
ExPRES code 
B. Cecconi, C. Louis, A. Loh

• ExPRES (Exoplanetary and Planetary Radio Emission Simulator) 
https://github.com/maserlib/ExPRES  
coded in IDL (with IDLpy bridge available) 

• Modelling for planetary radio observations: 
- anisotropic beam modelling (physics of radio source) 
- observer location 

Juno Waves - Electric Field Spectral Density (10.0 minute Averages)

ExPRES simulations - Io North - Observer : Juno

ExPRES simulations - Io South - Observer : Juno
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[Louis et al., 2017]

https://github.com/maserlib/ExPRES


Provenance tracking?
• ExPRES input file (JSON) contains: 

- Radio source parameters (parameters)  
- Location of radio sources (parameters)  
- Magnetic field model (external file) 
- Observer location (parameters or file)  
=> Need to keep track of input file (the file itself and/or the content). 

• Extra files:  
- Magnetic field files: several models available and version  
=> need to keep track of model name and version (or date?) 
- Observer’s location (if file): file upload or Webservices (various 
ones, with query parameters) 
=> need to keep track of file (or webservice query) 

• Main goal: reproducibility (and debugging)  
Side goal: Build citation list automatically



ExPRES/c80fc1

CDF

config

prov:label: cdf_output 
prov:location: https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=0d4e17 
voprov:file_name: expres_juno_jupiter_io_jrm09_lossc-wid1deg_3kev_20170127_v01.cdf 
voprov:content_type: application/x-cdf

used

prov:label: config 
prov:location: https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=98cf34  
voprov:file_name: config.json 
voprov:content_type: application/json

prov:label: ExPRES/c80fc1 
prov:startTime: 2020-09-02T13:13:55 
prov:endTime: 2020-09-02T13:18:06

output

+ package version 
+ git repo branch

+ input parameters ?

input

wasGeneratedBy

https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=0d4e17
https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=98cf34


OPUS automated provenance output 



OPUS automated provenance output 



MFL

ExPRES-dev/fe5d2c

CDF

config

prov:label: cdf_output 
prov:location: https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=0d4e17 
voprov:file_name: expres_juno_jupiter_io_jrm09_lossc-wid1deg_3kev_20170127_v01.cdf 
voprov:content_type: application/x-cdf

prov:label: config 
prov:location: https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=98cf34  
voprov:file_name: config.json 
voprov:content_type: application/json

prov:label: ExPRES_job/c80fc1 
prov:startTime: 2020-09-02T13:13:55 
prov:endTime: 2020-09-02T13:18:06

ephemeris

wasGeneratedBy

used

prov:label: ephemeris 
prov:location: https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=10884a   
voprov:file_name: ephemerides.csv 
voprov:content_type: text/csv

header and footer 
contain metadata 
for reproducibility

usedMFLMFL

MFL files selected by 
config parameter 

+ bib sources of models

used

expres_quicklook.py

used

PNG

wasGeneratedBy

CLI 
parameters

wasConfiguredBy
+ package version 
+ git repo branch

https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=0d4e17
https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=98cf34
https://voparis-uws-maser.obspm.fr/client/proxy/store?ID=10884a

