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We present current efforts among the HelioSwarm/IESA team to design synthetic solar wind ion data and how
we use them to plan future operations. We start from Solar Orbiter/PAS data in the near-Earth environment
and map them to IESA angular/energy resolutions. This synthetic dataset help us 1/ to assess the
performance of the peak tracking strategy, 2/ to evaluate the scientific relevance of the different IESA modes
(core, proton, alpha, full) depending on solar wind regimes, and 3/ test compression algorithms to match
telemetry constrains. Visualization of distribution functions is performed with the newly developed Velocirap
python library (see the related presentation).
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Full representative trajectories: https://zenodo.org/records/13887062
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o .. with duration in s Hub PU)
n Core configuration | 16 energies, 8 elevations, | 4548 29.8 + 0.1 (HK)
N 0.150 s 16 azimuths
(O :
S Proton configuration | 22 energies, 12 9238 30.4 + 0.1 (HK)
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o) Alph fi ' 34 les, 16 8890 30.8 +0.1 (HK
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Compression study over one typical HelioSwarm orbit

* For agiven orbit (15 days) an IESA dataset has been generated from
Solar Orbiter distribution functions in magnetosphere, magnetosheath
and solar wind environments and IESA configurations
« 3 compression algorithms have been evaluated (DEFLATE, BZIP2,
LZMA) on the full dataset, or by chunks of 10 MB / 10k records
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Mode used * For compression, BZIP2 and LZMA provided similar performance, with the worst
cases being a 5:1 compression ratio during the Hot Solar Wind sections of the

example data

When not in Hot Solar Wind, the compression was often greater than 10 to 1 for
both algorithms

* When considering time, BZIP2 provides the best compression time for large files
* Itis recommended that the BZIP2 algorithm is implemented in HelioSwarm FSW

Protons

Alternance of core and alpha configurations °

Ciore 1

2026-11-03 2026-11-05 2026-11-07 2026-11-09 2026-11-11 2026-11-13 2026-11-15

10MB Segment Compression Ratio over 15 Day Period

o * There is an existing open-source C library for BZIP2 that could be utilized
0 ICR=245 | r - . : : : : :
i CR=245 * The main risk with using BZIP2 on HelioSwarm is that it would be new development
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