
Mathematical Problems of Computer Science 29, 2007, 36{50.

N ovel M athematical Appr oach for Random 3D Spin

System Under the I n°uence of E xter nal Field.

Gener alization of Clausius-M ossotti E quation

A s h o t S . Ge vo r kya n a n d A r a x A . Ge vo r kya n

Institue for Informatics and Automation Problems of NAS of RA

e-mail: g ashot@sci.am

Abstract

A dielectric medium consisting of roughly polarized molecules has been treated
as a 3D disordered spin system. For investigation of statistical properties of this
system on scales of space-time periods of standing electromagnetic wave a microscopic
approach has been developed. Using the Birgo® ergodic hypothesis the initial 3D
spin problem is reduced to two conditionally separate 1D problems along external
electromagnetic ¯eld propagation. The ¯rst problem describes a quantum dynamics of
disordered N -particles system with relaxation, while the second one describes statistical
properties of steric disordered spin chain system. Based on developed in both problems
constructions, the coe±cient of polarizability related to collective orientational e®ects
was calculated. The Clausius-Mossotti equation for dielectric constant was generalized
on the micrometer space and nanosecond time scales.
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Üáñ Ù³Ã»Ù³ïÇÏ³Ï³Ý Ùáï»óáõÙ ãÏ³ñ·³íáñí³Í 3D
ëåÇÝ³ÛÇÝ Ñ³Ù³Ï³ñ·Ç Ñ³Ù³ñ ³ñï³ùÇÝ ¹³ßïÇ ³½¹»óáõÃÛ³Ý ï³Ï:

ÎÉ³áõ½Çáõë-ØáëáïÇÇ Ñ³í³ë³ñÙ³Ý ÁÝ¹Ñ³Ýñ³óáõÙÁ

². ê. ¶¨áñ·Û³Ý ¨ ². ². ¶¨áñ·Û³Ý

²Ù÷á÷áõÙ

Îáßï µ¨»é³óÙ³Ùµ ÙáÉ»ÏáõÉÝ»ñ å³ñáõÝ³ÏáÕ ¹Ç¿É»ÏïñÇÏ ÙÇç³í³Ûñ»ñÁ Ý»ñÏ³Û³óíáõÙ
¿ áñå»ë ãÏ³ñ·³íáñí³Í 3D ëåÇÝ³ÛÇÝ Ñ³Ù³Ï³ñ·: ¼³ñ·³óí³Í ¿ ÙÇÏñáëÏáåÇÏ
å³ïÏ»ñ³óáõÙ Ï³Ý·áõÝ ¿É»ÏïñáÙ³·ÝÇë³Ï³Ý ³ÉÇùÇ ï³ñ³Í³-Å³Ù³Ý³Ï³ÛÇÝ å³ñ-
µ»ñáõÃÛ³Ý íñ³ ³Û¹ Ñ³Ù³Ï³ñ·Ç íÇ×³Ï³·ñ³Ï³Ý Ñ³ïÏáõÃÛáõÝÝ»ñÁ áõëáõÙÝ³ëÇñ»Éáõ
Ñ³Ù³ñ: ú·ï³·áñÍí³Í ¿ ´Çñ·áýýÇ »ñ·á¹ÇÏ ÑÇåáÃ»½Á ¨ ëÏ½µÝ³Ï³Ý 3D
ëåÇÝ³ÛÇÝ ËÝ¹ÇñÁ, ³ñï³ùÇÝ ¿É»ÏïñáÙ³·ÝÇë³Ï³Ý ¹³ßïÇ ï³ñ³ÍÙ³Ý áõÕÕáõÃÛ³Ùµ
Ó¨³÷áËí³Í ¿ »ñÏáõ å³ÛÙ³Ý³Ï³Ýáñ»Ý ³ÝÏ³Ë 1D ËÝ¹ÇñÝ»ñÇ: ²é³çÇÝ ËÝ¹ÇñÁ
ÝÏ³ñ³·ñáõÙ ¿ ãÏ³ñ·³íáñí³Í N-Ù³ëÝÇÏ³ÝÇ Ñ³Ù³Ï³ñ·Ç ËÝ¹ÇñÁ Ñ³ßíÇ ³éÝ»Éáí
ÙÇç³í³ÛñÇ é»É³Ïë³óÇ³Ý, ³ÛÝ ¹»åùáõÙ »ñµ »ñÏñáñ¹Áª ÝÏ³ñ³·ñáõÙ ¿ ï³ñ³Í³Ï³Ý
ëåÇÝ³ÛÇÝ ßÕÃ³ÛÇ íÇ×³Ï³·ñ³Ï³Ý Ñ³ïÏáõÃÛáõÝÝ»ñÁ: ÐÇÙÝí»Éáí »ñÏáõ ËÝ¹ÇñÝ»ñáõÙ
½³ñ·³óí³Í Ï³éáõóí³ÍùÝ»ñÇ íñ³ Ñ³ßí³Í ¿ ËÙµ³ÛÇÝ áõÕÕáñ¹í³ÍáõÃÛ³Ý »ñ¨áõÛÃáí
å³ÛÙ³Ý³íáñí³Í µ¨»é³óí³ÍáõÃÛ³Ý ·áñÍ³ÏÇóÁ: ÎÉ³áõ½Çáõë-ØáëëáïïÇÇ Ñ³í³ë³ñáõÙÁ
¹Ç¿É»ÏïñÇÏ Ñ³ëï³ïáõÝÇ Ñ³Ù³ñ ÁÝ¹Ñ³Ýñ³óí³Í ¿ ï³ñ³Í³-Å³Ù³Ý³Ï³ÛÇÝ Ý³ÝáÙ³ë-
ßï³µÝ»ñÇ íñ³:


