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Abstract

The complex-classical short-range interaction Hamiltonian is used for the ¯rst time
for solving spin glasses with consideration of relaxation e®ects. A system of recurrent
equations is obtained on the nodes of the 1D lattice. An e±cient mathematical al-
gorithm is developed on the basis of these equations with consideration of extended
Sylvester conditions which allows node-by-node construct a huge number of stable
spin chains in parallel. As a result of the simulation, distribution functions of di®er-
ent parameters of a spin glass are constructed from the ¯rst principles of complex-
classical mechanics. Also, the critical properties of spin glass such as catastrophes in
the Clausius-Mossotti equation are studied depending on the external ¯eld. It is shown
that the developed approach excludes these catastrophes, which allows to organize con-
tinuous parallel computation based on the whole-range values of the external ¯eld. A
new representation of the partition function is suggested which, opposite to the usual
de¯nition, is a complex function with the derivatives de¯ned everywhere, including at
critical points.
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¸³ë³Ï³Ý ëåÇÝ³ÛÇÝ ³å³ÏÇÝ»ñÁ Ñ³ßíÇ ³éÝí³Í
é»É³ùë³óÇáÝ »ñ¨áõÛÃÝ»ñÁ

². ¶¨áñ·Û³Ý ¨ Ð. ²µ³çÛ³Ý

²Ù÷á÷áõÙ

²ßË³ï³ÝùáõÙ áõëáõÙÝ³ëÇñí³Í ¿ ³ñï³ùÇÝ ¹³ßïÇ ³éÏ³ÛáõÃÛ³Ùµ ï³ñµñ
»ñÏ³ñáõÃÛ³Ùµ 1 D ãÏ³ñ·³íáñí³Í ï³ñ³Í³Ï³Ý ëåÇÝ³ÛÇÝ ßÕÃ³Ý»ñÇ (îêÞ) Ñ³ÙáõÛÃÇ
íÇ×³Ï³·ñ³Ï³Ý Ñ³ïÏáõÃÛáõÝÝ»ñÁ‘ Ñ³ßíÇ ³éÝ»Éáí é»É³ùë³óÇáÝ »ñ¨áõÛÃÝ»ñÁ: ²é³çÇÝ
³Ý·³Ù û·ï³·áñÍí»É ¿ ÏáÙåÉ»ùë-¹³ë³Ï³Ý Ð³ÙÇÉïáÝÇ³ÝÁ: ä³ñµ»ñ³Ï³Ý 1 D
ó³ÝóÇ Ñ³Ý·áõÛóÝ»ñáõÙ ëï³óí»É ¿ é»Ïáõñ»Ýï »é³ÝÏÛáõÝ³ã³÷³Ï³Ý Ñ³í³ë³ñáõÙÝ»ñÇ
Ñ³Ù³Ï³ñ·Á, áñáÝù êÇÉí»ëïñÇ å³ÛÙ³ÝÝ»ñÇ Ñ»ï ÙÇ³ëÇÝ ³Ý³ÉÇïÇÏáñ»Ý ß³ñáõÝ³ÏíáõÙ
»Ý ÏáÙåÉ»ùë ï³ñ³ÍáõÃÛ³Ý Ù»ç ¨ ÑÝ³ñ³íáñáõÃÛáõÝ »Ý ï³ÉÇë Ñ³Ý·áõÛó ³é Ñ³Ý·áõÛó
Ñ³ßí»É ëåÇÝÇ áõÕÕáñ¹í³ÍáõÃÛáõÝÁ‘ Ñ³ßíÇ ³éÝ»Éáí ëåÇÝ³ÛÇÝ ßÕÃ³Ý»ñáõÙ é»É³ùë³óÇáÝ
»ñ¨áõÛÃÝ»ñÁ:

àõëáõÙÝ³ëÇñí³Í »Ý Ý³¨ ëåÇÝ³ÛÇÝ Ñ³ÙáõÛÃáõÙ ï»ÕÇ áõÝ»óáÕ áñáß³ÏÇ ÏñÇïÇÏ³Ï³Ý
»ñ¨áõÛÃÝ»ñ, ÇÝãåÇëÇù »Ý ÎÉ³áõ½Çáõë-ØáëëáïÇÇ (Î-Ø) Ñ³í³ë³ñÙ³Ý Ù»ç ³Õ»ïÝ»ñÁ‘
Ï³Ëí³Í ³ñï³ùÇÝ ¹³ßïÇ Ù»ÍáõÃÛáõÝÇó:

