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lceCube Simulation Chain
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Neutrino Interactions

» Charged Current

vp+N—>0+X
v+ N— 0T+ X

» Neutral Current

v+ N—=v+ X
vp+N—>pp+ X

At relevant energies for lceCube the process of deep inelastic
scattering is dominating (E > 5 GeV).
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Deep Inelastic Scattering
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DIS Kinematic Invariants

> Bjorken scaling variable
Q2
X =
2Mvy
> Inelasticity in laboratory frame
v

Y=F
» Four-momentum transfer

q=ki — ko
Q2:—q2:

— (k1 — ky)?
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Inclusive Leading Order CC Cross Section
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Parton Distribution Functions

» PDFs (e.g. in Fa, F3, FL) can be measured in accelerator
experiments.

» Different experiments probe different kinematical regions.

» Extrapolate PDFs to regions of smaller x to describe the cross
section at highest energies.
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Currently Implemented Cross Section
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Include Corrections

v

Lepton masses

v

Higher order QCD processes

v

Nuclear effects

Radiative corrections

v

» Target mass effects

v

Heavy quark production
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Parton Distribution Functions

» Convolute NLO matrix element with PDFs to obtain cross
section.

» Parametrize PDFs in x at a scale Q2, which is large enough to
apply perturbative QCD.

» PDFs at scales Q% > QF can be calculated with the DGLAP
equations.

» Predict PDF values at unmeasured values of x.

» Uncertainties naturally increase outside the fitted region.
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