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• 2017–2019: developed as SN event generator for 
Hyper-Kamiokande (with support for Super-K)
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(Very) Brief History of sntools

Jost Migenda
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• Early 2020: worked for WATCHMAN (a.k.a. AIT/NEO) 
• Added support for LS & WbLS (including additional 

interaction channels on 12C) 
• Added WATCHMAN and THEIA geometries



• Written in Python, based on Numpy, SciPy 

• Goal: modular & easy to extend 

• New detector: 
5 LOC 

• New material: 
5 LOC 

• New interaction channel or input format: 
typically <100 LOC
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Architecture of sntools
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Architecture of sntools
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  Typical usage:                                (see `sntools --help` for more options)

$ sntools flux.dat --format=gamma  --ordering=noosc  --detector=HyperK  --channel=ibd
                            warren2020        normal            SuperK            es
                            nakazato          inverted          THEIA-25          o16e
                            totani                              THEIA-100         o16eb
                            princeton                           WATCHMAN          c12e
                                                                WATCHMAN-LS       c12eb
                                                                WATCHMAN-WbLS     c12nc

channel.py 

• Uses modules for various 
input file formats & 
interaction channels 

• Read in ν flux 

• Calculate event count in 
each 1 ms bin 

• Generate event times, 
energies, directions
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genevts.py

…
channel.py

Input Formats Interaction 
Channels

genevts.py 

• Provide command 
line interface 

• Call channel.py for 
each channel/flavour 
to generate events 

• Write output file for 
detector simulation
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Comparison at a Glance
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SNEWPy 
(+SNOwGLoBES) sntools

Programming 
language

Python 
(+C, Perl) Python

Input formats 
for neutrino fluxes

multiple, 
easily extensible

multiple, 
easily extensible

Flux transformations none, adiabatic MSW, 
neutrino decay, … none, adiabatic MSW

Cross sections tabulated calculated at runtime

Handling of 
detector effects

approximated by smearing 
matrix

left to experiments’ own 
sim & reco toolchain

Output event rates, binned in 
time & energy

list of true events, 
distributed in detector

Event rate calculator Event generator*



• sntools includes code to calculate cross sections for all 
implemented channels 

• Can treat it as a library & use it from other code: 

• If you’re interested, please talk to me about it!
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sntools as a Cross Section Library
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from sntools.interaction_channels import ibd  # or nu-e scattering, O16-CC, …

ibd.bounds_eE(15)  # kinematically allowed e+ energies for a 15 MeV neutrino
>> [13.281429092279229, 13.70577544781821]

ibd.dSigma_dE(eNu, eE)  # differential cross section as function of e+ energy
ibd.dSigma_dCosT(eNu, cosT)  # differential cross section as function of e+ angle
# … and more


