
BI.LJ:rYK 

ocpiuiMHoro OrrOHeHTa Ha .llJICepTauiH:HY P060TY KpyrrHiUbKOi' Oneci 

Ml1xaH:niBHI1 «<t>pYCTpOBaHi KBaHTOB i aHTl1cpepOMarHeTI1KI1 r aH:3eH6epra. 

TI06nl13Y rrapa,[(l1rMI1 nOKani30BaHl1X MarHOHiB» rro,[(aHY Ha 3'[(06yT'TII 

HaYKOBOrO cryrreH5I KaH.L(l1.L(aTa CPi3I1KO-MaTeMaTW.JHl1X HayK 3i crreuianbHOCTi 

01.04.02 - TeopeTwIHa cpi3l1Ka. 

,[(l1cepTauiH:Ha p060Ta npl1CB5IqeHa '[(ocni,[()KeHlllO B 06nacTi CPPYCTpOBaHOro 

MarHeTI13My. IHTepec cBiToBol HaYKoBol crrinbHOTI1 ,[(0 KBaHTOBl1X Hl13bKOBl1MipHl1X 

MarHeTI1KIB 3HaQHO nOCl1nI1BC5I mcn5I BI.uKPI1TT5I KynpaTHI1X BI1COKOTeMneparypHI1X 
. . . . 

Ha.unpOB1)l,HI1Kl B, IUO BIDI. B KJI 11C5I nerOBaHI1MI1 KBa3I.uBOBI1MI pHI1MI1 

aHTl1cpepOMarHeTI1KaMI1 3i cniHoM o.uHa .upyra. Brrmm Hocii'B CTpyMy Ha MarHlTHY 

. . 
m.uCI1CTeMY KyrrpaTHI1X Ha.unpOBI.uHI1KlB npl13Bo.uI1Tb .u0 nopYllIeHH5I 

aHTHcpepOMarHiTHoro rrop5l.uKy. [(eli BI1J1I1B QaCTO MO)l,emOBaBC5I Qepe3 cpPyCTpaUifO B 

. . 
MarHiTHiH: rr1,[(CMCTeMl. TpOXI1 rri3HillIe BM5IBKJIOC5I, IUO CiMeH:CTBO KynpaTlB 

. . 
HaLI3B MQaH:H 0 6araTMM MICTMTb Benl1KY KlnbK1CTb crronYK 3 HaH:uiKaBi llIMMM 

MarHITHMMM BnaCTI1BOCT5IMI1, )l.J15I Mo.uenfOBaHIDI 51KJ1X rroTpi6HO BI1KOPI1CTOBYBaTI1 

Mo.uenb raH:3eH6epra Ta ii Y3aranbHeHIDI 3 pi3HOMaHiTHOfO reOMeTpicfO 3B'513KiB Ta 

KOHKYPyIDliHX B3aCMo.uiH:. <t>pYCTpOBaHI1MI1 MarHeTI1KaMI1 Ha3l1BafOTb cnonYKJ1, B 51KI1X 

iH.uI1Bi.uyanbHi MarHiTHi MOMeHTI1 iOHiB Bi.uqYBafOTb BI1J1I1B B3aCMo.uiH: npOTHne)KHHX 

3HaKiB Bi.u OTOqYfOQl1X MarHiTHI1X MOMeHTiB . ,[(ocni.u)J(eHIDI CPPYCTpOBaHoro MarHeTM3MY 

C O.uHMM 3 Hali6inbllI uiKaBl1X p03.uiniB cyqacHoi KBaHTOBoi' Teopil TBep.uoro TUra, 5IKI1H: 

6YPXJ1MBO p03BI1BaCTbC5I. Pe3ynbTaTl1 npe.uCTaBneHi B .ul1cepTauii C BarOMI1M BHeCKOM y 

UfO 06naCTb 3HaHb. 

MarHiTHa CPPycTpaui5I Mml(e BMHMKaTI1 Ha npOCTl1X rpaTKax BHaCJ1l.uOK 

KOHKypeHuii' 06MiHHl1X B3aCMo.uili Mi)J( cyci.uHiMI1 i HacrynHI1MI1 nicn5I cyci.uHix cniHiB. 

