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Theoretical calculation and experimental measurement on production cross section of Z boson in µ-µ 

channel with Monte Carlo simulated data

Basics of Quantum field theory was discussed in this research. We proposed a way of 

calculating the production cross section of Z-boson in tree-level Feynman Diagrams using the 

existing Dirac Feynman Rules. Results are then compared with colliding data in Monte Carlo 

Event generator available in PYTHIA 8. Consistent results are attained.
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To turn to MCEG and experimental data, we use PYTHIA8:
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After ~50000 events, we have filtered the useful information and store them in an out file:

From the simulation we found out that the experimental cross section of the t-channel 

scattering of lepton pairs to Z boson is roughly 0.4 pb, in the same magnitude as the 

theoretical calculations.
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Together we have written an introductory 

QFT reports on the basics in calculating 

cross section of  elementary tree-level 

processes. 
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To proceed, we will employ the Casimir’s Trick to reduce the complexity of the calculations:
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