
374 

(~) 3200 

2800 

2400 
0 

o2000 

~1600 
Z 

~1200 

800 

400 

0 0 

ALEPH o DATA 
o-- MONTE C A R ~  

0.2 0.4 0,6 0.8 1 
E~. / E~,, 

(b) 4500 
4000 
3500 
5000 

E25oo 
> 

u2000 

1500 
1000 
5OO 

0 

~ ' l ' ' ' ' l  . . . .  I . . . .  I ' ' ' ' 1  . . . .  I . . . .  I . . . .  

ALEPH 
dX  oA'A 

i i  

5 10 15 20 25 50 55 40 
CHARGED MULTIPLICITY 

2000 

~1600 
0 

~1200 
Z 
U 
> 

800 

400 

. . . .  I . . . .  i . . . .  I . . . .  i . . . .  

ALEPH o DATA 
-- MONTE CARLO / '  

I I i i i i r i i r i I i i i i I p i i i I 0 0 0.2 0.4 0.6 0.8 
Icos 01 

Fig. 7a--e. Distributions for events with the track-based selection. 
a) Total charged energy divided by the beam energy, b) Multiplicity 
of charged tracks, e) Absolute value of the cosine of the angle 
of the sphericity axis with respect to the beam direction 
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Fig. 8. Hadronic cross sections in the charged energy interval (0.10, 
0.15) x 1/s as a function of those in the interval (0.3, 1.0)x l/s at 
different centre-of-mass energies (the three cross sections at the 
peak have been averaged) 

5.2 The calorimetric selection 

The other, independent, event selection uses calorimetric 
data to select hadronic Z decays. The acceptance is 
slightly larger compared  to the track based selection and 
data collected when the TPC was not operational are 
recuperated. Events are required to have E C A L  energy 
measured with the wire readout  of at least 7 GeV in 
the barrel or 1.5 GeV in each end-cap, as well as a com- 
bined E C A L  and H C A L  energy of at least 20% of the 
centre-of-mass energy. These requirements, as will be 
seen, reduce two-photon event rates to a negligible level. 
A time window of _+ 100 ns, measured on E C A L  signals, 
removes the bulk of cosmic-ray background.  After these 
cuts 75430 events are preselected of which 52008 have 
5 or more tracks and are accepted. The other 23422 
events with less than 5 tracks contain backgrounds 
which are removed by additional cuts: 

 9 Bhabha events are removed on the basis of large but 
local energy deposition in the ECAL:  the two most  ener- 
getic E C A L  clusters of the event are required to be less 
than 35 and 25 GeV, respectively. Two particular angu- 
lar regions, the area of overlap between barrel and end- 
cap, where energy resolution is degraded, and the low- 
angle area, where part  of the event may be lost due 
to E C A L  geometrical acceptance, need more care. For  
these regions, the additional requirement is made that  
the summed energy of the two main E C A L  clusters is 
less than 84% of the total calorimetric energy. In total 
12 536 Bhabha candidates are rejected. For  a sub-sample 
of the rejected events the angular distribution is shown 
in Fig. 9. It  compares well with the theoretical expecta- 
tion for Bhabha events. 
 9 Z ~ ' c  + ~- events are removed by their characteristic 
collimated back- to-back jet structure. The calorimetri- 