IHllIl1H: npl1lrna.u - TaK 3BaHa «reOMeTpl1qHa cpPyCTpaui5I» - B3aCMo.ui5I Haii6n IDKQHX 

cmHIB Ha rpaTKax 31 CJ(J1a.uHliliOfO reOMeTplCfO (HaiiIlpocTimi npI1Kna.ZJ}1 
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rpaHeueHTpOBaHa Ky6i1.JHa rpaTKa, TpI1KYTHa ,n:BOBHMipHa rpaTKa). B 6araTbOx BHna,n:Kax 

q)PycTpauiH npH3Bo,n:HTb ,n:o CKJ1a,n:Horo ,n:aJIeKoro MarHiTHoro nopH,n:KY - HeeJIeBCbKOro 

CTaH)' 3 BeJTHKOlO KiJIbKiCTlO MarHiTHlrx ni,n:rpaTOK, 1.JH reJIiMarHeTH3MY. Arre B CHCTeMax 

3i crriHOM o,n:Ha ,n:pyra ¢pycTpauii' i KBaHTOBi ¢JIYKTYauii' MmKYTb rrpHBOLJ:HTH ,n:O 

. . " 

JJ,lJIKOBHTOro 3HI1KHeHH5I ,n:aJIeKOrO MarHITHoro rropH,n:KY rrOHBI1 p13Hl1X CTaHlB 

eK30TH1.JHI1MI1 BJIaCTI1BOCTHMI1. CHCTeMH TaKoro po,n:y CTaJII1 06'eKTOM ,n:OCJIi,n:)!(eHH5I B 

,n:l1cepTauiMHiM p060Ti, a caMe cneuiaJIbHHM KJIac Mo,n:eJIeM, 51Ki B CI1JIbHl1X MarHiTHI1X 

rrOJIHX ,n:OrrycKalOTb lCHYBaHH5I B HecKiH1.JeHHiM rrepio,n:I11.JHiM rpaTUl UlJIKOM 

JIoKaJIi30BaHl1X 36y,n:)l(eHb, 51Ki Ha3HBalOTb JIOKaJIi30BaHl1MH MarHOHaMI1. 

,QHcepTauiJr CKJIa,n:aeTbCH i3 BCTYrry, rrepJlloro p03,n:iJIY, ,n:e rrpe,n:CTaBJIeHO omH,n: 

OCHOBHl1X po6iT Ta MeTo,n:iB , n'51TH Opl1nHaJIbHl1X P03,n:lJ1lB, B HKl1X HaBe,n:eHO 

. . . 
pe3YJIbTaTH ,n:OCJ1l,n:)KeHb ,n:HcepTaHTKI1, a TaKQ)K BI1CHOBKlB, crrl1cKY BI1KOpl1CTaHOl 

. . 
J1lTepaTypl1 Ta JlleCTH ,n:o,n:aTKIB . 

Y Bcryni cq)OPMYJIbOBaHO aKryaJIbHicTb TelVIl1 ,n:l1cepTauiMHol p060TI1, 

rrpe,n:CTaBJIeHO 11 3B'5130K 3 HaYKOBHMI1 ITJIaHaMI1, BI1CBiTJIeHO HaYKOBY HOBl13HY 

OTpHMaHI1X pe3YJIbTaTiB Ta IX npaKTH'-lHe 3 Ha1.JeHH5I, C¢OPMYJIbOBaHO Mery 1 3aB,n:aHH5I, 

no,n:aHO Cnl1COK OCHOBHl1X rry6JIiKauiM Ta KOPOTKY cTPYKI)'PY ,n:l1cepTauil. 

Y neprnoMy P03AiJ1i ,n:l1cepTauiMHol p060Tl1 rro,n:aeTbCH omH,n: J1lTepaTYP11, 

rrOHCHeHO KOHuenUllO JIOKaJI130BaHl1X MarHOHlB. TIoKa3aHO, mo neBH1111 KJ1ac 

¢PYCTpOBaHl1X KBaHTOBI1X aHTI1¢epOMarHeTHKiB B pe)I<l1Mi CHJIbHHX MarHiTHl1X rrOJIiB Ta 

