136 - 0.03 for Y 

The average .value of the branching fraction,0.14 : 0.03, is lar~er ·than that 

obtained in previous measurements, which reported 0.04 : 0.04 5 and 
+ 6 0.08 - 0.04 • 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 r· +. and· 

Y~- band~ are subject to a considerable kinematical overlap. We notice that 

th~ pre9.ictionof unitary symmetry for this branching fraction is·O~l3 

From Table I, the mass difference between r-and ris seen to be 

(M-·- M+)·= (2.0: 1.5) MeV. This value may be compared to previous 

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, lO • 

Finally, an average of the widths for y*+ and r- gives 

f' = (35 : 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). 

We wish to thank the staff of the CERN protonsynchrotron, the crew 

of the Saclay 81 cm hydrogen bubble chamber and our scanning and measuring 

staff for their valuable cooperation. 
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FIGURE CAPTIONS 

Fig,l. Histogram of the square of the missing mass for 3,437 reactions 

(1) and (2) when the measuremonts of the A-decay secondaries.are 

ignored and the events are treated as K- + p ~ n + + n + missing 

mass. The shaded area indicates the events that were taken as 

reactions (2). 

Fig,2. (a) Gaussian ideogram of the An+ effective-mass for 3,005 reactions (1). 

The curve represents 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-rosonant background has been taken as the average of the 
+ - . An n phase-space weighted over all incident momenta. 

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

Fig.3. (a) Gaussian ideogram of the Lon+ effective-mass for 432 reactions (2). 

The best fit to the data is given by the full line, which represents 

the surn of three contributions: (1) Lon+n- phase-space weighted over 

all incidont momenta (dotted curve), (2) "?(1385), with the 
Sf 

parameters of Table I (dashed curve), and (3) Y (1660), with mass 

1660 and width 60 JYTeV (dashed-dotted curve). 

(b) 0 -Same as above, for the L n effective-mass. 
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TABLE I 

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. 1'he average 
. + mass resolution for the Jin system is of - 8 MeV. 

PS/4989/dmh 

=~ ... -

s Mas 
(Me v) 

1382 

1384 

,, ...... -
:!:: 1 

:!:: 1 

-·· 
Width 
(MeV) 

32 :!:: 3 

38 :!:: 3 

Percentage of !*(1385) in: 
reaction (1) reaction (2) 

25 :!:: 1 13 :': 3 

46 :!:: 1 + 26 - 5 
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