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NUCLEAR DECAY OSCILLATIONS
AND NONLINEAR QUANTUM DYNAMICS

S. N.Mayburov ∗

Lebedev Institute of Physics of RAS, Moscow

Several experimental groups reported on the evidence of periodic modulations of
nuclear decay constants which amplitudes are of the order of 10−3 and periods of one
year, 24 h or about one month. We argue that such deviations from radioactive decay
law can be described in nonlinear quantum mechanics framework, in which decay process
obeys nonlinear Shroedinger equation with DoebnerÄGoldin terms. Possible corrections
to Hamiltonian of quantum system interaction with gravitation ˇeld are considered, it is
shown that they correspond to some emergent gravity theories, in particular, bilocal ˇeld
model. It is shown that the proposed model describes decay parameter variations which
agree with experimental results for Po-214 α-decay life-time oscillations.

�¥¤ ¢´μ ·Ö¤μ³ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ £·Ê¶¶ μ¡´ ·Ê¦¥´Ò ¶¥·¨μ¤¨Î¥¸±¨¥ ³μ¤Ê²ÖÍ¨¨
¶ · ³¥É·μ¢ Ö¤¥·´ÒÌ · ¸¶ ¤μ¢ ¸  ³¶²¨ÉÊ¤μ° ´  Ê·μ¢´¥ 10−3 ¨ ¶¥·¨μ¤ ³¨ ¢ μ¤¨´ £μ¤,
24 Î ¨ μ±μ²μ ³¥¸ÖÍ . � ³¨ ¶μ± § ´μ, ÎÉμ É ±¨¥ μÉ±²μ´¥´¨Ö μÉ § ±μ´  · ¤¨μ ±É¨¢-
´μ£μ · ¸¶ ¤  ³μ£ÊÉ ¡ÒÉÓ μ¶¨¸ ´Ò ¢ · ³± Ì ´¥²¨´¥°´μ° ±¢ ´Éμ¢μ° ³¥Ì ´¨±¨, ¢ ±μÉμ-
·μ° ¶·μÍ¥¸¸ · ¸¶ ¤  μ¶¨¸Ò¢ ¥É¸Ö ´¥²¨´¥°´Ò³ Ê· ¢´¥´¨¥³ ˜·¥¤¨´£¥·  ¸ ¶μ¶· ¢± ³¨
„¥¡´¥· Äƒμ²¤¨´ . � ¸¸³μÉ·¥´Ò ¢μ§³μ¦´Ò¥ ¶μ¶· ¢±¨ ± £ ³¨²ÓÉμ´¨ ´Ê ¢§ ¨³μ¤¥°¸É¢¨Ö
±¢ ´Éμ¢μ° ¸¨¸É¥³Ò ¸ £· ¢¨É Í¨μ´´Ò³ ¶μ²¥³, ¶μ± § ´μ, ÎÉμ μ´¨ ¸μμÉ¢¥É¸É¢ÊÕÉ ´¥±μ-
Éμ·Ò³ É¥μ·¨Ö³ ¨´¤ÊÍ¨·μ¢ ´´μ° £· ¢¨É Í¨¨, ¢ Î ¸É´μ¸É¨, ³μ¤¥²¨ ¡¨²μ± ²Ó´μ£μ ¶μ²Ö.
�μ± § ´μ, ÎÉμ ¶·¥¤²μ¦¥´´ Ö ³μ¤¥²Ó Ê¸¶¥Ï´μ μ¶¨¸Ò¢ ¥É ¢ ·¨ Í¨¨ ¶ · ³¥É·μ¢ · ¸¶ ¤ ,
±μÉμ·Ò¥ Ìμ·μÏμ ¸μ£² ¸ÊÕÉ¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ·¥§Ê²ÓÉ É ³¨ ¤²Ö μ¸Í¨²²ÖÍ¨° ¶ -
· ³¥É·μ¢ α-· ¸¶ ¤  �μ-214.
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