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NEUTRINO IN COSMOLOGY
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Neutrinos play an important role in the evolution of the Universe. High-precision
modern cosmological measurements are a very important source of information of such
neutrino properties as the number of neutrino �avors and the sum of neutrino masses.
In this review we consider the basics of cosmology (FriedmanÄRobertsonÄWalker metric,
Friedman equations and their solutions, early Universe and neutrino decoupling, Big Bang
nucleosynthesis, cosmic microwave background radiation, etc.), discuss the physical basis
of the cosmological determination of neutrino properties and present latest values of the
number of neutrino �avors and bounds on the sum of neutrino masses
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�¥°É·¨´μ ¨£· ÕÉ ¢ ¦´ÊÕ ·μ²Ó ¢ Ô¢μ²ÕÍ¨¨ ‚¸¥²¥´´μ°. ‘μ¢·¥³¥´´Ò¥ ÉμÎ´Ò¥ ±μ¸-
³μ²μ£¨Î¥¸±¨¥ ¤ ´´Ò¥ Ö¢²ÖÕÉ¸Ö ¢ ¦´Ò³ ¨¸ÉμÎ´¨±μ³ ¨´Ëμ·³ Í¨¨ μ Î¨¸²¥ É¨¶μ¢ ´¥°-
É·¨´μ ¨ ¸Ê³³¥ ³ ¸¸ ´¥°É·¨´μ. ‚ ÔÉμ³ μ¡§μ·¥ ³Ò · ¸¸³ É·¨¢ ¥³ μ¸´μ¢Ò ±μ¸³μ²μ£¨¨
(³¥É·¨±Ê ”·¨¤³ ´ Ä�μ¡¥·É¸μ´ Ä“μ²±¥· , Ê· ¢´¥´¨Ö ”·¨¤³ ´  ¨ ¨Ì ·¥Ï¥´¨Ö, · ´-
´ÕÕ ‚¸¥²¥´´ÊÕ ¨ μÉÐ¥¶²¥´¨¥ ´¥°É·¨´μ, ´Ê±²¥μ¸¨´É¥§ ¢ É¥μ·¨¨ 
μ²ÓÏμ£μ ¢§·Ò¢ 
¨ ¤·.). ŒÒ É ±¦¥ μ¡¸Ê¦¤ ¥³ É¥μ·¨¨, ¶μ§¢μ²ÖÕÐ¨¥ ¶μ²ÊÎ¨ÉÓ ¨´Ëμ·³ Í¨Õ μ ¸¢μ°¸É¢ Ì
´¥°É·¨´μ, ¨ ¶·¨¢μ¤¨³ ¶μ¸²¥¤´¨¥ §´ Î¥´¨Ö Î¨¸²  É¨¶μ¢ ´¥°É·¨´μ ¨ ¢¥·Ì´¨¥ §´ Î¥´¨Ö
¸Ê³³Ò ³ ¸¸ ´¥°É·¨´μ.
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