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RefFrame : Reference Frame Vocabulary

« work with IHDEA/Heliophysics, and especially Bob Weigel
(GMU)

* mostly space physics frames from SPASE and CDPP.

* preparation of IVOA note (discussing Frames vs Systems vs
coords) + paper (Bob Weigel)

* next:
* include SPICE kernel frames from planetary missions
 planetary CRS : https://voparis-vespa-crs.obspm.fr/web/



https://voparis-vespa-crs.obspm.fr/web/

RefFrame : Reference Frames
vocabulary

 Current goal : add terms for « reference systems » that are
used in tools (like CDPP) and data models (like SPASE).

« Terms are generic « references » mainly for enabling smoother
data discovery

» Specific implementations of frames will be defined as
subclasses of those terms.



RefFrame . Reference Frames vocabulary

For now, it is a simple list in SKOS format regrouping SPASE et CDPP frames.

Proposition of a thematic grouping of the frames using SKOS Collection in order
to group them by type or center location.

Discussion about Frames vs Systems vs Coord : need to define the difference
between all of this term.

More info :

Weigel, R. (2025, octobre 21). Standardizing Reference Frame Terms in
Heliophysics. International Heliophysics Data Environment Alliance (IHDEA) 2025
(IHDEA), San Antonio, TX. Zenodo. https://doi.org/10.5281/zenodo.17407671



https://doi.org/10.5281/zenodo.17407671
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Azimuth/elevation

Local azimuth and elevation. (Ground-based observations; Azimuth from
North through East.)

Refframe vocabulary >

http://www.w3.0rg/2004/02/skos/core#Concept
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Corrected Geomagnetic

Corrected Geomagnetic - A coordinate system from a spatial point with GEO
radial distance and geomagnetic latitude and longitude, follow the epoch-
appropriate IGRF/DGRF model field vector through to the point where the field
line crosses the geomagnetic dipole equatorial plane. Then trace the dipole
magnetic field vector Earthward from that point on the equatorial plane, in the
same hemisphere as the original point, until the initial radial distance is
reached. Designate the dipole latitude and longitude at that point as the CGM
latitude and longitude of the original point, see http://nssdc.gsfc.nasa.gov/
space/cgm/cgmm_des.html.

Earth Centered Frame >

Refframe vocabulary >

http://fwww.w3.0rg/2004/02/skos/core#Concept



Processing-Level Vocabulary

* ProcessinglLevel vs CalibrationLevel ?
» ProcessinglLevel is prefered => processing is not always about calibration.

* In EPN-TAP document: table matching processing levels from VESPA,
IVOA, PDS3, PDS4, CODMAC, PSA...

* Propose vocabulary covering all cases, and listing the labels used in the

various contexts.

» Using SKOS and adding properties for each labels. So we only have one concept by
Processing level but each can have several label Properties depending on the

context.
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EPN-

CODMAC PSA NASA PDS3 PDS4

ObsTAP Description

TAP2
Unprocessed Data Record (low-level
encoding, e.g., telemetry from a spacecraft
1 1 (raw) (0?) UDR  Telemetry 0 instrument. Normally available only to the
original team)
Experiment Data Record (often referred to as
2 2 (edited) 1 0 EDR Raw 1 "raw data": decommutated, but still affected by
instrumental effects)
20or3 Partially Processed beyond the raw stage, but have not
- calibrated yet reached calibrated status (PDS4)
3 : Reduced Data Record ("calibrated" in physical
3 (calibrated) 2 1A RDR  Calibrated 2 units, no resampling)
5 (yes, 4 Reformatted Data Record (mosaics or
5) Yes, (resampled) 1B REFDR Derived 3 composite of several observing sessions,
P involving some level of data fusion)
Derived Data Record (result of data analysis,
5 5(derived) 3 2-5 DDR Derived 4 directly usable by other communities with no

further processing)

6 6 (ancillary)

ANCDR Derived

Ancillary Data Record (extra data specifically
supporting a data set, such as coordinates,
geometry... but also dark currents, flat
fields...)
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Calibrated data

Reduced Data Record ("calibrated" in physical units, no resampling)
Processing-level concept scheme >

http://www.w3.0rg/2004/02/skos/core#Concept

http://www.w3.0rg/2002/07/owl#NamedIindividual (7

http://www.w3.0rg/2004/02/skos/core#Concept (7

Calibrated data

Reduced Data Record ("calibrated" in physical units, no resampling)

CALIBRATED

1A



Processing-Level

 Use-case :

« Search for « calibrated data » in EpnCore and ObsCore

» Select the CalibratedData concept in the vocabulary :
« Use epncore-label for EpnCore queries (value = 3)
» Use obscore-label for ObsCore queries (value = 2)

* Possible to find relations and associated labels



UAT updates for Heliophysics

 UAT (Unified Astronomy Thesaurus) extension for
supporting heliophysics:

- led by Ryan McGranagham (IHDEA/Heliophysics).
- reorganised hierarchy in UAT for heliophysics terms

- new terms for heliophysics regions, new top level concept
(Heliophysics)
=> should be in the next release (6.0, ~January 2026)



UAT updates for Heliophysics

» Creation of a top level Concept Heliophysics
« Solar Physics moved under Heliophysics

» Additions for planetary magnetospheres

« Bowshock

« Magnetosheath

» Foreshock

* Magnetotail

* Magnetopause

* Lobes

 Cusp

* Inner Magnetosphere (contain numerous additional regions like plasmasphere, radiation belts
(detailed in the region-based taxonomy)

» Additions for Earth lonosphere

https://github.com/astrothesaurus/UAT/issues/452#issuecomment-3098531611



https://github.com/astrothesaurus/UAT/issues/452#issuecomment-3098531611
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UAT updates for Heliophysics

« Ongoing: ontology of heliophysics phenomena ontology.
* Not decided if this will go in UAT

 NASA/Helio team has expertise on a sub domain of
heliophysics, we will contribute with other expertise



