EXPRES code

B. Cecconi, C. Louis, A. Loh

ExPRES (Exoplanetary and Planetary Radio Emission Simulator)
hitps://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

ExPRES simulations - lo South - Observer : Juno
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Juno Waves - Electric Field Spectral Density (10.0 minute Averages)

2016-07-07 2016-07-09 2016-07-11 2016-07-13 2016-07-15 2016-07-17

R, 31.40 49.23 62.69 73.54 82.51 89.98
Lon, 5256 353.60 294.70 235.70 176.80 117.90
Lat -21.27 -15.95 -13.24 -11.43 -10.04 -8.91
MLat  -29.24 -24.34 -13.70 -3.60 -1.35 -7.63
MLT 5.93 6.24 6.27 6.15 6.11 6.01

L 41.24 59.31 66.41 73.83 82.55 91.60

lo Phase  32.51 79.27 126.30 173.70 221.00 268.10

2016-07-07 (189) through 2016-07-17 (199)

[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 tield 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



iINput

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
+ input parameters ? used

EXPRES/c80fc

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

& )

+ package version
+ git repo branch

y

\/ output
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



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

( Juno_occ_ganymede_2021-06-07.json >
~— opus_store:43580a -
A
D - . prov:label Juno_occ_ganyme
""‘-~-.> <.---""' branch ""‘---) prov:location https://voparis-uw
m_mem R . opus_job:ExPRES-dev/fe5d2c/parameters/branch — voprov:content_type  application/json
———_ voprov:file_name Juno_occ_ganyme
wasInfluencedBy wasInfluencedBy wasInfluencedBy used -
prov:label branch
prov:type voprov:Parameter
prov:value develop
| by SLURM voprov:datatype  xs:string &PRESW% provirole config
voprov:default master
voprov:options master develop A
voprov:required  true
prov:startTime  2020-07-13T14:28:48
proviendTime  2020-07-13T14:41:16
prov:label ExPRES-dev
wasGeneratedBy
/I‘EE‘I{E_—S“EY:XE’,&"M provirole ExPRES-dev vot.xml < CXPres_juice_]



OPUS automated provenance output

Juno_occ_ganymede_2021-06-07.json N .---—-"’/‘——VVGC_Statchctor_J uno_SC_2021-06-07T155352_20210607T175352.csv

opus_store:43580a —— opus_store:10884a

- Ty prov:label Juno_occ_ganymede 2021-06-07.json prov:label WGC_StateVector _Juno SC_2021-06-07T155352_20210607
_"“-~-.> prov:location https://voparis-uws-maser.obspm fr/store 7ID=43580a prov:location https://voparis-uws-maser.obspm.fr/store?ID=10884a
ters/branch e voprov:content_type  application/json voprov:content_type  text/plain
- voprov:file_name Juno_occ_ganymede_2021-06-07.json voprov:file_name WGC_StateVector Juno SC_2021-06-07T155352_ 20210607
wasInfluencedBy used
- Expm@mgm% provirole config provirole ephemeride
A
8:48
11’16—/
jeneratedBy wasGeneratedBy
_/’—/-._-— - - - - - - x
virole ExPRES-dev votxml il expres_juice_jupiter_0d-30r_jrm09_lossc-wid1ldeg_Skev_20210607_vO01.cdf i
' - "'-—-R opus_store:f83eal I.____/_,—--"'
prov:label expres_juice_jupiter_0d-30r_jrm09_lossc-widldeg Skev_20210607_v01.cdf
prov:location https://voparis-uws-maser.obspm.fr/store?ID={83ea8
voprov:content_type application/x-cdf
voprov:file_name expres_juice_jupiter_0d-30r_jrm09_lossc-widldeg Skev_20210607_v01.cdf

voprov:result_name cdf



prov:label: config

prov:location: https://voparis-uws-maser. m.fr/clien
voprov:file_name: config.json

voprov:content_type: application/json
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MFL files selected by
config parameter
L+ bib sources of models

prov:label: ephemeris
prov:location: https:
voprov:file_name: ephemerides.csv
voprov:content_type: text/csv
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used| |used
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prov:label: EXPRES_job/c80fc1
prov:startTime: 2020-09-02T13:13:55
prov:endTime: 2020-09-02T13:18:06

+ package version
+ Qgit repo branch
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prov:label: cdf_output

ExPRES-dev/fe5d2c

wasGeneratedBy

— used

( )

header and footer
contain metadata
for reproducibility »

\—

wasConfiguredBy

expres_quicklook.py

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_v0O1.cdf

voprov:content_type: application/x-cdf

wasGeneratedBy

/

QL


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

