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genetics group of DLNP JINR initiated cooperative studies at Baksan Neutrino Observatory (BNO
INR RAS) in the deep underground low radiation background laboratory (DULB-4900), located in
the Elbrus region (North Caucasus, Russia) beneath (˜2.5 km) the peak of Andyrchy mountain. First
biological experiments were performed in 2019 and aimed to validate for the first time the response
of complex model organisms to the low background radiation by modern genomics techniques (tran-
sciptomics). The experiment was successfully completed and contributed to the understanding of
such important environmental factors as natural background radiation. Further genomic experi-
ments of our group deal with biological impact of specific components of natural background radia-
tion and deep underground exposome. To sum up, our works approved the uniqueness of DULB-4900
laboratory for biological research and importance of cooperation between deep underground facili-
ties around the world to obtain more solid knowledge on biophysical phenomena. All these aspects
will be discussed in the report.
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The Modane Underground Laboratory (LSM) is located 1700 m (4800 m.w.e) below Fréjus peak (Alpes
chain) mountain in the middle of the Fréjus tunnel between France/Italy. This thickness of the rock
reduce the muon flux to 5 muons/day/m2. The LSM is a multidisciplinary platform for the experi-
ments requiring low radioactivity environment. Several experiments in Particle and Astroparticle
Physics, low-level of High Purity of Germanium gamma ray spectrometry, biology and home land
security hosted in the LSM. I’ll present the evolution of the LSM structure and of its science pro-
gram.
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Currently, one of the main tools for new physics searching is the experiments at the underground
laboratories, where the background is suppressed. When cosmic rays are suppressed, the main
source of background is radioactive contamination of materials, facilities and measured samples.
Modern level of underground experiments requires transition from mBq/kg to μBq/kg of impurities
levels. Achieving such levels from a preparative and analytical point of view is a complex task that
requires the use of advanced achievements in radiochemistry, analytics (ICP-MS, neutron activation
analysis), and experience in gamma spectrometry. In the talk the cutting-edge approaches applied
at DLNP JINR for achievement of requested levels of radiopurity by radiochemical, analytical and
other methods will be reported.
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