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Cosmic rays (CR) are high-energy particles propagating through space that originate either within our Galaxy or are produced by the Sun, leading to their classification as Galactic Cosmic Rays (GCR) and Solar Energetic Particles (SEP), respectively. Fluxes of GCR are subject to solar modulation and thus vary in time, while SEP appear sporadically, and their frequency of occurrence depends on the phase of the solar cycle. Ground-based detectors register secondary particles generated in air, and their sensitivity to variations in the primary CR spectrum is determined by their design as well as environmental characteristics — specifically, the geomagnetic cutoff rigidity and atmospheric depth at the instrument's location. The geomagnetic cutoff is maximal near the equator and becomes marginal close to the magnetic poles, so detectors placed in the Arctic and Antarctic are more sensitive to changes in CR spectrum outside atmosphere and magnetosphere. The atmospheric cutoff decreases with altitude, so high-altitude polar detectors are especially promising in terms of CR monitoring and are able to detect weak SEP-events that cannot be registered by other ground-based facilities. Currently there are only two high-altitude polar CR observatories — SOPO/SOPB and DOMC/DOMB — and both of them are located in Antarctica, so there are no such detectors in northern hemisphere.
It is planned to establish a facility comprising a complex of neutron detectors of various designs and to conduct cosmic ray flux measurements in the Russian Arctic. The preliminary experimental program includes measurements under diverse conditions (including deployment of the setup at an altitude of approximately 1000 m above sea level), the study of primary CR flux variations, and the identification of the effects associated changing environmental parameters. This report presents the experiment's concept, as well as results from preliminary modeling, calibration, and testing of the detection system.
