ANL-HEP-CP-75-50
CENF -Toudt

OBSERVATION OF £-f' INTERFERENCE IN
» pK'K'n AT 6 GeV/c

By

A. J. Pawlicki, D. S. Ayres, R. Diebold,
S. L. Kramer § A. B. Wicklund

For Presentation at

APS Division of Particles and Fields
Seattle, Washington
August 27-29, 1975

OISTRISUTIN O THEIS D0 e Co el 9’3

ARGONNE NATIONAL LABORATORY, ARGONNE, ILLINOIS

UiC-AUR-USERDA

‘operated under contract W-31-109-Eng-38 for the
U. S. ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION




ANL-HEP-CP-75-50

OBSERVATION OF f f' INTERFERENCE IN
np—K K'n AT 6 GeV/c"™

A. J. Pawlicki, D. S. Ayres, R. Diebold,
S. L. Kramer, and A. B. Wicklund
Argonne National Laboratory, Argonne, Illinois 60439

(Presented by D. S. Ayres)
ABSTRACT

We prefent preliminary results from a study of
1 p—K K'n at 6 GeV/c with the Argonne Effectiva
Mass Spectrometer. The 100, 000-event data sample
shows a Jdramatic drop in the Y2 moment of the
K K* decay angular distribution 3t 2 K'K' mass of
1500 MeV. This feature is interpreted as a result
of f-f' interference, which can also explain the excess
of D-wave cross section near 1450 MeV observed
previously.

In a previous experiment with the Argonne Effective Mass
Spectrometer (EMS), we studied the reactf',onw p—K K 'nat
6 CeV/c witha 16,000~event data sample. ' The clata were analyzed
in terms of t-channel moments <YP> of the X"K" decay angular
distribution. One of the most interesting aspects of the datais a
broad enhancement in <Y4> near 1350 MeV, which we have fitted
to interfering f and AD D-wave Breit-Wigner resonances. Figurel
shows our data and the results of the fits, along with the contribu-
tions from the f, Acz’, and interference terms separately.

Also shown in Fig. 1lis the prediction for 7 p—K°K®n, which
differs from our reactionin the sign of the interference between 1=0
and I=1 states decaying into KK. This prediction disagrees with
preliminary data of Beusch et al., who have measured r p—K K%n
at 9 GeV/cand obtimed a<Y > spectrum which has mnch the farfle
shape as our data.“ The f-A interference term is thus constrained
to be small, and both experiments are left with a large excess in
<YS> at KK masses around 1450 MeV. A structure atthis mass
has lgeen previously suggested by Beusch et al. on the basis of
K_SK data alone. Because of limited statistics, the nature of this
l'ngh mass D-wave enhancement has remained a mystery until now.

In a new EMS experiment on 7 p—K “x* n, we have obtained
more than six times the statistics of the previous one. Figure 2
shows preliminary data for the cross sectionand the Y% moment
in thet-channel. Backgrounds from other processes, which rise
smoothly with increasing K"K™ mass, are substantial (10 to 30% for
<Y°> at 1500 MeV) and have not yet been subtracted. We believe
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Fig. 1. Fits to the <Y2> mass spectra in the t
ranges indicated. The solid line is the fzt, the dot-
dashed line is the prediction for 7 p—K °K°n.

that both the excess Lear 1450 MeV and the dramahciirop 1n<
around 1500 MeV aretie result of f-f' interference. > This wo
also explain the excess seen in 1 p— KsKsn since f-f' mterference
should be the same for the two reactions.

Qualitatively, our data suggest a 180° phase difference in the
amplitudes for production and decayinto of the f andf'. Added
to this, the rapidly changing Breit-Wigner phase of the narrow f'
then causes the f-f' interferenceto change from constructive to
destructive near 1500 MeV. The magnitude of the effects which we
observe in <Y, > are consistent with this picture, and also with the
data of Beusch et al. % on n"p—~K°%K°n. Beusch et al. have inter-
preted their data in terms of an upper limit for the f'—wr decay rate,

Tif'—mr)/T (' = all) <1%.

By isolating the one-pion-exchange part of f' production, we
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Fig. 2. Prelj inary results fromthe neweirpeziment
on v p—-K K'naté GeV/c, 0.08<-t<0.20 GeV". The
data have not yet been fully corrected for substantial

backgrounds.

expect to extract the f'—mr branching ratio. This number, com-
bined with our values for the f—- KK branching ratioand the relative
f-f' productionphase, willgive a precise value for the SU(3)mixing
angle of the 2% nonet. The sign of the interference is already obvious
from our data, and implies that the mixing angle is slightly less than
the ideal angles of 35.3%, i, e. that the f' contains more octet than for
ideal mixing.

In addition, we expect to perform an amplitude analysis for KK
masses upto 1800 MeV. Isospin decomposition of the amplitudes
should be possible becal_igse the same experimentalso l&as 40,000
events of the reaction® n—-K K'p (equal to 7 p— K°K’nbyisospin
invariance). Comparison with our  p—K K ndata will allow
measurement of the interferencebetweenl=0 and I=1 states, which
has the opposite sign in the two reactions.
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