Study of the extreme energetic cosmic rays
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Cosmic rays were discovered by V. Hess during the high flight of the balloon Böhmen that started on August 8, 1912 from Ústí n. Labem. Hess in 1936 was awarded Nobel Prize in Physics for that discovery. In 1938 P. Auger found out that primary cosmic rays decayed in the atmosphere into developing secondary showers that correspond to the energies of primary particles up to 1 PeV. In 1962 J. Linsley observed in New Mexico a shower corresponding to the energy of primary particle around 100 EeV. Until now it is not known what are the sources of such energetic particles and which mechanisms are accelerating them. Since 2008 the international Pierre Auger Observatory in Argentinian pampa is fully operational. Water Cherenkov detectors are displaced over the surface area of 3,000 km2, wide-field Schmidt cameras record fluorescence light, and radio antennae receive radio signals of the showers. During a decade of full performance a unique observational material was obtained that significantly improved our knowledge about extreme energetic cosmic rays. However, new as yet unknown problems surfaced out. 
