
 Study of high multiplicity e+e- collisions  
using archived data from the ALEPH detector at LEP 
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Motivation 
1. Search for signs of collectivity in e+e- collisions 
2. Study high multiplicity event shape 
3. Apply most advanced analysis techniques from pp 

collisions in a system with definite initial characteristics  
4. Develop framework to study jet fragmentation in e+e- 

as a function of multiplicity 

“collective effect” 
two particles with very 

different η are “correlated”

 two-particles from the same jet

back-to-back jet contribution
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almost linear increase with multiplicity 

Analysis Technique  

‣ Two Particle Correlation  

  

‣ Δɸ Projection
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1.6 < |Δη| < 3.0  (Long Range)0 < |Δη| < 1.6  (Jet Region)

Beam axis study

Conclusion
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back-to-back jet contribution with thrust axis 
randomly orientated with respect to the beam axis

single jet contribution

away side peak becomes narrower at higher multiplicity → residual contribution from three jet events 
back-to-back jet in e+e- similar to the beam remnant in pp collisions

1. First understanding of event shape as a function of 
multiplicity → enables the study of non-perturbative 
flow contribution 

2. No clear sign of collective flow in e+e- collisions 

3. Two particle correlation function also reveals the 
evolution of jet substructure modification as a 
function of event multiplicity 

4. Looking forward to analysis with event shape 
selection and with LEP2 data, which have higher 
multiplicity reach  

Thrust axis to follow the "direction of the color strings"
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Δɸ  Projection (Zero Yield at Minimum (ZYAM) 
subtracted)

no associated yield after ZYAM subtraction   
in low multiplicity  
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