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NEUTRINO MASSES FROM THE POINT
OF VIEW OF ECONOMY AND SIMPLICITY

S. Bilenky ∗

Joint Institute for Nuclear Research, Dubna

In the framework of such basic principles as local gauge invariance, uniˇcation of the
weak and electromagnetic interactions and spontaneous symmetry breaking in the Standard
Model (SM), the most economical and simplest possibilities are realized. We discuss the
problem of neutrino masses from the point of view of economy and simplicity. It is
unlikely that neutrino masses are of the same SM origin as masses of leptons and quarks.
The Weinberg effective Lagrangian is the simplest and the most economical, beyond
the Standard Model mechanism of the generation of small Majorana neutrino masses.
The resolution of the sterile neutrino anomaly and observation of the neutrinoless double
β decay would be crucial tests of this mechanism.

�μ¸²¥ μÉ±·ÒÉ¨Ö ¡μ§μ´  •¨££¸  ¢ –…�� ‘É ´¤ ·É´ Ö ³μ¤¥²Ó ¶·¨μ¡·¥²  ¸É ÉÊ¸
É¥μ·¨¨ Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¢ Ô²¥±É·μ¸² ¡μ° μ¡² ¸É¨ (¤μ Ô´¥·£¨° ¶·¨¡²¨§¨É¥²Ó´μ
300 ƒÔ‚). Š ±¨¥ μ¡Ð¨¥ § ±²ÕÎ¥´¨Ö ³μ¦´μ ¸¤¥² ÉÓ ¨§ ‘É ´¤ ·É´μ° ³μ¤¥²¨? ‘É ´-
¤ ·É´ Ö ³μ¤¥²Ó ÊÎ¨É ´ ¸ Éμ³Ê, ÎÉμ ¢ · ³± Ì É ±¨Ì μ¡Ð¨Ì ¶·¨´Í¨¶μ¢, ± ± ²μ± ²Ó´ Ö
± ²¨¡·μ¢μÎ´ Ö ¸¨³³¥É·¨Ö, μ¡Ñ¥¤¨´¥´¨¥ ¸² ¡μ£μ ¨ Ô²¥±É·μ³ £´¨É´μ£μ ¢§ ¨³μ¤¥°¸É¢¨°
¨ ¸¶μ´É ´´μ¥ ´ ·ÊÏ¥´¨¥ Ô²¥±É·μ¸² ¡μ° ¸¨³³¥É·¨¨ 	· ÊÉ Ä�´£²¥· Ä•¨££¸ , ¶·¨·μ¤ 
¢Ò¡¨· ¥É ¶·μ¸É¥°Ï¨¥ ¢μ§³μ¦´μ¸É¨. „¢ÊÌ±μ³¶μ´¥´É´μ¥ ²¥¢μ¥ ¡¥§³ ¸¸μ¢μ¥ ´¥°É·¨´μ
¨£· ¥É ¤μ³¨´¨·ÊÕÐÊÕ ·μ²Ó ¢ μ¶·¥¤¥²¥´¨¨ ¸É·Ê±ÉÊ·Ò § ·Ö¦¥´´μ£μ Éμ±  ‘É ´¤ ·É´μ°
³μ¤¥²¨. �É¸ÊÉ¸É¢¨¥ ¶· ¢ÒÌ ´¥°É·¨´´ÒÌ ¶μ²¥° ¢ ‘É ´¤ ·É´μ° ³μ¤¥²¨ Å ¶·μ¸É¥°Ï Ö,
´ ¨¡μ²¥¥ Ô±μ´μ³´ Ö ¢μ§³μ¦´μ¸ÉÓ. ‚ É ±μ° ¸Ì¥³¥ ³ °μ· ´μ¢¸±¨° ³ ¸¸μ¢Ò° Î²¥´ Å
¥¤¨´¸É¢¥´´μ ¢μ§³μ¦´Ò°. �´ £¥´¥·¨·Ê¥É¸Ö ÔËË¥±É¨¢´Ò³ ² £· ´¦¨ ´μ³ ‚ °´¡¥·£ ,
´ ·ÊÏ ÕÐ¨³ ²¥¶Éμ´´Ò° § ·Ö¤. �·¨ ÔÉμ³ ³ ¸¸Ò ´¥°É·¨´μ ¶μ¤ ¢²¥´Ò ¶μ ¸· ¢´¥´¨Õ
¸ ³ ¸¸ ³¨ ¤·Ê£¨Ì ËÊ´¤ ³¥´É ²Ó´ÒÌ Ë¥·³¨μ´μ¢ μÉ´μÏ¥´¨¥³ ¶ · ³¥É· , ±μÉμ·Ò° Ì -
· ±É¥·¨§Ê¥É Ô²¥±É·μ¸² ¡Ò° ³ ¸ÏÉ ¡, ¨ ¶ · ³¥É· , ±μÉμ·Ò° Ì · ±É¥·¨§Ê¥É ³ ¸ÏÉ ¡
´μ¢μ° Ë¨§¨±¨. �É±·ÒÉ¨¥ ¡¥§´¥°É·¨´´μ£μ ¤¢μ°´μ£μ β-· ¸¶ ¤  ¨ μÉ¸ÊÉ¸É¢¨¥ ¶¥·¥Ìμ-
¤μ¢ Ë²¥°¢μ·´ÒÌ ´¥°É·¨´μ ¢ ¸É¥·¨²Ó´Ò¥ ¸μ¸ÉμÖ´¨Ö ¡Ò²¨ ¡Ò ¸¢¨¤¥É¥²Ó¸É¢ ³¨ ¢ ¶μ²Ó§Ê
· ¸¸³μÉ·¥´´μ° ¸Ì¥³Ò.
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