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time.

GeV this measurement was performed for the first
In the range of cms energies between 7.2 and 9.4

< nA(cont.) > = 0.076 t 0.018 t 0.015.

mass energies 7.2-10.0 GeV

rate of the A barion in the continuum at center of
We have measured also the inclusive production

obtained.
The A momentum spectrum in direct T(1S) decays was

n.:_.—(T(1S)diI_) > = 0.038 t 0.015 t 0.009.

A dir< n(T(1S)_) > = 0.194 t 0.018 t 0.017,

of the A and E barions in direct T(1S) decays
ring we have measured the inclusive production rate
Using the MD—1 detector at the VEPP—4 e’e- storage
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angle of 0.4-411 sr the momentum resolution of the tracking OCR Output
momenta measured by 38 proportional chambers. In a solid

In MD-1 charged particles are detected and their
here only the features essential for the present analysis.

ments have been described elsewhere [3,4,5]. We will mention
storage ring in 1980-1985. The detector and trigger require

The MD-1 detector was in operation at the VEPP-4

EXPERIMENTAL APPARATUS

in the continuum.

luminosity of 5.6 pb * on the T(1S) resonance and 16.6 pb
ring. The used event sample corresponds to an integrated
performed using the MD-1 detector at the VEPP-4 storage
decays through the An decay channel. The experiment was
served also the production of E barion in the direct 'I`(1S)
measurement was performed for the first time. We have ob
In the range of cms energies between 7.2 and 9.4 GeV this
production in the direct 'f(lS) decays and in the continuum.

In this paper we present a new measurement of A-barion
of more than 2.5 in comparison with the continuum.
yield in direct T(1S)—decays, that is enhanced by a factor
The previous measurements [1,2] discovered a large barion
difference between the fragmentation of quarks and gluons.
tion offers a unique opportunity for a study of the

The inclusive production of barions in e`e annihila



state. OCR Output

References to specific states also imply charge conjugate

than 3 cm.

beam axis in the plane transverse to the orbit is greater
1. The distance from the secondary vertex of A to the

background.
The following cuts were used to reduce combinatorial

is greater than 400 MeV/c and as a pion otherwise.
simply identify charge particle as a proton if its momentum
less than 400 MeV/c respectively. So in this analysis we
tinuum) contain proton and pion with the momenta greater and
of events of the decay A —> pn- *’(A from the T(lS) or con

Our A selection procedure uses the fact that about 85%
T(lS) decays and the continuum events respectively.
efficiency of 92% and 83% was achieved for the multihadronic
tem and shower-range chambers were used. The detection
The criteria based on an information from the tracking sys
procedure of its suppression was described elsewhere [5].
from Bhabha, two—photon, cosmic and beam·gas background. The

The primary event sample contains a large t intribution

EVENT SELECTION

T(lS) hadronic decays.
The detection efficiency of the trigger is 97.9% for the
two particles (including photons) in an event are required.
counters, the shower—range and tracking systems. At least

The trigger information comes from the scintillation
orbit plane and equal to ll.3 kG at the T(lS) resonance.
magnetic field in the detector is transverse to the beam
scintillation counters and the 8 gas Cherenkov counters. The
of proportional chambers and stainless steel plates), the 24
detector comprises also the shower—range system (sandwiches

system is <>‘___/p=(5-7)-p(GeV),%. The central part of the



was taken into account. OCR Output

(e*e_7) events (21%) was subtracted and detection efficiency
photon (l%), tau-tau (2%), beam-gas (1%), radiative Bhabha
the continuum are shown in Table 1. The background from two
and corresponding number of produced multihadronic events in

The integrated luminosities at different cms energies
observable T(1S) electromagnetic decays through qq pairs.
of T-mesons is decreased by (8.8 t 0.5)% that is the part of

continuum l/s were taken into account. Afterwards the number

rated luminosities and cross-section dependence in the
region of 8.8-10.0 GeV’ were used. The corresponding integ
In this analysis the data with cms continuum energies in the
98200. It decreases by 28% after the continuum subtraction.

The total number of events in our T(lS) sample is
efficiency on beam energy was taken into account.
0.2-0.6. In the continuum the dependence of the detection

above mentioned cuts it is equal to 2.5% for the x range
p pAmaxmax/

2

of scaled momentum x(x= p/p, p= w/ Eli- m; ). After
The detection efficiency was determined as a function

ractions of hadrons were simulated with the NUCRIN code [9].
detector was simulated using the UNIMOD code [8]. The inte
LUND program [6,7]. The passage of particles through the
Carlo technique. The hadronic decays were generated with the

The detection efficiency was calculated using the Monte

DATA ANALYSIS

greater than 25
by the requirement that the angle between p and wt must be

The background from converted photons was suppressed

is less than 8

the vector connecting the primary and the secondary vertex
3. The angle between the flight direction of the A and

candidate decay vertex is less than 0.6 cm.

