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Supermagnetism of atomic nuclei, clusters and their ensembles

(based on the D Sc Thesis)

A microscopic quantum approach to describing supermagnetism is developed
based on the thermodynamic formalism considering shell e�ects. Quantitative
description of properties of magnetized atomic nuclei in terms of the Zeeman
magnetic susceptibility, and cluster superparamagnetism as the Paschen-Back
e�ect with shell corrections are proposed. An increase of neutron-nuclear scattering
cross section in a magnetic �eld is shown. Magnetic e�ects are established to lead
to a shift towards smaller mass numbers of abundance peaks of synthesis products
of atomic nuclei and clusters. Concepts of critical behavior of the van der Waals
droplets, superferromagnetism and self-organized criticality in magnetodynamics
of ensembles of atomic nuclei and clusters are introduced and justi�ed. Model-
independent analytical tools are proposed, justi�ed and applied to quantify and
study the critical behavior corresponding to the liquid-gas phase transition, self-
organized criticality in atomic nuclei, clusters and their ensembles. Applications
to magneto�resistors and �emitters are considered.



Â. Í. Êîíäðàòüåâ

Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà,

ÎÈßÈ, Äóáíà, Ðîññèÿ

Ñóïåðìàãíåòèçì àòîìíûõ ÿäåð, êëàñòåðîâ è èõ àíñàìáëåé

(ïî ìàòåðèàëàì äîêòîðñêîé äèññåðòàöèè)

Ìèêðîñêîïè÷åñêèé êâàíòîâûé ïîäõîä äëÿ îïèñàíèÿ ñóïåðìàãíåòèçìà ðàçðà-
áîòàí íà îñíîâå òåðìîäèíàìè÷åñêîãî ôîðìàëèçìà ñ ó÷åòîì ýôôåêòîâ îáîëî-
÷åê. Ïðåäëîæåíî êîëè÷åñòâåííîå îïðåäåëåíèå ñâîéñòâ íàìàãíè÷åííûõ àòîì-
íûõ ÿäåð â òåðìèíàõ ìàãíèòíîé âîñïðèèì÷èâîñòè Çååìàíà, à ñóïåðïàðàìàã-
íåòèçìà êëàñòåðîâ êàê ýôôåêò Ïàøåíà-Áàêà ñ îáîëî÷å÷íûìè ïîïðàâêàìè.
Ïîêàçàíî óâåëè÷åíèå ñå÷åíèÿ ðàññåÿíèÿ íåéòðîíîâ íà àòîìíûõ ÿäðàõ â ìàã-
íèòíîì ïîëå. Óñòàíîâëåíî, ÷òî ìàãíèòíûå ýôôåêòû ïðèâîäÿò ê ñäâèãó ïèêîâ
ðàñïðîñòðàíåííîñòåé ïðîäóêòîâ ñèíòåçà àòîìíûõ ÿäåð è êëàñòåðîâ â ñòîðî-
íó ìåíüøèõ ìàññîâûõ ÷èñåë. Ââåäåíû è îáîñíîâàíû êîíöåïöèè êðèòè÷åñêîãî
ïîâåäåíèÿ êàïåëü Âàí-äåð-Âààëüñà, ñóïåðôåððîìàãíåòèçìà è ñàìîîðãàíèçî-
âàííîé êðèòè÷íîñòè â ìàãíèòîäèíàìèêå àíñàìáëåé àòîìíûõ ÿäåð è êëàñòå-
ðîâ. Ïðåäëîæåíû, îáîñíîâàíû è ïðèìåíåíû ìîäåëüíî-íåçàâèñèìûå àíàëèòè-
÷åñêèå òåõíèêà-èíñòðóìåíòû äëÿ êîëè÷åñòâåííîãî îïðåäåëåíèÿ è èññëåäîâà-
íèÿ êðèòè÷åñêèõ ÿâëåíèé, ñîîòâåòñòâóþùèõ ôàçîâîìó ïåðåõîäó æèäêîñòü-
ãàç, ñàìîîðãàíèçîâàííîé êðèòè÷íîñòè â àòîìíûõ ÿäðàõ, êëàñòåðàõ è èõ àí-
ñàìáëÿõ. Ðàññìîòðåíû ïðèëîæåíèÿ ê ìàãíèòî�ðåçèñòîðàì è �ýìèòòåðàì.


