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• Refresher: my PhD project at CERN

• Why are “Neutrino” and “International Neutrino Summer School” relevant for my 
project?

• What is relevant for the simulation group at EP-SFT?

Overview

2026-08-24Anton Schwarz | Neutrino conference and summer school 2



• Contemporary neutrino oscillation 
experiments require precise neutrino 
energy reconstruction using the 
outgoing charged lepton and hadronic 
final state.

• Model nuclear effects on the final 
state using the intranuclear cascade.

• This project aims to extend an 
existing framework (INCL) by the 
initial neutrino interaction vertex.

• Downstream, this will be useful for leptonic 

physics using Geant

My project at CERN
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1000 MeV muon neutrino beam on a C12 

nucleus. Note: the scattered momentum may be 

greater than the initial kinetic energy due to 

nuclear effects.
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Relevance of the duty travel to the project

Neutrino

• The largest, biennial conference bringing 
together the entire neutrino community

• Presence of experiment, theory and 
simulation

• High-level overview and introduction to 
the landscape for me (completely new to 
the field)

• 1 week in Irvine, California

International Neutrino Summer School

• Annual school with an accessible lecture 
series covering all major topics of 
neutrino physics

• Connecting with other doctoral students 
working on neutrino physics

• Group work exposing me to other 
aspects of neutrino physics

• 2 weeks in Santa Barbara, California
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Neutrino conference

• Neutrino physics conducted on meV to 
PeV scale

• Overview of the experimental landscape

• Descriptions of the neutrino detection 
mechanisms and their simulation needs

• Scintillator (+ LArTPC)

• Cherenkov

• CEvNS (i.e. nuclear recoil)

• Emulsion detectors
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Formaggio&Zeller



Neutrino summer school
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Teppei Katori



• GEANT4 is widely used in the simulation stack of neutrino experiments

• The simulation stack is not front and center of every experiment, but always present

• Simulation of backgrounds caused by particle decay within the detector

• Optical properties of the detector volume

• Neutrino simulation frameworks

• Neutrino experiments at LHC

Relevance for the EP-SFT Simulation Group
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KAMLAND talk by Ömer Penek

(Kamioka Liquid Scintillator Antineutrino Detector)

Decays of unstable isotopes 

generated by muon spallation

Simulated using GEANT4



Simulation toolchain of the IceCube Detectors
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INSS talk by Lu Lu• Atmospheric muons 

simulated using 

MUONGUN

• Neutrino events 

simulated using GENIE

• Muons from neutrino 

interactions propagated 

using PROPOSAL

• Other particle types 

from neutrino interaction 

propagated by GEANT4

• Cherenkov photons 

propagated through ice 

using CLSIM
Excerpt from IceCube Upgrade proposal



Neutrino summer school
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Natalie Jachowicz



Current neutrino experiments at LHC
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Tomoko Ariga, Neutrinos@LHC talk



Proposed neutrino experiments at LHC
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Nicholas Kamp, Neutrino poster
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