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By definition, no transverse momentum for partons
from longitudinal PDFs[1],

0 = 𝑃"(𝑞) = 𝑃" (!𝑞)

⇒ 0 = 𝑃" 𝑍∗ = 𝑃"(𝑓 ̅𝑓)

Using LO matrix element to calculate the hard part,
𝑃
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[1] In this study, CT14 LO is used for PDFs input.
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Using LO matrix element to calculate the hard part,

𝑔With initial-state radiation (ISR),

𝑃" 𝑍∗ = 𝑃"(𝑓 ̅𝑓) ≠ 0

Final-state radiation (FSR) won’t affect 𝑃" 𝑍∗
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[1] In this study, CT14 LO is used for PDFs input.



pTZ.fill( pythia.info.pTHat() );

𝑷𝑻 for the hard part
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pythia.readString("WeakSingleBoson:ffbar2gmZ = on");
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pythia.readString("PartonLevel:ISR = off");
pythia.readString("PartonLevel:FSR = off");

pTZ.fill( pythia.event[iZ].pT() );

?

if (pythia.event[i].id() == 23)iZ = i;

𝑷𝑻 for Z boson
ISR turned off 𝑑𝑁
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pythia.readString("WeakSingleBoson:ffbar2gmZ = on");



𝑷𝑻 for Z boson
ISR turned off 𝑃" = 0

𝑃" ≠ 0
… …
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𝑷𝑻 for Z boson
ISR turned off



pythia.readString("PartonLevel:ISR = on");
pythia.readString("PartonLevel:FSR = on");

pTZ.fill( pythia.event[iZ].pT() );

if (pythia.event[i].id() == 23)iZ = i;

𝑷𝑻 for Z boson
ISR turned on 𝑑𝑁

𝑑𝑃"

𝑃"

pythia.readString("WeakSingleBoson:ffbar2gmZ = on");



Thanks



Pythia Event Listing
ISR turned on



Pythia Event Listing
ISR turned on

Picked up by pTZ.fill( pythia.event[iZ].pT() );

Picked up by pTZ.fill( pythia.info.pTHat() );
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Pythia Event Listing
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Picked up by pTZ.fill( pythia.event[iZ].pT() );
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Some Pythia commands pythia.info.pTHat()



Some Pythia commands

pythia.event[iZ].pT() 



Some Pythia commands WeakSingleBoson:ffbar2gmZ = on


