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STIX full resolution science data

Initial situation STIX Quicklooks (Q)
The European Space Agency's (ESA) . S
flagship mission Solar Orbiter has be- .. /\/“\\M : 1o 15 cov- CRTAMAAA NN
en collecting data from the Sun since | e fh/\ r e i
2021 [1]. One of the 10 instruments Ki \'-MJ “”“”;\“ 2 ;:; L | i
on-board the spacecraft is the X-ray et e o e AL :
telescope STIX, which has been desi-
gned, built, and operated by FHNW

[2]. Specifically, STIX measures the X-ray radiation emitted by solar flares, which are powerful explosions
occurring in the solar atmosphere.

As its name suggests, Solar Orbiter is going around the Sun and it is therefore most of the time far from
Earth. This makes it very difficult to send all STIX data back to Earth; therefore, solar flare data are downloa-
ded to the ground upon request from the STIX science team. To make a clever decision of which data to re-
quest for science studies, the STIX instrument first sends back time profiles at 5 different energies once per
day. This data product is called STIX quick-looks (QL). From QL products, the STIX team then selects scien-
tifically interesting flares which are downloaded at a higher resolution with a delay of about 1 month. To date,
STIX has recorded over 80'000 solar flares.

Objective
Our goal is to develop Machine Learning (ML) models for predicting full-resolution data, i.e., data at all 32
energy ranges measured by STIX, from five QL channels alone.

Problem statement

We propose to apply ML techniques on archived STIX data to predict full-resolution data from the correspon-
ding QLs. We are confident that the predictions will improve the mission"s science output. Nevertheless, the
obtained results might also suggest that the currently used 5 energy ranges are not the optimal choice. For
P6, the analysis will be repeated by creating QLs at different energy channels (e.g., 6 energies) to see which
number of energy ranges are best suited for the task.

Technologies/Technical emphasis/References

The STIX data is available online through the official Solar Orbiter archive [3] existing phyton tools can be
used to read the STIX QL and full-resolution data [4]. The final part of the project consists in the implementa-
tion of the resulting model into the STIX webpage to predict full-resolution data from QL data as soon as the
QLs become available.

[1] https://www.esa.int/Science_Exploration/Space_Science/Solar_Orbiter
[2] https://datacenter.stix.i4ds.net/

[3] https://soar.esac.esa.int/soar/

[4] https://github.com/TCDSolar/stixpy

Note

This is a cutting-edge science project that will be carried out within an international team. No prior knowledge
of the physics of the Sun is required. Please note that most of the STIX documents are in English, but the
thesis may be written in German or English.
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