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Outline

❑I’ll show comparisons of the inclusive NC cross section at the Born 
level from Pythia6, Djangoh, and Pythia8 with calculations using the 
input PDF.

❑Next, I’ll discuss the results of Djangoh and Pythia6 NC simulations 
when including QED radiative effects.
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NC cross section extraction

❑Inclusive NC events are 
generated at the Born level for 
the 3 simulation programs using 
the cteq6l1 (10042) – LO fit w/ 
LO αs – and the cross section is 
extracted using the binning 
shown.

❑The average cross section in 
each bin for the simulation 
programs is compared to a 
calculation using the PDFs 
directly.
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NC cross section extraction
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Cross section comparison – simulation and calculation
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Cross section comparison – simulation and calculation
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Some comments:

❑ The calculation (blue curve) shows the 
result of calculating at LO the average 
reduced cross section in each bin using 
the equation on the previous slide.

❑ Pythia6 is higher than Djangoh at low x. 
This is probably due to Pythia6 including 
additional processes.

❑ Pythia8 (at least the input file I am using) 
has strange behavior at low-x.

❑ Pythia6 will agree with the calculation at 
higher Q2 if only LO process events are 
selected (see next slide).



Cross section comparison – Pythia6 process selection
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Radiative effects in the simulation programs

❑Djangoh includes QED radiation based on the HERACLES program.

❑The BNL version of Pythia6 includes QED radiation based on the 
RADGEN program.

❑I’ll focus mostly on Djangoh today. 
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Radiative effects channels in Djangoh
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Channel 1



Radiative effects channels in Djangoh
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Channel 6

Channel 7



Radiative effects channels in Djangoh
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Channel 8 ???



Kinematic distribution – scattered electron vs. true
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In incoming proton rest frame:



Kinematic distribution – scattered electron vs. true
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Issue w/Djangoh that 
should be fixed soon

In incoming proton rest frame:



This issue is only important at lower Q2
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Kinematic distribution – scattered electron vs. true
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In incoming proton rest frame:



Kinematic distribution – scattered electron vs. true
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In incoming proton rest frame:

𝑦 =
𝜐𝑡𝑟𝑢𝑒
𝐸



Kinematic distribution – scattered electron vs. true
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In incoming proton rest frame:



Radiative correction factor – scattered electron method
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One event in PythiaeRHIC/RADGEN
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One event in PythiaeRHIC/RADGEN
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See the radiated photon in the 
final state

But q is given an e-e’ – not 
as e-e’-k. So, I don’t know 
how to interpret the event 

output.



Conclusions

❑Generators seem to work well (with some small caveats) at Born level 
at calculating inclusive NC cross section. Cross section analysis code is 
working well.

❑Radiative effects need some work in both programs.
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