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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 effects. Quantitative
description of properties of magnetized atomic nuclei in terms of the Zeeman
magnetic susceptibility, and cluster superparamagnetism as the Paschen-Back
effect with shell corrections are proposed. An increase of neutron-nuclear scattering
cross section in a magnetic field is shown. Magnetic effects 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 justified. Model-
independent analytical tools are proposed, justified 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.
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CynepmaraeTu3m aTOMHBIX S1€pP, KJIACTEPOB U WX aHcaMOJieit

(o MaTepmajaM JOKTOPCKOM JTUCCEPTAITNNT )

Mukpockonmuuecknii KBAaHTOBBIA ITOAXO/, JIJIsT OMUCAHNS CylepMardeTn3Ma, paspa-
OOoTaH Ha OCHOBE TEPMOJIMHAMUYECKOro hopMmajinu3Ma ¢ yuerom 3pdekToB 00010-
yek. IIpeyioXKeHo KoJimiecTBeHHOE OIpe/ie/ieHe CBOMCTB HaMarHUUeHHBIX aTOM-
HBIX sJIep B TEPMUHAX MATHUTHON BOCIPUUMUYMBOCTH 3eeMaHa, a cyleprapamMar-
HeTu3Ma, Kjaacrepo Kak addekr Ilamena-bBaka ¢ 0bojiouednbiMU 1TOIIPABKAMHE.
[TokazaHo yBejanuenne cedeHus paccessHus HeHTPOHOB Ha aTOMHBIX SIJ[paX B Mar-
HUTHOM II0JIe. YCTAaHOBJIEHO, UTO MarHUTHBIE 3(P(DEKThI IIPUBOJIAT K CJBHUIY ITHKOB
PACIPOCTPAHEHHOCTEH MPOYKTOB CUHTE3a aTOMHBIX sijIep U KJIACTEPOB B CTOPO-
HY MEHBIIIMX MACCOBBIX 4KceJl. BBeIeHbl 1 000CHOBAHBI KOHIEHIINA KPUTHIECKOIO
noBejieHus Kaneab Ban-nep-Baasbca, cynepdeppomarmerusma 1 caMOOPraHu30-
BaHHO KPUTUIHOCTU B MarHUTOJMHAMUKE aHCaMOJieil aTOMHBIX sijlep U KJacTe-
pos. IIpeioxKennr, 000CHOBAHbI ¥ IPUMEHEHBI MOJIEJIbHO-HE3aBUCUMbIE aHAJINTH-
YeCcKue TeXHUKA-UHCTPYMEHTHI JIJIsT KOJUIeCTBEHHOI'O OIIPeIeIeHIsI 1 UCCIe10Ba-
HUsI KPUTHUUYECKUX SBJEHUN, COOTBETCTBYIOIMMX (Pa30BOMY IIEPEXO/Y >KUJIKOCTb-
ra3, CaMOOPraHM30BaHHOW KPUTUIHOCTH B ATOMHBIX siJIpaX, KJIacTepax W UX aH-
caMOJ1six. PaccMOTpeHbI NPUIOKEHUST K MAIHUTO—PE3UCTOPAM U —3IMUTTEPAM.