HI13bKl1X TeMrreparyp ,n:orrycKae ICHYBaHH5I CTaHlB JIOKaJ1l30BaHl1X MarHOHIB 3 

HaMMeHillOlO eHeprielO i ue ,n:ae MO)!(J1I1BicTb ,n:eTaJIbHO ,n:oCJTi,n:I1TI1 BJIaCTI1BOCTi TaKI1X 

CI1CTeM. J1oKaJIi30BaHi MarHOHI1 iCHYlOTb JII1Jlle B i,n:eaJIbHoMY BHrra,[JXY TaK 3BaHoi 

ITJIOCK030HHOi reoMeTPil rpaTKl1 , KOJII1 o,n:HOMarHOHHa 30Ha 3 HaMMeHJllOlO eHeprielO 

cTPoro 6e3,n:I1CnepciMHa. Arre, HK 3a3Ha1.JeHO Y ,n:pyriM 1.JaCTI1Hi nepJlloro p03,UiJIY, peaJIbHi 

. . 
¢PYCTpOBaHi KBaHTOBi aHTI1¢epOMarHeTI1KI1 MICT5ITb Bl,UXI1JIeHH5I BI,n: l,n:eaJIbHI1X 

Mo,n:eJIeM. BpaXYBaHHH Ul1X Bi,n:xlfJIeHb B Y3araJIbHeHiM Mo,n:eJIi faM3eH6epra T a I X 
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,[(oCJIl):p r<eHH5I CKJIa,[(ae CYTb 3a,[(ay, 51Ki TaKO)J( C¢OPMYJIbOBaHO B nepllIOMY P03,[(IJIl, Ta 

P 03B' 5I3 aHO B HacTynHI1X p03'[(iJIax '[(aHol '[(I1CepTau:iifHOI p060TI1. 

y ApyrOMY P03AiJIi ,[(0CJI i'[()!(eHi MarHiTHi XapaKTepl1CTl11Ol '[(e¢OpMOBaHOrO 

¢PYCTpOBaHoro pOM6iYHOro aHTI1¢epOMarHiTHoro JIaHll,lO)l(Ka laif3eH6epra, ll.l,0 

MOTI1BOBaHi pe3YJIbTaTaMI1 eKCrrepl1MeHTiB ,[(Jl51 rrpl1pO,[(HOrO MiHepaJIY a3YPI1T)'. Ha6ip 

06MiHHl1X B3aeMO'[(iif ,[(JI5I a3YPI1T)' He Bi,[(rrOBi'[(ae YMOBaM i'[(eaJIbHoi' reOMeTpii', aJIe He 

a)!( TaK ,[(aJIeKO Bi'[(xI1JI5I eTbC5I Bi,[( Hboro, ll.l,0 ,[(03BOJI5Ie OTpI1MaTJ1 rrpJ16JI113HY ¢OPMYJIY 

,[(Jl5I CTaTJ1CTI1YHOI CYMI1 , a 3HaYI1Tb i ,[(JI5I BiJIhHOI eHeprlI I Bcix TepMo'[(I1HaMiYHI1X 

¢YHKu:ii1 crr iHoBoI CI1CTeMI1 - HaMarHiYeHOCTi , eHTporril Ta Tenn oeMHocTi . Orpl1MaHi 

. . 
TeOpeTl1'lHl pe3YJIbTaTl1 Y3rO,[()KYIOTbC5I 3 eKCrrepl1MeHTanbHI1MI1 ,[(aHI1MI1 I pe3YJIhTaTaMI1 

TOYHOI ,[(larOHaJI13aU:ll . 

Y TpeTbOMY P03AlJIl '[(oCJIi'[()!(eHO e¢eKTI1 MaJIl1X Bl,[(Xl1JIeHb Bl,lJ, YMOB, ll.l,0 

3a6e3rreYYlOTb crpory JIoKaJIi3au:ilO MarHoHiB. BI1KOPI1CTOBYIOYI1 onepaTopHY TeopilO 

36ypeHb, rr06y'[(oBaHo HI13hKOeHepreTwIHi e¢eKTI1BHi raMiJIbTOHiaHI1 ,[(JI5I pOM6iYHOro i 

,[(I1Mep-rrJIaKeTHOro crriHoBl1X JIaHl.:(IO)!(KiB Ta ,[(Jl5I rpaTKI1 KBa'[(paTHe KarOMe. 3 a 

,[(onOMorolO YI1CJIOBl1X p03paXYHKiB nepeBipeHo, ll.l,0 e¢eKTJ1BHi raMiJI hTOHiaHI1 ,[(06pe 

. . . 
ofmcYIOTh MarHITHl BJIaCTJ1BOCTl CI1CTeM B CI1JIbHl1X rrOJI5IX rrpl1 HJ13 hKJ1X TeMneparypax. 

