QED radiative effects in NC event
generators
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Outline

d1I'll show comparisons of the inclusive NC cross section at the Born
level from Pythia6, Djangoh, and Pythia8 with calculations using the
input PDF.

ANext, I'll discuss the results of Djangoh and Pythia6 NC simulations
when including QED radiative effects.



NC cross section extraction

dinclusive NC events are

generated at the Born level for g
the 3 Simulation programs using ma: = 10fb™" (N.C. Inclusive Simulatio
the cteg6/1 (10042) — LO fit w/ 3
LO a, — and the cross section is _
extracted using the binning

shown.

JThe average cross section in i
each bin for the simulation =
programs is compared to a -
calculation using the PDFs 0°  10¢ 100

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

Gr,NC

Gr,NC

£ o’=206eV? Q?=5.1GeV? _ Some comments:
sF 18 GeVe on275GeVp, {s=141 GeV cteq6l1 (10042)
F Pythia6 e p, 1e-03<y<0.98 and W’>10GeV’
b Prtag en 100098 and. W > 100e QO The calculation (blue curve) shows the
: L result of calculating at LO the average
| 3 '\:\Qo g.!_!:. reduced cross section in each bin using
A =89 00smuz Rt LTTT the equation on the previous slide.
s O Pythia6 is higher than Djangoh at low x.
’ (::12:—3;:2 iy . :55::1:::2.913;\:/:2::: This is probably due to Pythia6 including
additional processes.
O Pythia8 (at least the input file | am using)
o o has strange behavior at low-x.
w'_\. . '\'.,! R O Pythia6 will agree with the calculation at
\""“3.:_5 S mms. e aas higher Q2 if only LO process events are
waag ™ selected (see next slide).
—— R




Gr,NC

Gr,NC

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

dDjangoh includes QED radiation based on the HERACLES program.

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

dI'll focus mostly on Djangoh today.
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Radiative effects channels in Djangoh
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Radiative effects channels in Djangoh
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Kinematic distribution — scattered electron vs. true
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Kinematic distribution — scattered electron vs. true
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Kinematic distribution — scattered electron vs. true
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Kinematic distribution — scattered electron vs. true
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Kinematic distribution — scattered electron vs. true
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Gr,NC

Gr,NC

Radiative correction factor — scattered electron method
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Conclusions

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

(JRadiative effects need some work in both programs.



