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FROM CHAOS TO ORDER IN MESOSCOPIC SYSTEMS
R. G.Nazmitdinov 1

Joint Institute for Nuclear Research, Dubna
Dubna State University, Dubna, Russia

An interplay between regular and chaotic dynamics of particles, conˇned in effective potentials
of various shapes, is discussed. It is demonstrated that dynamical symmetries emerging from this
interplay in classical and quantum systems are related to the existence of the conserved quantities of the
dynamics and integrability of the considered systems under certain conditions. Important role of these
symmetries is illustrated on a broad class of mesoscopic systems that include octupole deformed nuclei
and quantum dots in magnetic ˇeld. We also consider the case of a strong electronÄelectron interaction
in quantum dots. It leads us to the problem of self-organization of one-component charged particles,
conˇned in a two-dimensional potential with a circular boundary. As an example, disk and circular
parabolic potentials are considered, where the circular symmetry is responsible for the self-organization
mechanism. It provides conditions for a steady formation of a centered hexagonal lattice that smoothly
transforms to valence circular rings in the ground state conˇgurations for particle number n > 180.

�¡¸Ê¦¤ ¥É¸Ö ¢§ ¨³μ¤¥°¸É¢¨¥ ·¥£Ê²Ö·´μ° ¨ Ì μÉ¨Î¥¸±μ° ¤¨´ ³¨±¨ Î ¸É¨Í, ¤¢¨¦ÊÐ¨Ì¸Ö ¢ ÔË-
Ë¥±É¨¢´ÒÌ ¶μÉ¥´Í¨ ² Ì · §²¨Î´μ° Ëμ·³Ò. �μ± § ´μ, ÎÉμ ¤¨´ ³¨Î¥¸±¨¥ ¸¨³³¥É·¨¨, ¢μ§´¨± ÕÐ¨¥
¢ ·¥§Ê²ÓÉ É¥ É ±μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¢ ±² ¸¸¨Î¥¸±¨Ì ¨ ±¢ ´Éμ¢ÒÌ ¸¨¸É¥³ Ì, μ¡Ê¸²μ¢²¥´Ò ¸μÌ· ´¥´-
´Ò³ ¤¨´ ³¨Î¥¸±¨³ ±μ²¨Î¥¸É¢μ³ ¨ ¨´É¥£·¨·Ê¥³μ¸ÉÓÕ · ¸¸³ É·¨¢ ¥³ÒÌ ¸¨¸É¥³ ¶·¨ μ¶·¥¤¥²¥´´ÒÌ
Ê¸²μ¢¨ÖÌ. ‚ ¦´ Ö ·μ²Ó É ±¨Ì ¸¨³³¥É·¨° ¶·μ¨²²Õ¸É·¨·μ¢ ´  ´  Ï¨·μ±μ³ ±² ¸¸¥ ³¥§μ¸±μ¶¨Î¥¸±¨Ì
¸¨¸É¥³, É ±¨Ì ± ± μ±ÉÊ¶μ²Ó´μ-¤¥Ëμ·³¨·μ¢ ´´Ò¥ Ö¤·  ¨ ±¢ ´Éμ¢Ò¥ ÉμÎ±¨ ¢ ³ £´¨É´μ³ ¶μ²¥. ŒÒ
É ±¦¥ · ¸¸³ É·¨¢ ¥³ ¸²ÊÎ ° ¸¨²Ó´μ£μ Ô²¥±É·μ´-Ô²¥±É·μ´´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¢ ±¢ ´Éμ¢ÒÌ ÉμÎ± Ì,
±μÉμ·Ò° ¶·¨¢μ¤¨É ± ¶·μ¡²¥³¥ ¸ ³μμ·£ ´¨§ Í¨¨ μ¤´μ±μ³¶μ´¥´É´ÒÌ § ·Ö¦¥´´ÒÌ Î ¸É¨Í, § ¶¥·-
ÉÒÌ ¢ ¤¢Ê³¥·´μ³ ¶μÉ¥´Í¨ ²¥ ¸ Í¨·±Ê²Ö·´μ° £· ´¨Í¥°. ‚ ± Î¥¸É¢¥ ¶·¨³¥·  · ¸¸³μÉ·¥´  £¥μ³¥É·¨Ö
¤¨¸±  ¨ Í¨·±Ê²Ö·´μ£μ £ ·³μ´¨Î¥¸±μ£μ ¶μÉ¥´Í¨ ² . „²Ö · ¸¸³μÉ·¥´´ÒÌ ¶μÉ¥´Í¨ ²μ¢ μ¡¸Ê¦¤ ¥É¸Ö
³¥Ì ´¨§³ Ê¸Éμ°Î¨¢μ£μ μ¡· §μ¢ ´¨Ö Í¥´É·¨·μ¢ ´´μ° £¥±¸ £μ´ ²Ó´μ° ·¥Ï¥É±¨, ±μÉμ· Ö ¶² ¢´μ ¶¥-
·¥Ìμ¤¨É ¢ ¢ ²¥´É´Ò¥ Í¨·±Ê²Ö·´Ò¥ ±μ²ÓÍ  ¢ μ¸´μ¢´ÒÌ ±μ´Ë¨£Ê· Í¨ÖÌ · ¸¸³ É·¨¢ ¥³ÒÌ ¸¨¸É¥³ ¸
Î¨¸²μ³ Î ¸É¨Í ¡μ²ÓÏ¥ 180.
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