PRBEM Data Analysis Procedure

2025-07-01 online discussion meeting

Attending: A. Boudouridis, A. Brunet, H. Evans, B. Kress, Y. Mioshi, T. Nagatsuma, J. Rodriguez, I.
Sandberg

The current state of the PRBEM Data Analysis Procedure (DAP) was presented by A. Brunet.

Data preparation

Regarding the data sanitisation part of the procedure (including contamination, background,
discretization noise, spiking), HE, JR and IS agreed that it is all still relevant today.

We identified a need for a description of the bowtie procedure for unfolding of the fluxes from the
particle count rates.

IS and HE suggested that we push for validation of the flux products by reconstruction and comparison
of the count rates.

Action Item 1 (??): Write guidelines for the bowtie analysis to obtain flux products.

Cross-calibration

Concerning the conjunctions criteria defined in the DAP:

- YM mentioned they were good enough for ARASE/RBSP, but some relaxation in the criteria is needed
for some studies

- HE suggested we provide guidelines on how to relax the criteria depending on the spacecraft orbits.

- IS agreed there is a need for recommendations on typical use-cases.

Action Item 2 (??): Identify typical use-cases where the DAP conjunction criteria cannot be used,
and propose possible relaxation strategies.

HE suggested including recommendations on how to deal with pitch angle viewing anisotropy, or at least
flag caveats regarding LEO cross-calibration. IS mentioned that calibration of LEO is very challenging.
The current DAP cannot be applied to LEO datasets because of Cond. 2 (B/Beq close to one).

Concerning the magnetic field model:

- YM mentioned that OP-Quiet is the best choice for old datasets, but the Tsyganenko models should be
more appropriate for more recent datasets.

- BK reported that using T04 in quiet conditions, the DAP conjunction criteria where never met in GEO.

- IS mentioned that he usually uses OP-Quiet

- AB asked if any study on the impact of the magnetic field model on cross-calibration was ever
performed. BK mentioned work done by Selesnick and Blake in the early 2000s, but not specifically on



cross-calibration.

- AB suggested that different magnetic field models could be used as a validation: if the cross-calibration
factors remain the same using different magnetic field models, it would probably validate the
conjunctions used.

Further discussion is needed regarding the recommendations for the use of magnetic field
models.

Regarding GEO-GEO calibration, AB reported that the current DAP mentions "Long-time average
comparisons” without properly specifying the methodology.

- IS reported the use of daily mean average comparisons, or relaxing the delta-T criteria to find
conjunctions at the same MLT.

- JR reported the comparison of long-term distribution quantiles, when satellites are close enough
(which can happen fortuitously during some spacecraft operations)

- JR reported on the very large differences (~2.5) observed in the long-term averages between GOES
East and GOES West positions, not attributed to calibration errors, but to magnetic latitude differences
between the two positions (Meredith et al., 2015). TN agreed that the magnetic latitude is important to
take into account forr GEO-GEO calibration.

Action Item 3 (??): Write guidelines on how to perform long-time averages comparisons for
GEO-GEO cross-calibration purposes.

IS suggested using good quality datasets to validate the recommended cross-calibration strategies.
Specifically for GEO, EDRS-C // Imawari was suggested. Similarly, it could be done with ARASE //
RBSP.

Gold standards

The current PRBEM DAP assumes CRRES (for electrons) and GOES-8 (for protons) are the "gold
standard" datasets.

AB asked if calibrations studies have been able to bridge between these satellites era and the current
generation of datasets, to evaluate how impactful a change in gold standards would be.

¢ HE mentioned that different ESA reports should contain this information

¢ IS reported having an updated graph of the different calibration performed for more recent missions,
centred around ARASE.

¢ JR reported for GOES protons, there is a couple of publications regarding calibrations from GOES8
to today.

Action Item 4 (IS): collect published cross-calibrations studies.

Action Item 4a (HE): perform archaeology in the reports of ESA projects (SEPEM, TRENDS) to
identify calibration studies performed between the CRRES era to today.

Action Item 4b (JR): identify the calibrations performed on GOES and GPS.

Concerning the definition of a new "gold standard" dataset:



e |S suggested using ARASE Xep + Hep (excluding channels 11-16) as a new standard, preferred to
RBSP because of its crossing with the GEO arc.

¢ YM alerted regarding the large difference in latitude between GEO and ARASE position for
calibration purpose. Also, mentioned that inter-calibration is still ongoing.

¢ AB asked about the calibration studies performed on ARASE // RBSP, which could impact the
choice of a gold standard.

Further discussion is needed regarding the re-definitions of the gold standards.

AB suggested for PRBEM to maintain a knowledge base of the published calibration factors across the
different missions.
TN reported that GSICS would be interested in providing support for this.

Organisation

It has been agreed that further discussion can happen by email, with telecon organised as necessary.
The editing of the updated documents will be done on a public repository, hosted on the PRBEM Github

space.

Action Item 5 (AB): setup a repository for the purpose of editing the new document



