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P(qq)/P(q), and the extra suppression of strangeness in diquark pairs

d = ng,)f?(:qd‘);_

From the ratio of the proton to plon cross sections we obtain
P(qq)/P(q) = 0.10 + 0.01 independent of the value of the other two
parameters, Fixing P(qq)/P(q) = 0.10 the ratio of the K° to pion cross
sections yields P(s)/P(u) = 0.35 % 0.02 + 0.05 * independent of the value of
d. This result can be compared with the wvalue of 0.27 + 0.03 * 0.05
obtained by JADE [5]. With P(qq)/P{(q) = 0.10 and P(s)/P(u) = 0.35 the ratio
of the lambda to proton cross sections gives d = 0.26 *+ 0.07, in agreement
with that obtained from the ratio of cascade to proton cross sections
d = 0.32 £+ 0.13. The curves on Fig.5 show the predictions of the Lund Monte

Carlo using P(qq)/P(q) = 0.10, P(s)/P(u) = 0.35 and d = 0.32.

4. INTEGRATED CROSS SECTIONS
The total inclusive cross sections relative to cuu = Una?/3s

_glete” + mX) + sle¥e” 4 BX)
h ~ o -
M
vwhere h = K° or A, were obtailned by integrating the differential cross

R

sections. In the K° case the cross section was measured over the full
momentum range. In the A case unmeasured contributions from the 1low
momentum (p < 1.0, 1.0, 0.6 GeV/c at W = 14, 22, 34 GeV) and very high
momentum (p > 4.0, 5.0, 10.0 GeV/c) regions have been estimated using the
Lund Monte Carlo. The unmeasured contribution amounts to 43%, 35% and 14%
at W =14, 22 and 34 GeV/c. The systematic error on R, includes a
contribution due to the uncertainty in this estimation. The Rh values are
given in Table 3 and plotted in Fig.6 along with low energy data from PLUTO

[14], SLAC-LBL [15,16] and DASP [17,18) and high energy data from JADE [5]

#
Using our previous K! measurements we would obtain

P(s)/P(u) = 0.58 ¢+ 0.04 % 0.07.
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and this experiment [3]. The higher mass particles show a somewhat steeper
rise of Rh with increasing W. The multiplicity of each particle species at
W = 14, 22 and 34 GeV as measured in this experiment is given in Table 4.
In this table the numbers include all decay products from particles with
lifetimes less than 3.1071% sec. For example the number of pions includes

those from p, K;, A decay etc.

5. LAMBDA POLARIZATION

The weak decay of the A enables a measurement to be made of its
polarization from the decay asymmetry with respect to some axis. We first
discuss this on the assumption that the annihilatlon process is purely a
first order parity conserving e.m. process.

For the longitudinal polarization the A direction in the laboratory
system was the chosen axis and the forward backward asymmetry of the decay
proton in the A rest frame was measured. The asymmetry 1s defined as

AL=H

r b
where Nr (Nb) are the number of A's with the decay proton in the forward
(backward) hemisphere defined by the A direction in the laboratory. After

correction for losses due to the A selection procedure, this asymmetry is

related to the longitudinal polarization PL by

2

P :EAL

L
where a = 0.642 is the A decay parameter. Parity conservation 1n the
production process demands that primary particles show no longitudinal
polarization and therefore any such A polarization must result from the A's
being decay products of weakly decaying heavier states such as Ac ete. CP
conservation in such a decay demands that A's and K's should show opposite

polarization. The same considerations require that the resulting asymmetry

from A and ] decays of opposite longitudinal polarization must be the same.



8.
The decay asymmetry is shown in Fig.7(a) for A and | together as a function

of momentum. Within errors no significant asymmetry or trend with momentum
is observed and hence there is no evidence for any longitudinal polarization
of the A's. In the region from 2 to 5 GeV/c where the A signal 1Is cleanest,
the average asymmetry 1is +0.02 + 0.10 and we obtain longitudinal
polarization values of -0.12 * 0.44 for the A's and -0.19 % 0.45 for the
R's.

Measurement of a longitudinal A polarization has been proposed as a
method for measuring the polarization of the primary quarks resulting from
Z° exchange and y - 2° interference [19,20]. As the c.m. energy approaches
the Z° mass this becomes large even with unpolarised incident beams and such
a measurement would provide a valuable test of the standard model. However,
at our energy the values predicted by the standard model for both Q = +2/3
and Q = -1/3 quarks, integrated over all production angles is less than 0.1,
The resultant A polarization depends upon the details of the fragmentation
process but will be even less. Consequently with our present statistlcs at
this energy we are insensitive to such effects.

