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Simulation chain
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I only know
this

Weights!!!!



Nu&Mu in our detector

● Two ways:
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- Physic of propagation is included
- Computationally expensive

- Physic of propagation not included → Weights!!!
- High statistic

Can

GenVol

Can

GenVol



Atmospheric muons

● We only simulate downgoing muons (upgoing should be absorbed).
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- Full cosmic ray simulation
- Propagation in water using MUSIC/PropaMuon/etc
- Weights!!!!

CORSIKA MUPAGE

- Parametrization of muons at can
- No weights!!!!

Bundles



Atmospheric muons
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Neutrinos
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● Two sources (atmosphere and cosmic) but same simulation.
● Two main codes: gseagen (c++), genhen (fortran).

- Generate neutrino interactions in a volume
surrounding the can.
- Propagation muon in water using MUSIC/PropaMuo/etc

(A)NuMu CC

- Generate neutrino interactions in can

(A)NuE CC,  (A)Numu NC, (A)NuE NC

Track Shower



Neutrinos weigths!!!
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Choose:
-atmospheric (Honda) * OSCPROB
-cosmic (Diffuse E-2)

From generator (genhen,gseagen)
Phase space

Ntot = Number of neutrinos we shoot
EX = energy factor to correct for energy spectrum use to shoot neutrinos (NOT REAL FLUX)
Tgen = generation time (to get number of events in Tgen seconds)



Neutrinos weigths!!!
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● In real life, if you buy a neutrino gun an you shoot 106 neutrinos of 100 GeV 
to our detector, none of them will interact (P_int~0).

● Thus, we play to be god → force the interaction of the neutrino!!!!!

● Being god has a price → weights!!!!
Pint = exp[-n*sigma*z]

Pint = exp[-NA*sigma*Lrho]

Pick random
point in this line
exp[x] ~ x

-Depends on E
-Depends on CC/NC
-Neutrino Generator

w ~ PintPearth= exp[-NA*sigma*Lrho] * exp[-NA*sigmaCC+NC*Learth]



How to compute cross sections:
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● Cross sections are important for two main reasons

○ Total cross section → Pint

○ Differential cross section → Final state particles 

● Several implementations depending on the energy regime.

GENIE

NuWro

NEUT

1 GeV 100 GeV 1 TeV 1 EeV

GENIE-HEDIS

LEPTO

gSeaGen

gSeaGen

GENHEN

GiBUU

ANIS/NuGen

LHC (QCD)
HERWIG
PYTHIA
SHERPA
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Draw(“TMath::Log10(E)>>h(25,0,5)”,”Wevt*(cuts)”)
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