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“You’re not doing a PhD in Astrophysics, 
you’re doing a PhD in software development 

with applications to Astrophysics.”

Advice seen on an ECR Discord server
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Publicly available on GitHub: 
• SNEWS Publishing Tools 
• Online analysis tools 
• SNEWPY

https://github.com/SNEWS2/SNEWS_Publishing_Tools
https://github.com/SNEWS2/snewpdag
https://github.com/SNEWS2/SNEWS_Coincidence_System
https://github.com/SNEWS2/snewpy


• Scalable Cyberinfrastructure for Multi-Messenger Astrophysics 
• NSF-funded project used by IceCube, LIGO, … 
• Develops HOPSKOTCH: “a scalable, high-throughput low-

latency platform for handling real-time data streams for MMA 
applications” 

• SNEWS & SCiMMA started close collaboration in 2020 
• SNEWS: Don’t need to implement & maintain basics like 

identity/access management, pub-sub infrastructure, … 
• SCiMMA: Real-world test of early protoype, rapid user 

feedback 

• Paper: “Collaborative Experience between Scientific Software 
Projects using Agile Scrum Development” (arXiv:2101.07779, 
DOI:10.1002/spe.3120)
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Collaboration with SCiMMA

Jost Migenda

https://arxiv.org/abs/2101.07779
https://doi.org/10.1002/spe.3120


• Developing SNEWS Publishing Tools on top of 
HOPSKOTCH 

• Publish or subscribe 
from notebook or CLI
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• Publicly available on GitHub 

• Coincidence System 
• Look for coincidences 

between detectors 
• Includes heartbeat handler 

• SNEWPDAG 
• Directed Acyclic Graph built from different plugins 
• Estimate distance, triangulate direction, compare 

with progenitor distribution, …
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Triangulate based on arrival time …

… and with time series matching
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https://github.com/SNEWS2/snewpdag


• Publicly available on GitHub 

• Coincidence System 
• Look for coincidences 

between detectors 
• Includes heartbeat handler 

• SNEWPDAG 
• Directed Acyclic Graph built from different plugins 
• Estimate distance, triangulate direction, compare 

with progenitor distribution, …

8

Real-time Analysis Tools

Jost Migenda

Triangulate based on arrival time …

… and with time series matching

See talks by Kate (this afternoon) and Jeff (tomorrow)!

https://github.com/SNEWS2/SNEWS_Coincidence_System
https://github.com/SNEWS2/snewpdag
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Event Generator

Detector Simulation

Reconstruction

obs. 
events

• Implement cross sections, energy 
& angular distribution of outgoing 
particles, and more 

• Existing event generators 

• MARLEY (Ar) 

• sntools (H2O, LS, WbLS) 

• … and some proprietary ones

{Custom per 
experiment

https://www.marleygen.org
https://github.com/JostMigenda/sntools
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Where to get fluxes from different SN models?

How to apply transformations to ν flux

How to embed SNOwGLoBES in a Python-based workflow?

before reaching the detector?

ApJ 925 (2022) 107 
JOSS 6 (2021) 03772 

github.com/SNEWS2/snewpy

https://dx.doi.org/10.3847/1538-4357/ac350f
https://dx.doi.org/10.21105/joss.03772
https://github.com/SNEWS2/snewpy


• … a simple and unified interface to hundreds of 
supernova simulations.
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SNEWPY Offers …

Jost Migenda

Where to get fluxes from different SN models?

How to apply transformations to ν flux

How to embed SNOwGLoBES in a Python-based workflow?

Can use these 

in your code!
before reaching the detector?

ApJ 925 (2022) 107 
JOSS 6 (2021) 03772 

github.com/SNEWS2/snewpy

https://dx.doi.org/10.3847/1538-4357/ac350f
https://dx.doi.org/10.21105/joss.03772
https://github.com/SNEWS2/snewpy


• sntools: event generator for SN neutrinos in water Cherenkov & 
liquid scintillator detectors 

• Used by Hyper-K, SNO+, WATCHMAN, THEIA & more … 

• Open Source: 
• github.com/JostMigenda/sntools 
• JOSS paper: DOI:10.21105/joss.02877 

• Integrates SN models & flavor transformations from SNEWPY 
• For devs: Save work & eliminate major source of bugs 
• For users: Smooth transition from quick initial estimates 

(SNOwGLoBES) to advanced analyses (sntools)
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Integrating SNEWPY in sntools

Jost Migenda

Similar for IceCube’s ASTERIA generator (DOI:10.5281/zenodo.3926834)

https://github.com/JostMigenda/sntools
https://doi.org/10.21105/joss.02877
https://doi.org/10.5281/zenodo.3926834


• SNEWS-internally 

• By other software (e.g. sntools, ASTERIA) 

• In non-SNEWS papers:
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Usage of SNEWPY

Jost Migenda

arXiv:2203.05141 ⬇

arXiv:2109.13242 ⬆

⬅  arXiv:2210.11676

DOI:10.1051/epjconf/202328005002 ➡

https://arxiv.org/abs/2203.05141
https://arxiv.org/abs/2109.13242
https://arxiv.org/abs/2210.11676
https://doi.org/10.1051/epjconf/202328005002
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😱

We had a bug in the script 
that produced the tabulated 

values in the paper.

Our previous event 
generator implemented an old 
cross section that was off by 

~30%

That input file contains 
the flux of νµ or ντ and not 

the sum of both!

Based on three real examples I have witnessed.



• Software can make or break a physics result! 
• If we all write the same code from scratch, 

we waste time & produce more bugs! 
• Less physics & worse physics! 

• SNEWPY offers shared & well-tested implementations 
for common tasks 

• Easy to integrate into custom tools ➔ enables smooth 
transition from quick estimates (SNOwGLoBES) to 
advanced analyses (e.g. sntools) 

• Have a new SN model? New flavour transformation? 
Make them easily available to everyone!
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😱

Interested? Talk to us!      Or join us tomorrow for a hackathon!
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• SNEWS Publishing Tools 
• Online analysis tools 
• SNEWPY: fewer bugs, more time for physics 
• Software matters!

https://github.com/SNEWS2/SNEWS_Publishing_Tools
https://github.com/SNEWS2/snewpdag
https://github.com/SNEWS2/SNEWS_Coincidence_System
https://github.com/SNEWS2/snewpy