A transverse polarization of the primary particles conserves parity in
the annihilation process. For the A's this was searched for by examination
of the angular distribution of the decay proton in the A rest frame with

respect to the normal to the A production plane. We define

* et
Cose,, = L_?;,i[e“x B
IB11e" = &
where p 1s the momentum of the p(P) in the A(R) rest frame, e* is the
momentum of the e' beam in the laboratory and K is the momentum of the A(R)

in the laboratory.

The asymmetry is defined by

A = ¥, i,wdﬂwn
T uup k2 Ndcwn

where Nup and Ndoun are the number of decays with 0.0 < CosOT < 1,0 and

~1.0 < CoseT < 0.0 respectively. After efficiency corrections this is

related to the transverse A polarization by

Py = é Ay 1
With the above definitions C conservation and the forward-backward symmetry
of the lowest order annihilation process require that the asymmetry will be
the same for A and | at a particular production angle. Hence, again, A and
A were combined to search for any possible asymmetry. This asymmetry is
plotted against momentum in Fig.7(b). No evidence for any non-zero value is

observed. Between 2 and 5 GeV/c the average asymmetry is 0.07 * 0.08 and we

obtain a value for the transverse polarization of A's of -0.33 * 0.33 and

for K's of +0.31 + 0.32,

6. K° AND A PRODUCTION IN JETS

We have investigated the production of K°'s and A's in jets produced in
e*e” annihilation at W = 34 GeV. We first analyse all events as two jJjet
events. Fig.B8(a) shows the production cross sections for K°'s and A's

normalized to the total cross section as a function of the folded rapidity

E+ |p |
3
y = Elnir:ETELT, where P 1s the momentum component parallel to the thrust
L

axls of the event. Also plotted is the same distribution for all charged
particles assuming them to be plons. The data are corrected for acceptance,
efficiency and initial state radiation. The distribution for K°'s has a
similar plateau to that for the charged particles. The shape of the plateau
region in the A case is harder to establish since there is no reliable data
for y < 0.5 due to the difficulty of reconstructing very low momentum A's.
In Fig.8(b) we show the same distributions plotted as a function of y - Ymax

where Ypa is the maximum possible rapidity given by Ymax ~ in(W/M) and M is

X

the particle mass. For y -y > =2.0 the K° and the charged particle data

max

lie on the same curve., The A data however fall below this curve.
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TABLE 1 TABLE 2
The scaled cross section 3/8d0/dx (ub.Gev?) for K°,R° and A,k production at The differential cross section do/dp (nb/GeV/c) for K°,R® and A,K production
W = 14, 22 and 34 GeV. at W = 14, 22 and 34 GeV.
(a) X°,R° (a) K°,K°
W= 14 GeV W = 22 GeV W = 34 Gev W = 14 GeV | W = 22 GeV W = 34 GeV
x s/Bd0 /dx x s/Bd0 /dx x s/Bdo /dx ‘ p do/dp P do/dp p do/dp
0.07-0.10 3.16 * 2.68 | 0.05-0.10 4.26 * 1.18 | 0.03-0.04 6.41 * 2.33 | 0.00-0.50 0.88 £ 0.65 | 0.00- 0.50 0.21 *+ 0.33 | 0.00- 0.25 0.044 * 0.023
0.10-0.15 2.10 * 0.63 | 0.10-0.15 2.27 * 0.41 0.04-0.06 6.79 * 0.77 | 0.50-0.75 0.84 * 0,42 | 0.50- 1.00 0.51 * 0.13 | 0.25- 0.50 0.123 % 0.037
0.15-0.20 1.61 * 0.31 0.15-0.20 1.04 * 0.51 0.06-0.08 3.34 * 0.35 0.75-1.00 1.02 * 0.27 | 1.00- 1.20 0.46 + 0.13 | 0.50- 0.75 0.205 * 0.038
0.20-0.25 1.17 £ 0.22 | 0.20-0.30 0.51 % 0.14 0.08-0.10 2.63 * 0.24 1.00-1.20 0.92 * 0.27 | 1.20- 1.40 0.31 % 0.11 | 0.75- 1.00 0.170 % 0.022
0.25-0.30 0.98 +-0.17 | 0.30-0.40 0.29 * 0.10 | 0.10-0.12 2.08 * 0.19 1.20-1.40 0,93 * 0.22 | 1.40- 1.60 0.33 £ 0.09 | 1.00- 1.20 0.135 # 0.020
0.30-0.35 0.44 £ 0.12 | 0.40-0.50 0.05 % 0.07 | 0.12-0.14 1.54 % 0.15 1.40-1.60 0.66 t 0.19 | 1.60- 1.80 0.22 * 0.08 | 1.20- 1.40 0.131 % 0.016
0.35-0.40 0.29 * 0.09 | | ©0.14-0.16 1.59 % 0.15 1.60-1.80 0.70 * 0.15 | 1.80- 2.00 0.16 £ 0.07 | 1.40- 1.60 0.119 * 0.013
0.40-0.50 0.24 * 0.06 0.16-0.18 1.35 * 0.15 1.80-2.00 0.56 * 0,14 | 2.00- 2.50 0.095%* 0.043| 1.60~ 1.80 0.091 % 0.012
0.50-0.60 0.07 * 0.04 0.18-0.20 0.91 * 0.12 2.00-2.50 0.33 + 0.07 | 2.50- 3.00 0.081% 0.038| 1.80- 2.00 0.095 * 0.012
0.20-0.25 0.63 * 0.07 2.50-3.00 0.19 * 0.05 | 3.00- 4.00 0.077¢ 0.021) 2.00- 2.50 0.074 # 0.006
0.25-0.30 0.39 * 0.06 3.00-4.00 0.10 % 0.03 | 4.00- 6.00 0.014* 0.009| 2.50- 3.00 0.066 £ 0.006
| 0.30-0.40 0.30 * 0.04 | 4.00-7.00 0.005 £ 0.005| 6.00-11.00 0.000 0.005| 3.00- 3.50 0.046 * 0.005
0.40-0.50 0.14 * 0.04 | 3.50- 4,00 0.028 £ 0.004
0.50-0.60 0.068 * 0.040 4.00- 5.00 0.022 * 0.003
0.60-1.00 0.038 * 0.037 | 5.00- 6.00 0.018 * 0.003
R _ — | 6.00- 7.00 0.013 % 0,003
| 7.00- 8.00 0.0077 * 0.0028
(®) AKX ] 8.00-10.00 0.0028 *+ 0.0021
’ ‘ 10.00-12.00 0.0015 % 0.0012
; — ~T— = -17. . + 0.
W = 14 GeV ‘ W = 22 GeV W = 34 GeV 12.00-17.00 000232 0.0023
x s/Bdo /dx x s/Bdo /dx x s/Bdo/dx
0.22-0.30 0.21 * 0.07 | 0.14-0.20 0.42 * 0.17 | 0.075-0.09 1.84 * 0.72 (b) AR
0.30-0.40 0.089 * 0.032 | 0.20-0.30 0.22 * 0.05 | 0.09 -0.11 0.82 * 0.19 - e = ‘
0.40-0.60 0.018 * 0.012 | 0.30-0.40 0.062 * 0.033 | 0.11 -0.15 0.56 * 0.07 W= Gev | W= 2C Gev W= 34 Gev
| 0.40-0.60 0.014 * 0.013 | 0.15 -0.20 0.34 * 0.04 - ‘ T
| 0.20 -0.30 0.4 * 0.02 P do/de ___ IR do/dp P do/dp
| 0.30 -0.40 0.060 * 0.018 1.0- 2.0 0.089 + 0,034 | 1.0-2.0 0.052 + 0.014 || 0.6- 1.0 0.033 * 0.013
} 0.40 -0.60 0.032 * 0.015 2.0- 4.0 0.021 ¢ 0,008 | 2.0-3.0 0.032 + 0.010 | 1.0- 1.5 0.025 * 0.006
— — 3,0-5.0 0.010 + 0,004 | 1.5- 2,0 0.022 * 0.004
‘ 2.0- 3.0 0.017 # 0.002
| 3.0- 4.0 0.0081 + 0.0015
‘ 4.0- 5.0 0.0061 * 0.0012
5.0- 7.0 0.0031 + 0.0009
7.0-10.0 0.0017 * 0.0008
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TABLE 3

The total cross section for K°,i° and AR production

. gfe’e” » hX) + gle’e” » FX)

R . The first error 1s statistical the second

Particle multiplicity per event measured by TASSO.

22 GeV

W = 34 Gev

h
g
systematic.
W (GeV) Ryo Ry
14 4.59 + 0.40 + 0.69 0.53 £ 0.14 £ 0.12
22 4.66 £ 0.53 £ 0.70 0.89 + 0.18 + 0.19
34 5.92 + 0.20 % 0.89 1.26 £+ 0.11 £ 0.25 ‘

10.3

2.0

1.48
0.73
0.80

0.31

0.026 + 0.008

I+

[

I+

I+
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