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NASA / Goddard Space Flight Center Scientific Visualization Studio



Larry Manley / NASA / SDO / AIA
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Johns Hopkins University / APL / Steve Gribben
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NASA / ESA / STScI / D. Jewitt (UCLA)



NASA: 6 space-based solar missions 
NSF: 10 ground-based facilities 

National Academies of Sciences, Engineering, and Medicine. 2020. Progress Toward Implementation of the 2013  
Decadal Survey for Solar and Space Physics: A Midterm Assessment, Tables 1.2 and 1.3 (plus DKIST)

image spectra time series in situ



SunPy provides general-purpose 
tools to analyze all these disparate 
data together.
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Data retriever
Data containers
Coordinate systems



Data Retriever: Fido
A unified API for querying and downloading datav1.0: Fido downloads in parallel using parfive v2.0: Fido uses tab completion for attributes



Data Containers
A general, standard, and consistent interface for analyzing data

 NASA / SDO / AIA and NASA / ESA / SoHO / MDI



Data Containers
v2.0: Map object includes new methods to produce graphical overviews

 NASA / SDO / AIA and NASA / ESA / SoHO / MDI



Data Containers
v3.0 planned upgrade to N-dimensional coordinate-aware Map object

NASA / SDO / AIA
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Coordinate systems
A way to transform data between many coordinate systems

NASA / STEREO / SECCHI



Coordinate systems
A way to transform data between many coordinate systems

 NASA / STEREO / SECCHI / Gaia Collaboration et al. 2016 / Gaia Collaboration et al. 2018




Coordinate systems
v1.0: Improved precision of transformations + tooling for small bodies

 NASA / STEREO / SECCHI / Gaia Collaboration et al. 2016 / Gaia Collaboration et al. 2018




Coordinate systems
v2.0: Improved our treatment of differential rotation

 NASA / STEREO / SECCHI / Gaia Collaboration et al. 2016 / Gaia Collaboration et al. 2018
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Papers

Citations

Funding



Monica G. Bobra, Stuart J. Mumford, Russell J. Hewett, Steven D. Christe, Kevin Reardon, Sabrina Savage, Jack Ireland, Tiago 
M. D. Pereira, Bin Chen, and David Pérez-Suárez. A Survey of Computational Tools in Solar Physics, 2020, Solar Physics, 295, 57.

Community survey



Monica G. Bobra, Stuart J. Mumford, Russell J. Hewett, Steven D. Christe, Kevin Reardon, Sabrina Savage, Jack Ireland, Tiago 
M. D. Pereira, Bin Chen, and David Pérez-Suárez. A Survey of Computational Tools in Solar Physics, 2020, Solar Physics, 295, 57.



Papers
The SunPy Community, Will T. Barnes, Monica G. Bobra, et al. The 
SunPy Project: Open Source Development and Status of the Version 
1.0 Core Package. 2020, The Astrophysical Journal, 890, 1.

Stuart J. Mumford, Nabil Freij, Steven Christe, et al. SunPy: A 
Python package for Solar Physics. 2020, Journal of Open Source 
Software, 5(46), 1832.

+



Papers
How did publishing papers help us?

1. We were formally recognized for scientific merit.
2. It gave us the opportunity to tell the community what we're 
trying to do. And to clarify these ideas to ourselves.
3. It gave people something to cite.



Citations

Monica G. Bobra, Stuart J. Mumford, Russell J. Hewett, Steven D. Christe, Kevin Reardon, Sabrina Savage, Jack Ireland, Tiago 
M. D. Pereira, Bin Chen, and David Pérez-Suárez. A Survey of Computational Tools in Solar Physics, 2020, Solar Physics, 295, 57.

Have you cited software papers in your published research?



Citations

Monica G. Bobra, Stuart J. Mumford, Russell J. Hewett, Steven D. Christe, Kevin Reardon, Sabrina Savage, Jack Ireland, Tiago 
M. D. Pereira, Bin Chen, and David Pérez-Suárez. A Survey of Computational Tools in Solar Physics, 2020, Solar Physics, 295, 57.

Why haven't you cited software in your research?



Funding
We won a NASA grant!

June 2018

NASA opened a solicitation 
"to advance the goal of a 
robust, vital, and cohesive 
Python environment in 
Heliophysics."
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Funding
We won a NASA grant!

June 2018 October 2019

We were 
selected!

April 2020

The SunPy Project 
decided to spend 
the money by hiring 
a developer.

NASA opened a solicitation 
"to advance the goal of a 
robust, vital, and cohesive 
Python environment in 
Heliophysics."



Funding
Create opportunities

1. Talk to people at funding agencies.
2. Show them examples of awesome, new research 
that relies on open source scientific software.
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New science policies



Science Policy

National Academies of Sciences, Engineering, and Medicine. 2019. Reproducibility and Replicability in Science.

"Recommendation 6-3: Funding agencies 
and organizations should consider investing 
in research and development of open-source, 
usable tools and infrastructure that support 
reproducibility for a broad range of studies 
across different domains in a seamless 
fashion."



Science Policy

National Research Council. 2015. Sea Change: 2015-2025 Decadal Survey of Ocean Sciences. 
National Academies of Sciences, Engineering, and Medicine. 2019. A Decadal Survey of the Social and Behavioral Sciences:  
    A Research Agenda for Advancing Intelligence Analysis. 
National Research Council. 2011. Vision and Voyages for Planetary Science in the Decade 2013-2022.

National Academies of Sciences, Engineering, and Medicine. 2019. Frontiers of Material Research: A Decadal Survey. 
National Academies of Sciences, Engineering, and Medicine. 2018. Thriving on Our Changing Planet: A Decadal Strategy for 
    Earth Observation from Space.



Find Python in Heliophysics at heliopython.org and SunPy at sunpy.org 


