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pp → Z → l+l−
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Hard scattering: 
fixed order (FO)
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Differential collider observables: e.g. transverse momentum

In collider experiments, the focus is on measuring and analysing kinematic distributions:  .

An example is the  transverse momentum . 
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The  transverse momentum spectrum in QCDZ

PARTON SHOWERS

The fixed-order description breaks down. 
We need for multiple emissions to describe 

the low  region.pT
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Smooth transition in the matching region

Matching formalism

The matched prediction combines...

... and the parton 
shower one.

... the NLO prediction ...
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pp → Z → νeν̄e

Supervisor: Paolo Torrielli (UniTo), in 
collaboration with Marco Zaro 

(UniMi) and Davide Pagani (UniBo)

Matching NLO QED 
computations and 
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Studied processes

pp → Z (stable)

pp → Z → νeν̄e

pp → W+ → μ+νμ

pp → Z → μ+μ−

ISR ISR + FSR

ISR = initial state radiation FSR = final state radiation

We simulated two processes: charged Drell-Yan  and  neutral Drell-Yan (in 3 versions)

Camilla Forgione 8/14GGI, Firenze, 04/11/25



Differential cross section w.r.t. the  transverse momentumZ

Validation phase

pp → Z → νeν̄e

MC@NLO = PS MC@NLO = NLO

ISR
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Conclusions and future prospects
My thesis work focused on extending the 

MC@NLO matching formalism to 
include QED radiation.  

The results obtained by analysing 
various processes confirmed the correct 

implementation of the method.

Further validation with more 
complex processes than neutral 

and charged DY. 

Turn on the QCD shower in the 
simulations.
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La loro luce si è spenta, com'è 
destino tra gli esseri umani. 

Ma la loro traccia è indelebile, 
lungo il cammino del 

progresso, non solo scientifico, 
dell'umanità. 

...

...

...

...

14/14GGI, Firenze, 04/11/25



Camilla Forgione

La loro luce si è spenta, com'è 
destino tra gli esseri umani. 

Ma la loro traccia è indelebile, 
lungo il cammino del 

progresso, non solo scientifico, 
dell'umanità. 

...

...

...

...

14/14GGI, Firenze, 04/11/25

Thank you!