B e¢eKTI1BHiif Mo,[(e.Tl i ,[(JI5I '[(BOBI1MipHOI rpaTIOl KBa'[(paTHe KarOMe '[(ocJIi,[()J(eHO ¢a30BI1H 

nepexi,[( bepe3iHCbKoro-KOCTepJIiu:a -TaYJIeca. 

KpiM Man l1X Bi,[(xl1JIeHh Bi,[( i'[(eaJIbHoi' reoMerpii', Y peaJIbHl1X CnOJIYKax BHaCJI i ,1J,O K 

. . 
peJI5ITI1BICTCbIOlX B3aeMO,[(iif 3amK,[(11 npl1CYTIDI MarHITHa aH130TpOm5l. ToMy B 

qeTBepTOMY P03AlJIl ,[(ocJIi,[()!(eHO cniH-l/2 aHTI1¢epOMarHiTHY XXZ Mo,[(eJIb Ha 

,[(e¢opMoBaHOIvry pOM6iYHOMY cniHoBoMY JIaHIJ:IO)KKy B ,[(oBiJIhHO opieHTOBaHoMY 

30BHillIHhOMY MarHiTHoMY nOJIi. 3HOBY, BI1KOPI1CTOBYIOYJ1 onepaTopHY TeopilO 36ypeHh 

pa30M 3 1·-ra6.:TJ1)](eHH5IM Cl1JIhHOrO 3 B'5I3KY, OTpJ1MaI'Ia Ta '[(OCJIi,[()KeI-Ia e¢eKTJ1I3Ha Mo,aeJI h , 

. . . . . . 
ll.l,0 L(0 3 BOJI5I e OfmCaTJ1 3aJIe)!(HICTh KPJ1BOl HaMarHIyeHOCTI BI ,a Harrp5IMKY npl1KJIa,aeH o ro 

. . . . ' .. . , 
30BHIWHboro MarHlTHOrO rrOJI5I Ta OU:IHJ1TI1 BeJI W -fI1HY aH130TpOITll B a3yPI1T I Ta IHWJ1X 

peaJIbHJ1X CrrOJIYKax. 
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. ',.

Y n' SITOMY P03)1.1J1I )],I1C epTall,ll rrpO)]'OB)KeHO p03rJ15l)], BrrnI1BY aHI30TpOrIlI , 

npOBe)],eHO )],oCJ1I)],)J(eHIDI Mo)],eni bI1Hra-fai13eH6epra Ha CPPYCTpOBaHOMY pOM6iLJHOMY 

naHIUO)KKy. 

B W OCTOMY p03)1.iJ1i )]'I1cepTauii p03rJ15IHYTa aHi30TpOnHa MO)],enb fai13eH6epra Ha 

CPPYCTpOBaHOMY pOM6iLJHOMY naHIUO)KKY Y MarHITHOMY rrOJ1l 3 ypaXYBaHWIM 

MDKnaHll,lO)KKOBHX B3aE: MO)]'ii1, mO TaKQ){( 3amK)],I1 npI1CYTHI B peanbHHX CnOnYKaX. 

BI1KOPI1CTOBYlOLJI1 Ha6mDKeHIDI CI1nbHoro 3B , 51 3KY, n06Y)]'OBaHO ecpeKTI1BHI1i1 

raMllbTOHiaH. MeTO)]'OM TOLJHOi' )],iaroHani3auii )]'ocni)],)J(eHO KPI1Bi HaMarHiLJeHOCTi )],n51 

BI1X l)],HOI Ta ecpeKTI1BHI1X MO)],enei1 . flOKa3aHO, mO 3a Ha5lBHOCTl MDKnaHIUO)KKOBI1X 

B3aE:M O)],iH B CI1CTeMi CTpI160K KPI1BOi' HaMarHiqeHOCTi , 3YMOBneHI1H nOKani30BaHI1MI1 

MarHOHaMI1, p03MI1J3aE:TbC5I. 

