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Abstract. In planetary atmospheres, runaway electron avalanches could happen due to large scale electric fields, which accelerate electrons to energies about 0,1 — 10 MeV. This phenomenon is not fully
understood. Nowadays, most of the satellite data is obtained on low orbits. However, runaway breakdown can also occur at altitudes of less than 30 km. In this case, most of the radiation is scattered without
reaching the satellites on high orbits. The formation of charged particles in the atmosphere can affect the results of other experiments. It is important to have the most proper model of this phenomenon. Project
goal is to create a stratospheric CubeSat format probe capable of collecting data about these events at an altitude of ~ 30 km and above. The purpose of the experiment is to observe changes in the fluxes of both
high-energy electrons and radiation, as well as an analysis of possible correlations of the measured parameters. We developed a concept of the probe, performed structural analysis of the CubeSat CAD model,
and created a detector prototype, consisting of a thick polystyrene scintillation counter, wrapped with mylar, and connected to two SiPM SensL MicroSB-30035-X13 to collect statistics.

Introduction Experimental Setup
Nowadays, most of the satellite data is obtained on low orbits. The formation of Fig. 1 shows the detector prototype, consisting of a 3 mm thick polystyrene scintillation counter with dimensions
charged particles in the atmosphere can affect the results of numerous 15 x 15 mm? wrapped with mylar and connected with silicone grease BC-630 with two parallel silicon

experiments [1, 2]. Therefore, it is important to fully understand how beams of photomultipliers (SiPM) with an area of 3 x 3 mm? (SensL MicroSB-30035-X13 [4]), which was developed
charged particles interact using the qualitative profile characteristics of the electron similar to charged particle detectors used in the beam monitor for calibrations of the GAMMA-400
flux revealed as a result of data processing. gamma-telescope [5, 6]. The signals from each pair of silicon photomultipliers (SiPMs) are amplified by four

Interest in this area increased significantly after it was presumed that runaway two-stage high-speed shaper-preamplifiers (Fig. 2) based on Analog Devices AD8000 [7, 8], generating output
breakdown (avalanche growth of high-energy (0.1 — 10 MeV) electrons) can occur signals with rise-time of ~ 3.5 ns (Fig. 3).
due to the relativistic particles interaction peculiarities with the nuclei of atoms in the
air, releasing their energy in the form of intense radiation in the hard part of the
spectrum — emitting TGF (Terrestrial Gamma-ray Flashes) photons [1,3].

Recent observations have shown that breakdown can also occur at altitudes of
less than 30 km. In this case, most of the radiation is scattered without reaching the
satellites on high orbits [1]. Therefore, the creation of a probe for detecting these
events is very relevant.

We consider two possible design choices of the CubeSat format probe prototype
capable of detecting these events (for function in the stratosphere or on low orbits).

The essence of the experiment is to observe the changes in relativistic electron Figure 1. Detector prototype. Figure 2. Preamplifiers board. Figure 3. Detector prototype connected
fluxes, which presumably are the sources of TGF. to RIGOL MS04054 oscilloscope.
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Figure 8. Gitlab ClI \ CD pipeline Figure 9. Conceptual design of the This implements the possibility of simple updating in a couple of commands, using files of a special format. In
(Continuous Integration \ Continuous Deploy). - CubeSat format probe structure. the development and maintenance of software, we are using DevOps practices [12] and tools, which will allow
CubeSat format probe concept us to write the correctly working code as efficiently and quickly as possible. Fig. 8 shows the pipeline we will be

During development of the CubeSat format probe conceptual design, two using. Tools such as GitLab, Ansible, unit tests are used [13, 14].

configuration options were considered for the mission (Fig. 9). The body of the
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