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RESULTS ON TWO-BODY DECAYS OF THE {3100 )-iESONANCE (+)

L. Criegee, H.C. Dehne, J. Fox, G. Franke, G. Horlitvz, G. Knies,
L. Lohrmann, H. Schmitz, T.N. RangaSwamy(g), U. Timm, P. Waloschek,

G.G. Winter, S. Wolff, W. Zimmermann

Abstract

The two-body decay modes 3(3100)-4-/u;u~ and -»pp were observed with
the magnetie detector PLUTO at the storage ring DORIS. We obtain che

_
relatvive branching ravios e lu/T" = 0.32 £ 0.08 keV and [o5 /Tje -

0.051 ¥ 0.02. 1n addition we find Lhe/u pair forward-backward asymmetry

%i% = 0.06 £ 0.07 in the angular range 0.6% lcos 9]§O.85, indicating

. o+ .
the absence of a dominant V-A term in ithe decay process.

(+) Contribution to the 1975 International Conference on Lepton and
Photon interactions at High brergies, Stanford, Calif. U.S.A.

(§) On leave of absence from the Tata Institule, Colaba, Bombay—5
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The magnetic detector PLUTO uses a superconducting solenoid with the
field parallel to the ete” beams in the storage ring DORIS. The acticn
of this field on the stored beams is compensated by two smaller sole-
noids on either end of the main coil. The operation of the storage ring
was found to be uncritical up to the highest field of 2 Tesla tried out

during the runs.

Final state particles are detected by a set of cylindrical multi-wire
proportional chambers within the useful volume of the magnet (1.4 m
diameter, | m in length). In the first runs the detector covered about
85% of the complete solid angle. Photon detection is provided by a lead
converter of 0.%1 radiation lengths at a radius of 39 cm. Muons are
identified by two sets of plane wire chambers - one set around a polar
angle of § = 99” relative to the beam axis and coveriﬁg the full azi-
muth (Lhe total solid angle coverage is 0.3%4 x 4y ); the individual
chambers are arranged in slots of the iron yoke. A second set of cham-

bers close to the forward and baciward directions placed outside the

yoke (50 ¢m iron) covers an additional solid angle of 0.06 x 47C,

The delector is iriggered by combining the wire signals from the cylin-
drical chambers and demanding specific hardware patterns in two succes-
ive stages. The first stage selects track elements in iwe closely spaced
chambers thereby accepuing tracks with fairly large curvaturcs. The se-
cond, s«lower stage, recognizes and counts tracks over several chambers
with the aid of shift register memovies associated with each chamver and
a predefined set of coincidence patterns. The trigger demands one of

thhe following conditions: (a) two coplanar tracks, (b) two iracks with

an azimuthal angle difference hetween 40° and 1400, (e) three or more



tracks with no restriction on angles.

We present here our first results on the two-body decays of the J(3100)
resonance. The data samples taken with fields of 1.6 Tesla and 1.0 Tesla
were used in this analysis. The events are selected by an initial search
for a chamber having two sparks with an azimuthal angle difference close
to 1800, the total number of sparks in this detector being less than a
predefined maximum. The remain;ng sparks on the two tracks are then
picked up and this entire set is fitted to a single track in order to
obtain a high momentum resolution. During the fitting procedure correct-
ions are applied to account for the nonzero crosgsing angle of the ete”
beams and the consequent center of mass motion. To achieve a significant
" reduction of the cosmic ray and beam gas background the events are cénf

strained to originate from the interaction region.

MUON PAIRS: Fig. 1 shows the observed momentum distribution of

collinear events from the reaction:

et + e = J(3100)—-r/u;u—
obtained from the 1.6 Tesla data. The muons are identified by demanding
a clear signal from the muon chambers along one of the two tracks. The
cosmic ray muons passing very close to the interaction region lead to a
non-removeable background under the peak. Most of the events detected
are in the range | cos 0 |5 0.35, 8 being the polar angle
between the incident e and the outgoing/u+. Fig., 2 shows the muon pair
_yield as a function of the center of mass energy for muons in the above
angular range (after background subtraction). The energy dependence of

the data bhas been fitted to a constant (QED contribution) plus a Gaussian.
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To obtain the true energy integral over the resonance the area under the
Gaussian after subtracting the QED part is corrected for the limited
solid angle for muon detection assuming a uniform @ distribution and a
1+Gos29 polar angle distribution. Radiative corrections (facfor 1.6)
were also applied. The true energy integral over the resonance is then

n

6;" (&Ch
3icD

; +
)dE&H = 770 ¥ 190 nb MeV

The error is dominated by systematic effects which come mainly from an
insufficient knowledge of the precise shape of the excitation curve and
radiative corrections. In terms of the widths the above result reads
- 71 P
‘ecfr“- M

‘ A6 dE = 0.32 T 0.08 kev
T 2@z )7

The events observed in the front and back muon chambers lead to ; sen-—
sitive determination of the forward-backward asymmeiry. This ratio is
in addition almost independent of the detection efficiency due to the
small curvature of the tracks. Averaged over the resonance peak and
utilizing the data from the 1.6 Tesla and 1.9 Tesla runs we obtain:

¥-B

+
F+B 0.06 = 0.07

for 0.6] % Cos Of £ 0.85. This value argues against a significant V A
S g

part in this decay process.

PROTON ANTIPROTON PAIRS: An attempt was made to select hadronic pairs

among the collinear events in the 1.6 Tesla data by looking for particles
which neither penetrated the muon shield nor produced a shower in the

lead absorber. This sample is still dominantly composed of electrons,



Demanding a minimum of ten sparks in the
entire cvent improves the momentum resolution and the separation of the
hadrons. Fig. 3 shows the reciprocal momentum distribution for events
identified &s muons and not muons respectively. An indication of a
group of particles around the expected momentum (1/p = 0.812) for pp
pairs is seen in the not muon spectrum. Separation from the background
is made difficulv by the breméstrahlung losses of the electrons. How-
ever, if we now eliminate events with large differences in the measured
transverse momenta of the two tracks, all of the bonafide pE events
(20 events) remain whereas the electron-positron background is signi-
ficantly reduced (Fig. 4). The corresponding sample of muon pair events
obtained with the same criteria (388 events) leads to the branching

ratio:

T _ i. )
f,or//”'[;y~ = 0.051 % 0.02

. — I . . 1)
Using the ratio leo T\ = Cr/r = 0.069 obtained from the SPEAR detector

the result can also be stated as
{kfyﬁ; = 0.0036 = 0.0015

for the angular interval | Cos 81 € 0.34.

1) A.M. Boyarski et al., Phys.Rev.Lett. >4, 1357 (1975)
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Figure Captions

Fig. 1 Distribution of 1/p (p = momentum) for collinear muon pairs

Fig. 2 Yield of muon pairs from e+e_.4./u;u_ as a function of the

CM energy

Fig. 3 Distribution of 1/p a) for muon pairs b) for collinear

pairs, which do not satisfy criteria for muon

Fig. 4 Same as Fig. 3b), but excluding events with a large energy

loss in ene track (shaded histogram)
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FIG.1 Distributionof Vp for collinear m-pairs from J (3100 MeV)
The background below the peak is from cosmic ray M's
which survive the collinearity cuts
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