2. The minimum distance between tracks in the A



continuum was subtracted. For the data fit we used the OCR Output

after the above mentioned cuts. The contribution of the

Figure 1 shows pn- mass spectrum for the T(1S) data

(the contribution of continuum is subtracted).
Fig. 1. pn invariant mass distribution for the T(1S) data

Mw., MeV

1080 1120 1160 1200

,550

"’75

9.47 10.0 4 .89 22531

9.42 9.44 1.66 8237

8.8 4 .429.42 19095

8.0 8.8 4.06 19022

7.2 8.0 1.02 6172

(GeV) (pb ‘)
cms energy | luminosity | events number

produced multihadronic events in the continuum
The luminosity integrals and the number of

Table 1



data. OCR Output

Fig. pv: invariant mass distribution for the continuum
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M 40

MA= 1116. + 2. MeV, N A = 67 + 22

almost the same values

Note that the fit with free background parameters gives

AM: 1116. 1- 2. MeV, N _ = 77 + 18

for the data are following
shapes were taken from Monte Carlo. The results of the fit
nuum. In this case both the resonance and the background

Figure 2 shows pn mass distribution for the conti

AM= 1116.2 4; 0.4 MeV, N,_= 228 -1- 21

following
parameters. The results of the fit for the TUS) data are
described by a second order polynomial with three free
resonance shape from Monte Carlo. The background was



At W = 9.4 - 10.0 GeV < n.> = 0.098 t 0.027 t 0.014 OCR Output

At W = 7.2 — 9.4 GeV <n_ > = 0.070 t 0.027 at 0.020 ,

energy

rate of the A in the continuum for different cms beam

We have obtained also the results for the production

< n.(cont) > = 0.076 .t 0.018 t 0.015.

n (T(1S) ) > = 0.194 t 0.018 t 0.017, A air

T decays and in the continuum
the following A yield per multihadronic event in the direct

Taking into account systematic error we have obtained
in the efficiency calculation.

tion is distorted and this fact must be taken into account

of the same order. The observable A decay length distribu
are produced in the decays of E , which has the decay length
length distribution results from the fact that some lambdas
momentum spectrum [1,2]. The uncertainty in the A decay
nuum is based on known experimental information on the A
to the uncertainty in A momentum distribution in the contu—
errors is given in Table 3. Our estimation of the error due

The estimation of the different sources of systematic

0.4-0.6 I 0.053t0.016t0.011

0.3-0.4 I 0.29t0.071·0.04
0.2-0.3 I O.57t0.0910.06
0.1-0.2 I 0.82i·0.14t0.09

x interval] (1/N)dn/dx

A spectrum in direct T(lS) decays

It agrees with previous measurements [1,2].
decays is shown (N — total number of multihadronic events).

In Table 2 the A spectrum (1/N)dn/dx in direct T(1s)



than 0.5 cm. OCR Output

beam axis in the plane transverse to the orbit is greater
3. The distance from the secondary vertex of E to the

13

the vector connecting the main and E vertex is less than
2. The angle between the flight direction of the E and

MeV.

1. A-mass is restricted to be in the range of 1108-1124
decay products. The following additional cuts were used

We didn’t apply here the cut on the angle between A
the E signal.

heavier barions. We studied the An combinations to extract

A barions are produced often in decay cascades of

INCLUSIVE PRODUCTION OF THE E

9 I 20Total systematic error

3 I 16background shapes
Uncertainty in the resonance and the

5 I 5Monte Carlo statistics

2 I 2distribution
Uncertainty in the A decay length

3 I 7distribution

Uncertainty in the A momentum

3 I 7and efficiency calculation)
hadronic events (background subtraction
Uncertainty in the number of multi

system I 5 I 5
Detection efficiency of the tracking

Source of systematic error" W IT(1S)IContinuum

inclusive production of the A
The systematic errors (in Z) in the measurement of

Table 3



contribution of continuum is subtracted}. OCR Output(the

SW2'. 3. Mt invariant mass clistribtftion for the TUS) data

MM, MeV

1250 1300 1350 ·1400

<v1O

energy <n,:—> = 0.038 t 0.015 i 0.009.
obtained the E yield per multihadronic event at TUS)
distribution gives larger error (16%). As a result we have
A analysis. But the uncertainty in the E momentum

The sources of systematic errors are the saine as in the

M,: = 1323 L': 5 MeV, N,,= 9.9 i 4.0

background. The fit results are
have used the resonance shape from Monte Carlo and linear
to the A case. The clear E signal is seen. For the fit we
after these cuts. The continuum was subtracted analogously

Figure 3 shows Arc mass distribution for the T(1S) data
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this experiment] O . 0381·0.0l5tO . 009
ARGUS(88) [2] \ 0.0206t0.00l7t0.0023

0.016t0.004CLEO(8S) [1]

Experiment n..(Y l ::1 d l r

in T(lS) direct decays
The results on the inclusive production of the E

Table 6

7.2-9.4 0.070t0.027t0.020this experiment| 7.2-10.0 I 0.076.t0.018:0.0lS
ARGUS(88) {21 I 9.4-10.6 | o.092:0.0o3:0.00a

0.066t0.0l0CLEO(85) [1] I 10.4-10.6

GeV

Experiment I the cms range,|. <nATcontinuum)>

in the continuum

The results on the inclusive production of the A

Table 5

this experimentl 0.l94i·0.018t0.0l7
ARGUS(88) [2] I 0.228t0.003:0.02l
CLEO(85) I1] I 0.l9.t0.02

Experiment <nA(Ydh_)>

direct T(1s) decays
The results on the inclusive production of the A in

Table 4

studied for the first time.

the range of cms energies between 7.2 and 9.4 GeV was
measurements (Tabl.4,5,6). The production of the A barion in
studied. The results are in agreement with previous
decays and the A barions in qq continuum events have been

The production of the A and the EZ- barions in 'I`(lS)
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