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Abstract

Differential cross section and asymmetry for A0, A0 production have been
measured in e+e~ annihilation at 58 GeV in the scaled momentum Xp range
from 0.0 to 0.25. Using 241 pb"1 of data collected after VENUS detector
upgrade in 1991.

1 Introduction

Study of lambda baryon results the following informations. At low momentum re-
gion, we can get the information about baryon production mechanism. For example,
diquark production ratio, popcorn ratio, and so on. Diquark production ratio is the
ratio of diquark-antidiquark and quark-antiquark pair production in the color field.
This parameter will change total baryon cross section, popcorn ratio is a parameter
determining relative occurrence of baryon production by BMB and by BB configu-
ration. Here B is a baryon, M is a meson. In the popcorn mechanism, a meson exists
between two baryons. This parameter will change baryon anti-baryon correlation.
The smaller this parameter, the closer two baryons in the phase space.

At High momentum region, we can get the primary s-quark information. Because
the higher lambda momentum, the more s-quark events fraction. Figure ??? shows
fraction of s-quark events by lambda tagging. The ratio of total ss cross-section
and total hadron cross-section is about 12%, so at high momentum region we can
enhance s-quark events by lambda tagging and s-quark asymmetry will be given us
from the lambda asymmetry.

As a result of these analysis, many informations will be given us. So I began to
study about lambda production and its asymmetry.
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2 Analysis

2.1 Data correction and Standard multi hadron selection
The data were collected with the VENUS detector at TRISTAN storage ring. The
collected data are corresponding to 241 pb"1. These data were selected by Stan-
dard multi hadron selection [1] of VENUS to remove T+T~ events and two photon
events. After these standard multi hadron selection, 30,936 multi hadron events are
available.

Main components of VENUS detector in this analysis is LA, LG and CDC. CDC
is a main tracking system and its polar angle coverage is |cos0| < 0.75 [2]

2.2 Lambda selection
Lambda baryon has a relatively long life time and'its decay branch (Ac —> PK~)
is 64 %, So, we can separate lambda baryon from the combinatorial backgrounds
by well reconstructed secondary vertex and its invariant mass. To select lambda
baryon, the following cuts were applied to data.

1. Opposite charged tracks
to get the z-direction information of lambda, both tracks must be successful
in 3 dimensional reconstruction.

2. Ldecay < 10 C1T1

decay length is greater than 10 cm.

~ PA°
f

3
A

fraction of proton momentum against lambda momentum is determined by
decay kinematics of lambda baryon. Because of this kinematics, the higher
momentum track is assumed to be a proton.

4. a < 0.015 rad
a is a kink angle between momentum sum vector and a vector which direct to
the decay vertex.

5. |cosi9*| < 0.8
6* is a decay angle of pion in the lambda CM frame.

6. \MKir - MK\ > 2a ~ 30 MeV
MW7r is a invariant mass if both tracks are assumed to be pions. This cut was
applied to remove Ks.

7. Mee > 0.15 GeV
Mee is a invariant mass if both tracks are assumed to be electrons. This cut
was applied to remove gamma conversions.
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8. \cos0Ao\ < 0.7
polar angle cut was applied to remove the detector edge effect for study of
lambda asymmetry.

Figure 2 shows a invariant mass spectrum after the above lambda selection. Sig-
nal region was defined as a region from 1.104 to 1.128 GeV/c2 Background spectrum
was determined by the spectrum of like sign tracks and normalized by the number
of events in the off signal region. Center mass value is 1.1162 GeV/c2 and good
agreement with the world average [3] and mass resolution is 7.2 MeV/c2. The num-
ber of lambda was calculated by subtraction a invariant mass spectrum of opposite
charged tracks from one of like sign tracks bin by bin in the signal region.