²é³ç³ñÏí³Í ¿ íÇ×³Ï³·ñ³Ï³Ý ·áõÙ³ñÇ Ýáñ Ý»ñÏ³Û³óáõÙ í»ñç³íáñ Ãíáí
ÇÝï»·ñ³É³ÛÇÝ ³ñï³Ñ³ÛïáõÃÛ³Ý ï»ëùáí‘ ¿Ý»ñ·Ç³ÛÇ ¨ µ¨»é³óí³ÍáõÃÛ³Ý ï³-
ñ³ÍáõÃÛáõÝáõÙ:

Êëàññè÷åñêèå ñïèíîâûå ñòåêëà ñ ó÷åòîì
ðåëàêñàöèîííûõ ýôôåêòîâ

À. Ñ. Ãåâîðêÿí À. Ã. Àáàäæÿí

Àííîòàöèÿ

Â äàííîé ðàáîòå èññëåäîâàíû ñòàòèñòè÷åñêèå ñâîéñòâà àíñàìáëÿ íåóïîðÿ-
äî÷åííûõ 1 D ïðîñòðàíñòâåííûõ ñïèí öåïî÷åê (ÏÑÖ) ñ îïðåäåëåííîé äëèíîé âî
âíåøíåì ïîëå ñ ó÷åòîì ðåëàêñàöèîííûõ ýôôåêòîâ. Äëÿ ðåøåíèÿ ýòîé ïðîáëåìû
âïåðâûå áûë èñïîëüçîâàí êîðîòêîäåéñòâóþùèé êîìïëåêñíî-êëàññè÷åñêèé
Ãàìèëüòîíèàí è ðàçðàáîòàí ýôôåêòèâíûé ìàòåìàòè÷åñêèé àëãîðèòì, êîòîðûé,
ñ ó÷åòîì ðàñøèðåííûõ óñëîâèé Ñèëüâåñòðà, ïîçâîëÿåò ïàðàëëåëüíî, øàã
çà øàãîì ïîñòðîèòü áîëüøîå êîëè÷åñòâî ñòàáèëüíûõ 1 D ÏÑÖ. Ôóíêöèè
ðàñïðåäåëåíèÿ ðàçëè÷íûõ ïàðàìåòðîâ ñïèíîâîãî ñòåêëà ïîñòðîåíû íà îñíîâå
àíàëèçà ðåçóëüòàòîâ ðàñ÷åòà 1 D ÏÑÖàíñàìáëÿ. Ïîêàçàíî, ÷òî ðàñïðåäåëåíèÿ
ðàçíûõ ïàðàìåòðîâ ñïèíîâîãî ñòåêëà ïî-ðàçíîìó âåäóò ñåáÿ â çàâèñèìîñòè îò
âíåøíåãî ïîëÿ. Ïîêàçàíî, ÷òî îáîáùåííûé êîìïëåêñíî-êëàññè÷åñêèé ïîäõîä
èñêëþ÷àåò âîçìîæíîñòü âîçíèêíîâåíèÿ êàòàñòðîô â óðàâíåíèè Êëàóçèóñà-
Ìîññîòòè, ÷òî ïîçâîëÿåò îðãàíèçîâàòü íåïðåðûâíûå âû÷èñëåíèÿ íà âñåì
èíòåðâàëå çíà÷åíèé âíåøíåãî ïîëÿ, âêëþ÷àÿ êðèòè÷åñêèå òî÷êè. Íà îñíîâå
ïðîâåäåííûõ èññëåäîâàíèé ïðåäëîæåí íîâûé, áîëåå òî÷íûé ñïîñîá ïîñòðîåíèÿ
ñòàòèñòè÷åñêîé ñóììû ñèñòåìû, êîòîðàÿ â îòëè÷èå îò îáû÷íûõ ïðåäñòàâëåíèé,
ÿâëÿåòñÿ êîìïëåêñíîé ôóíêöèåé. Ñòàòèñòè÷åñêàÿ ñóììà, è åå ïðîèçâîäíûå
àíàëèòè÷íû ïîâñþäó âêëþ÷àÿ êðèòè÷åñêèå òî÷êè.


