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SNEWPY: Overview

https://github.com/SNEWS2/snewpy

https://github.com/SNEWS2/snewpy


• What’s SNEWPY? Introduction 

• What’s new? Progress since 2021 collaboration meeting 

• What’s next? Upcoming changes
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Agenda

Jost Migenda



SNEWPY offers … 

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

• … a large library of flavor transformations that relate 
neutrino fluxes produced in the supernova to those 
reaching a detector on Earth. 

• … and a Python interface to SNOwGLoBES which 
lets you estimate and plot event rates in many different 
neutrino detectors.
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What is SNEWPY?

Jost Migenda

Can use these 

in your code!



• SNEWS-internal (see e.g. Marta’s talk tomorrow) 

• By other software: 
• sntools (DOI:10.21105/joss.02877) 
• ASTERIA (DOI:10.5281/zenodo.3926834) 

• In non-SNEWS papers:
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Usage of SNEWPY
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arXiv:2203.05141

arXiv:2109.13242

smooth transition from 

quick initial estimates 

to advanced analyses

https://doi.org/10.21105/joss.02877
https://doi.org/10.5281/zenodo.3926834
https://arxiv.org/abs/2203.05141
https://arxiv.org/abs/2109.13242


• Two papers published in late 2021: 
• ApJ (describes underlying physics & usage) DOI:10.3847/1538-4357/ac350f 
• JOSS (review of code & infrastructure) DOI:10.21105/joss.03772 

• New releases: 
• v1.1 (November 2021) 

• Infrastructure improvements (unit tests, docs, PyPI) 
• Added many new models & a downloader 
• New SNOwGLoBES interface 
• Bugfixes, code cleanup, etc. 

• v1.2 (January 2022) 
• Performance improvements for SNOwGLoBES interface 
• Initial SimpleRate calculator (see Sonia’s talk!) 
• Initial support for preSN models 
• Bugfixes & other minor improvements 

• v1.2.1 (June 2022) 
• Compatibility and bugfixes
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What’s New(ish) in SNEWPY?
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after JOSS review

https://doi.org/10.3847/1538-4357/ac350f
https://doi.org/10.21105/joss.03772


• Lot of activity before & during the hackathon! 

• Upcoming talks on some major features 
• Advanced flavor transformations (Jim’s talk) 
• Simple rate calculation (Sonia’s talk) 

• Other new features: 
• Pre-SN neutrinos (Andrey’s talk) 
• SNOwGLoBES v1.3 support (Sebastian’s talk) 
• Updated mixing parameters (NuFIT 5.1, PDG2022) 
• Model registry ➔ next slides
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What’s Next for SNEWPY?
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http://www.apple.com/uk
https://github.com/SNEWS2/snewpy/pull/193
https://github.com/SNEWS2/snewpy/issues/140
https://github.com/SNEWS2/snewpy/issues/201
https://github.com/SNEWS2/snewpy/pull/198
https://github.com/SNEWS2/snewpy/pull/184
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What’s Next for SNEWPY?
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61(:3<�0RGHO�5HJLVWU\
/LYHV�RQ�*LW+XE�61(:3<�PRGHOBUHJLVWU\BMDQ��

0RGHO�8VDJH��)URQW�HQG�

Ɣ $GGHG�PRGHO�LQLWLDOL]DWLRQ�IURP�SK\VLFV�
SDUDPHWHUV

Ɣ 9DOLG�SDUDPHWHUV�DQG�FRPELQDWLRQV�LQ
PRGHO�SDUDP�	�PRGHO�SDUDPBFRPELQDWLRQV
ż 6LPSOLILHV�LWHUDWLRQ�WKURXJK�PRGHOV

Ɣ 3UHYLRXV�LQLWLDOL]DWLRQ�E\�ILOH�SDWK�VWLOO�ZRUNV��
EXW�XVHV�D�QHZ�ORDGHU�FODVV

Ɣ *HQHUDO�LQLWBPRGHO�DOORZV�XVH�RI�DQ\�PRGHO�
ZLWKRXW�DGGLWLRQDO�LPSRUWV

Slide from Spencer Griswold
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61(:3<�0RGHO�5HJLVWU\
/LYHV�RQ�*LW+XE�61(:3<�PRGHOBUHJLVWU\BMDQ��

0RGHO�8VDJH��)URQW�HQG�

Ɣ $GGHG�PRGHO�LQLWLDOL]DWLRQ�IURP�SK\VLFV�
SDUDPHWHUV

Ɣ 9DOLG�SDUDPHWHUV�DQG�FRPELQDWLRQV�LQ
PRGHO�SDUDP�	�PRGHO�SDUDPBFRPELQDWLRQV
ż 6LPSOLILHV�LWHUDWLRQ�WKURXJK�PRGHOV

Ɣ 3UHYLRXV�LQLWLDOL]DWLRQ�E\�ILOH�SDWK�VWLOO�ZRUNV��
EXW�XVHV�D�QHZ�ORDGHU�FODVV

Ɣ *HQHUDO�LQLWBPRGHO�DOORZV�XVH�RI�DQ\�PRGHO�
ZLWKRXW�DGGLWLRQDO�LPSRUWV

Slide from Spencer Griswold

Need to change 
existing code!
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Slide from Spencer Griswold

61(:3<�0RGHO�5HJLVWU\
6WRUDJH�DQG�'RZQORDGV��%DFN�HQG�

Ɣ 2IILFLDO�61(:3<�PRGHOV�DUH�
GRZQORDGHG�WR�QHZ�VQHZS\�PRGHOV�
IROGHU�LQ�DVWURS\�FDFKH

Ɣ 1HZ�PRGHOBGRZQORDGHU�GHWHFWV�LI�
RIILFLDO�PRGHOV�DUH�PLVVLQJ�	�
DXWRPDWLFDOO\�GRZQORDGV
IURP�*LWKXE�RU�=HQRGR

'RFXPHQWDWLRQ�	�8QLW�7HVWLQJ

Ɣ 61(:3<�'RFV�DUH�DXWRPDWLFDOO\�
SRSXODWHG�ZLWK�YDOLG�PRGHO�
SDUDPHWHUV

Ɣ 8QLW�WHVW�FXUUHQWO\�SDVVLQJ�IRU�
�DOPRVW��DOO�RIILFLDO�PRGHOV



• SNEWPY provides … 
• … a library of SN models 
• … a library of flavour transformations 
• … a Python interface to SNOwGLoBES 

• Used both within SNEWS & in the wider community 

• Modern code, under active development 

• New ideas/contributors are welcome!
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Summary
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Interested? 

Talk to me at dinner!