As a result,
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Figure 1: Invariant mass spectrum after lambda selections. The higher momentum
track of the pair is assumed to be a proton. Solid line shows a invariant mass
spectrum of opposite charged pairs, dashed line shows one of like-sign charged pairs
normalized by number of events in the off-signal region.
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2.3 Differential cross section for A0 and A production
Differential cross section for A and A production is

da _ £ N?pp - a • Nfame

dXp~~ L-eA
(1)

where JV°H> is the number of events in the invariant mass spectrum of opposite
charged pairs, JV/ame is one of like sign pairs, "a" is a normalization factor, L is a
integrated luminosity and e\ is a overall detection efficiency.

Figure.2 shows the spectrum of A and A production with scaled momentum
Xp. Xp = PA°/Pbeam- The cross-sections have been corrected for acceptance and
detection efficiencies of pion and proton, lambda selection efficiency. These overall
efficiency has been estimated by Monte Carlo simulator VMONT. Error is only
statistical one. The lines show a value predicted by JETSET 7.3 [4] with Parton
shower model for various diquark production ratio.

This preliminary study prefers lower diquark production ratio than JETSET 7.3
default value 0.1 in the A production.
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Figure 2: Differential cross section for A0 and A0 production, as a function of scaled
momentum Xp. Xp = PA<>/Pbeam- The lines show a value predicted by JETSET 7.3
with Parton shower model for various diquark production ratio.
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Xp

0.00-0.05
0.05-0.10
0.10-0.15
0.15-0.20
0.20-0.25

d<r/dXp
measured

13.03 ± 3.44
9.26 ± 1.56
5.24 ± 1.46
2.22 ± 1.12
0.90 ± 1.40

dcr/dXp
[ 0.100 ]

15.00
15.14
8.70
5.49
3.71

d<r/dXp
[ 0.075 ]

9.87
10.11
5.82
3.83
2.62

d<r/dXp
[ 0.050 ]

6.90
6.88
4.12
2.63
1.76

unit • • • pb [ ] • • • diquark production ratio

Table 1: Differential cross section for A0 + A0 production, as a function of scaled
momentum.

2.4 Lambda forward-backward asymmetry at various mo-
mentum range

Lambda forward-backward asymmetry is calculated by the following procedure.

.A0 ^ Nf-NP
-^-a- N?

F{cas9$ = 0.7) (2)

where Nf is number of events of each bin in the forward region, Nf is one in the
backward region, i^cosfljjo4 = 0.7) is a acceptance correction factor for FB asym-
metry.

Figure.3 shows lambda forward-backward asymmetry . Difference between for-
ward and backward region has been calculated by bin by bin subtraction of invariant
mass spectra when lambda go to forward and backward region.

Also prediction of Standard Model and JETSET 7.3 is shown. Predicted value
has been calculated by the following equation.

" 1) • AFB (4)

where f is a flavor of the primary quark, Ff is a fraction of each flavor events, £/ is a
efficiency to correctly tag the primary quark direction. AFB is a forward-backward
asymmetry of quark flavor "f".
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Figure 3: Lambda Forward-backward asymmetry at various momentum region.

Xp

0.00-0.05
0.05-0.10
0.10-0.15
0.15-0.20

Aft
measured

-0.390 ± 0.296
-0.217 ± 0.187
-0.096 ± 0.253
0.057 ± 0.483

expected
-0.003
-0.016
-0.121
-0.199

Table 2: Lambda forward-backward asymmetry at various momentum region. Also
prediction of Standard Model and JETSET 7.3 is shown. Predicted value has been
calculated by the following equation. A^B = Y,f Ff • (2e/ — 1) • A^FB
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3 Summary

We have measured A and A differential cross-section and its asymmetry at \/S = 58GeV
using data of 241pb~1 collected by VENUS detector at TRISTAN. Differential cross-
section prefers lower diquark production ratio than JETSET 7.3 default value 0.1
in the A production. Lambda forward-backward asymmetry is consistent with pre-
diction of Standard Model and JETSET 7.3. but we cannot study about s-quark
asymmetry due to lack of statistics.
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