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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 Birgoff ergodic hypothesis the initial 3D
spin problem is reduced to two conditionally separate 1D problems along external
electromagnetic field propagation. The first 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 coefficient of polarizability related to collective orientational effects
was calculated. The Clausius-Mossotti equation for dielectric constant was generalized
on the micrometer space and nanosecond time scales.
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‘unp Jwptivwnhjuyul tninbgmu squpquynpjuo 3D
uwhlGuwjht hwiwjwpgh hwdwnp wpmwphbG nu)mh wgntignipjwl nwly:
Yiunighniu-Ununinhh hwjwuwndwl plnhwipugnuin

U. U. Glunpgjub L U. U. Glunpgyub
Udthnthnid

Unpwun plinwgiwdp dnityni Gbp ywpniGwynn ghtityuphy dshowdwjptinp Gepluwjugynid
L npybtu squpquynpuo 3D uyhGwjhlG hwdwluwpg: Qupqugyuo L dhypnuynuhy
wwwnlbpwgnd Julgnb Eyumpndwqihuwlwl wihph wwpwow-dudwlwlwjhG wunp-
ptipnipjwl Yypw wyn hwiwyupgh yhdwlwqpuyuwl hwwnympniGGopp nuundiGuuhpbnt
hwdwn: Oquugnpoywo L £hpgnddph tpgnnhy hhuynpiqn b uyqpGuywi 3D
uwhbGwjhG fulnhpp, wpunwphlG EEyupniwgqihuwlwl nuymh nwpwodwl ninnnipjwudp
ALlwihnfujwo L Gpynt ywjiwlwyulnptl wGywu 1D fulnhpGtph: UnwohG fulnhpp
G(upugpnmu £ squpquynpyuo N-dwulGhuwlh hwdwyupgh fulnhpp hwpyh wnGbnyg
dhowywyph nbjuwjuwghw(, wjl phypmy tpp Gpypnpop GQupugnmd B mwpwowlyu
uyhlGuwjhG npwjh yhdwywgpuywl hwnympmGatpp: {pdGytny tpynt fulnhpGbpnid
qupqugyuo Jwnngyuwopltph Yypw hwpqwo bt fudpwyhG nupnnpnyuonipjul Gplnypny
wwjdwlwynpjuo plinwgywonipjul gnpowhgn: Yunighniu-Unuunmwmhh hwjwuwpnidp
nhtityunphy hwunmwwmniGh hwdiwnp pphwlpugywo L nmwpwow-dwdwlwlwjihl Gwindwu-
2nwplbph Yypw:



