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1.- Introduction 
 

High-resolution photons can also be prepared by 

collision of high-energy electrons and positrons. 

The exceptional power of this experimental 

technique illustrated by the gallery of collision 

diagrams can be used to study QED quantum 

electrodynamics, weak interactions, quarks and 

gluons and also to study or search for heavy quarks 

and leptons. On the other hand, e + e- annihilation 

is a "clean" process in the sense that the leptons 

appear in the initial state. 
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 2.- objective 
 

- Determine the effective section density 

function for the creation of heavy quarks with 

the given conditions. 
 

- Plot the cross section of heavy quark creation 

with respect to the energy level. 
 

3.- Methodology 

 

Although the similarities between annihilation and 

electro-production are becoming more and more 

evident but we must not forget one important 

difference. 

The events e e q q g   have three fragmented jets 

in the final state. The additional jet is a gluon. For 

large values of the annihilation energy Q; such that, 
2( ) 0.1 0.2s Q   it is expected that the three-jet 

event will represent approximately 10% of the final 

states. 

 

We will introduce the kinematic variables to 

describe this phenomenon (Tres-jet). The moment 

vectors of; which are produced by a virtual photon 

at rest; are shown in Fig. 
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4.- Results 
 

Logarithmic Model for Cross Section of 

e e qqg    
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Where: 

    : effective collision cross section 

XT : observable collision parameter 

C1  : constant for the first correction 

 

Computational model when C = 1: 

Plot[2.718−0.5∗Ln[
1
𝑥]∗Ln[

1
𝑥], {𝑥, 0.001,10}] 
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5. Conclusions 
 It is shown that for high energies in the order of teras, the probability of production of heavy quarks increases. 

 The energies that were worked were with: Q = 12GeV; 27GeV <Q <32GeV and 35GeV <Q <37GeV, by 
which it allows the production of heavy quarks in the electron positron annihilation. 
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