







































































































Neutrino Interactions Simulation

and Event Generation

lectue2TWhathappensafter
a neutrino interacts

note correspond to discussion

questions throughout this lecture

Let's start with one

What particles can be produced in
a high energy DIS neutrino interaction

Which do you think are visible andwhy








Particle Data Group Passage of ParticlesthroughMatter





Given this what is the most physically motivated

description of Ey for a muon
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Particle Data Group Passage of ParticlesthroughMatter
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Muon energy
losses in ice

Koehne et al

PROPOSAL 2013



Muon range in ice Koehne et al
PROPOSAL 2013



Electrons

How do you think electrons will

behave in Ice Cube compared to muons

a similarly they are stable leptons

b they will always be MIPs

c they will always be in the
radiative regime
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Electron energy losses in ice

Koehne et al PROPOSAL 2013



Grupen Shwartz 2008

Grupen Shwartz 2008



Between muons tracks and electrons cascades

which do you think
has better

energy reconstruction

directional reconstruction

tadrons

TenaVidal et al2022
DIS

91 jtic

Sarkar 2000 Hadronic invariant mass



Hadronic shower Grupen Shwartz 2008

Important aspects
of hadronic cascades



Simulated hadronic

V S EM showers in

the atmosphere

Grupen t Shwartz 2008

note Xindi



Taus

What is limiting the range of

muons and tans at each point
ionization radiative losses or decay
Bonus how does the range scale with

energy in each region
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Koehne et al PROPOSAL 2013
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Ice Cube 2022
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So how do we detect charged particles

Grupen Shwartz 2008



Between ice and water which do you

expect to have better

angular reconstruction

energy reconstruction

Other high energy neutrino detection techniques


