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The decay D (1285)—K * K ~7° has been studied. The invariant-mass distribution
of the kaon pair has been found with a statistical base an order of magnitude better
than in previous studies. Analysis of the differential spectrum dN /dm . - in the
d-dominance model shows that the & (980) meson cannot be described as a Breit-
Wigner resonance with a small width. The “effective width” of the § meson at the
point s = 1 GeV/c?is I's > 180 MeV/c?. This result indicates a strong coupling
of the § meson with hadrons.

We have studied the differential probability for the decay
D(1285)~ K* K™ x#°. (1)

The experiments were carried out on the Lepton-F apparatus’ in a beam of 70-GeV
secondary negative particles on the accelerator of the Institute of High-Energy Physics
with a momentum of 32.5 GeV/c and an intensity of 4x 10° 7~ /cycle. The source of
D mesons was the charge-exchange reaction

Tp =+ KYK n%n. (2)

The apparatus included primary-beam detectors, the target with guard counters,
a wide-aperture magnetic spectrometer with proportional chambers, and the GAMS-
200 hodoscopic ¥ spectrometer.” The charged particles in the initial and final states
were identified with the help of gas-filled threshold Cerenkov counters.

We detected 4 10° primary trigger events; this figure corresponds to a flux of
2x 10" 7~ mesons through the target. The details of the exposure and the data
analysis procedure are described in Ref. 1.

Figure 1 shows the distribution in the invariant mass of the K *K ~7° system
produced in reaction (2). In the mass spectrum we can clearly see a peak with
M = 1287 + 5 MeV/c?, which corresponds to the production of a D meson. The mass
and width of this resonance correspond well to the tabulated values when the instru-
mental resolution is taken into account. The number of events in the peak is
Np =353 +20.

The differential spectrum dN /dmy -, - was determined by the following proce-
dure. The complete K *K ~ mass spectrum in reaction (2) was broken up into intervals
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FIG. 1. Mass spectrum of the K *K ~7° system in the reaction 7~ p—K *K ~7°n.

15 MeV wide. For each such interval we constructed a spectrum of the K *K ~7°
system, which we analyzed to determine how many D mesons it included. Figure 2
shows the results of this analysis for one of these spectra. The parameters describing
the resonance (M, = 1287 MeV, I';, = 46 MeV) were determined from the total spec-
trum of the X *K —#° system (Fig. 1) and held constant for all distributions. The
background under the peak was described by a smooth curve with two adjustable
parameters. Following this procedure, and taking the efficiency of the apparatus into
account, we found the final spectrum dN /dmy - for decay (1), which is shown in
Fig. 3. The resolution of the apparatus with respect to myg.x - is + 5 MeV/c? in the
range of measurements.’

The primary experimental result of this study is thus the differential mass spec-
trum of the K *K ~ pair in the decay D (1285}—»K *K ~#°, with a statistical base an
order of magnitude better than for previous data.’

It was shown in Ref. 4 that an analysis of the spectrum dN /dmy - x - can reveal
the nature of the scalar meson & (980). The reason is that the set of quantum numbers
of the K *K ~ system in the decay of the D meson (I = 0, J°¢ =J **)is limited: = 1,
JPC =0++, 2++,.... The s wave would naturally be expected to be predominant
because of the small energy evolution.

To test this assumption, we attempted to describe the experimental spectrum of
kaon pairs with a d-wave phase space (Fig. 3):
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FIG. 2. Mass spectrum of the K *K ~#° system for 1000 MeV/c® <my . - < 1015 MeV/c%,
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FIG. 3. Experimental differential spectrum dN /dmy . - in the decay D (1285)—K * K ~#". The curves are
fits of the experimental data. a—The d-wave phase space according to Eq. (3); b—formula (5) with a
propagator in the form of a relativistic Breit-Wigner resonance with the parameters M = 983 MeV/c? and
I’ = 54 MeV/c? c—formula (5) with Dj(s) from Ref. 8.
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dNjdmy + g ~ (P% )V (BF) 3)

where P } is the momentum of the #° in the c.m. frame of the D meson, and P} is the
momentum of the K meson in the frame of the dikaon. The fit is clearly unsatisfactory
(confidence level < 10~'"). The assumption of s-wave dominance is thus correct, and
the scalar meson § (980) can contribute substantially to decay (1). In this (5-dominance)
model, the decay (1) proceeds in accordance with
D~ §n , (4)
> K*Kk-
and the differential spectrum is described by
dN fdmy - ~ (BAY BE /1Dy ()17,
where Dy (s) is the 5-meson propagator.

For narrow resonances lying substantially above the thresholds for the primary
decay channels, the relativistic Breit-Wigner formula is valid for D (s). This is the
approach which has been taken to describe the § resonance observed in the 77 mode.’
However, a description of our experimental spectrum by expression (5) with this pro-
pagator has a confidence level of 3X 107° and is unsatisfactory (Fig. 3). This result
shows that the nature of the propagator for the 6 meson, Dy(s), is more complicated:
The “effective width” of the resonance depends strongly on the invariant mass of the
decay products, because the pole is near the threshold for one of the primary (K *K ~)
decay channels. This factor was taken into account in Refs. 7-9.

(5)

Curve c in Fig. 3 is a fit of the differential spectrum with the formulas of Ref. 8.
For the “dynamic width” of the § meson at the point s = 1 GeV/c? we find the

limitation I's (\'s = 1 GeV/c?)> 180 MeV/c? (at a 98% confidence level). The value of
this parameter suggests a strong coupling of the § meson with the hadrons and elimin-
ates the problem of the “puzzling” narrowness of the 6 meson.
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