O)],HaK, )]'I1cepTall,i51 MiCTI1Tb i P5l)], He)],OJ1lKIB . ,lJ,e5lKi rpacpiKV (PI1c . 2.4, 3.11 , 6 .3, 

6.4) BI11J151)],alOTb rrepe06T5I)J(eHI1MI1, Ma6YTb Kpame 6yno 6 npe)],CTaBI1TI1 )]'aHi Ha 

6i.TIbLlli i1: K i.rrbKOCTi PI1CYHKiB . € TaKQ)K He)]'ocKoHanicTb n03HaLJeHb B )],e5lKHX cpopMynax . 

HanpI1KJ1a)]" QI1cno KOMipOK Ta LJI1cno BY3niB B cpopMynax )l,J151 CTaTI1CTHLJHOI CyMI1 (2 .5), 

(2 .6) n03HaLJeHi O)],HaKOBOlO niTepolO N Bi)]'pi3H5IlOTbC5I nI1rne rnpI1cpToM. 

CniBBi)]'HorneHIDI MDI( )],BOMa BenI1LJI1HaMI1 LJI1TaLJ MaE: rnYKaTI1 B TeKCTI, mo 

p03Tarn0J3aHI1H Ha )]'Bi CTopiHI(..l1 rronepe)],y. 

Cni)], 3aYBa)KI1TI1 , mOBI1lUeBKa3aHI He)],OJ1lK..I1 He 3MeHrnYfOTb B3)I(J1I1BOCTI 

pe3ynbTaT IJ3 )lo cni)]')KeHb )lI1cepTall,ii1Hoi' p060TI1, 5IKi MalOTb HaYKOBY UiHHicTb i1 

HOBI13HY· 

3aranbHi BHCHOBKH, no)]'aHi B KiHUi p060Ti , )],OCTaTHbO Bi)]'o6pa)KalOTb ronoBHI 

HaYKOBi pe3ynbTaTI1, a MaTepian, npe)]'CTaBneHI1i1 y )]'o)],aTKax, nOBHirne P03KpI1BaE: 3MicT 

o)],ep)KaHI1X pe3ynbTaTIB. Pe3ynbTaTI1 HaYKOBI1X )]'ocni)],)KeHb Oneci MI1XaHniBHI1 

KpynHiUbKoi' BI1KJ1a)leHO B )]'I1cepTauii' nocni)]'OBHO i nOriLJHO. BI1,UHO , lUO aBTOp )],o6pe 

BOnO,ll,1E: aHaJ1lTI1LJHI1MI1 Ta LJI1CenbHI1MI1 MeTO)],aMI1 cyqaCHoi' TeOpeTI1LJHoi' cp i3I1KI1 

M arHeT I13My. ABTOpecpepaT )],I1cepTall,ii' 3a CTPYKTyPOlO Ta 3MicTOM Bi)]'noBwa E: B I1M Or aM 

MOH Y Kp a i·H.I1 mo)]'o OcpopMJJeHH5I. O CHOBHi pe3y nbTaTI1 o rry6JJ i Ko s aHi y npOB1.1J.HHX 
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BIT'-II13WIHI1X Ta MDKHapO,UHI1X iKypHanaX, ,UOnOB1,UanI1Ch Ha MDICHap0,UHI1X 

KOHq,epeHui5Ix Ta ceMiHapaX. 

3aranoM, ,UHCepTauiMHa p060Ta n. KpyrrHiUhKo'i MicTHTh p5I,U HOBYIX OpI1riHanhHI1X 

pe3ynhTaTlB Ta 3a,UOBOnhIDIe Bci BHMOrI1 MOH YKpai'HH, 5IKi CTaBn5IThC5I ,UO 

KaH,UH,UaTChKJiIX ,UI1cepTauiM, a ,UI1CepTaHTKa 3acnyroBye rrpI1cymKemuI i'M HaYKOBoro 

. . 
cryneH5I KaH,UI1,UaTa q,i3I1KO-MaTeMaTWIHYIX HayK 3a CrreUlanhHlCTIO 01.04 .02 

TeOpeTI1QHa q,i3I1Ka. 

~ PO. Ky35IH 

B.B. Kapry30Bft 
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