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OHJWI XAPAKTEPl1CTI1KA PAEO'ill 

ARTya.nbHOCTb npo6.neMH 

113Y'J0HH0 ,IUIHaMHRll a.neM0HT8plillX B036YJK,neHHH B TBep,noM Te.ne Heo6-
XO,IUIMO,IJ,JUI IIOHHMBHllfl MHOrHX ero CTBTHCTHqecRHX CBOHCTB,B8lKHJ,IX B rrpn
RJI8.nHUX H <pYJI.naM0HT8JI1,HllX HCC.ne,noBaHHHX. B rroc.ne,nHee BpeMJI BC0 6om,
mee BHHMaHHe IlpHBJI0R8DT R ce6e KB83l!O,nHOM0plille KpllCTa.n.nnqecmrn CTPYK
Typll. CBO:llCTBa TBKHX CTPYKTYP MOryT 61:lTb OIIIIC8lill cpaBHHT0JI1,HO IlpOCTl:l
MH O,nHOMeplillMl! Mo,neJIHMH. ,Il,lrnaMHqecRHe ypaBH0HHH, OIIHCllB81U!UI0 a.neMeH
T8pHUe B036yJl!,ll;eHHH B TBKHX MO,neJIHX, B Pfl_ne CJIY'J80B CBO,IUITCH K H3B0CT
HllM H0JIHHeiilillM ypaBH0HHHM (ypaBH0HllID llipe,IUIHrepa C Ky6nqecROH H0JIHHe:ll
HOCTbID, ypaBH0HHID CHHyc-rop,nOHa H .np.). Iloc.ne,nHHe HBJIHIDTCH IIOJIHOCTbD 
HHTerpHpyeMHMH ll HM0DT B KaqecTBe pemeHHH qaCTl!~erro,no6HUe (COJIHTOH
HU0) pemeHHH. He.nnHe:llHUe ,nHHaMHqecKHe ypaBHeHHH Haxo.IUIT B rroc.ne,nHee 

Bp0MII rrpHMeHeHHe ,ll,Jlfl O!IllCBHHH Bee 60.nee j£0KOro Kpyra HB.neHHfi B qJH-
3HK0 ROH,neHCHpOBBHHOro COQTOHHHH BemeCTBa /. 

,ll.HHru.mqecRHe H CTPYKTYPHll0·CBOfiCTB8 TBep,nux Te.n H3Y'J8DTCH KBK 
TP8.IUIUHOHHI:lMl! cpe,nCTB8MH 8KC!I0pHM0HT8 (pacceHHHe M0.IJ,JI0HHllX HeHTpOHOB 
HMP H .np.), T8R H C IIOMOmbro HHT0HCHBHO pasBHBaeMoro B rroc.ne,nHee Bpe
M/I HOBOro MeTo,na, HCIIOJI1,3YJ0010ro IIOJIY'l80MH0 Ha YCKOPHTe.ne IlY'lKH IIOJIH-. 
pH30B8HHllX IIOJIOl!UIT0Jll,HllX MIOOHOB. B 8TOfi•CBH3H sa,naqH HCC.ne,noB8HHH 
oco6eHHOCTefi IIOBe,neHHH 8Jl0M0HTapHUX B036YJK,neIIBH B KB83HO,nHOMeplillx 
CTPYKTypax ll IIOJIOlKHT0JI1,HllX MIOOHOB B pas.nnqHUX RPHCTa.n.nax HBJIHIDTCH 
6eccrropHo aRTyam,HHMH. 

Ue.nb pa60Tl:l. 11CIIOJI1,30B8Hlle M0TO,nOB C0Bp0M0HHOH KB8HTOBOH TeOpHH 
TBep,noro Te.na ,ll,Jlfl ncc.ne.noBaHHH Ha ocHoBe a,neKBBTHUX Mo,nem,HI:lx rrpe.n
cTaBJieHHfi c.ne.nYKIIIHX rrpo6.neM: oco6eHHOCTH .IUIHBMHKH qacT~erro,no6HHx 
MarHHTHl,IX B036YJK,neHHfi PM8 KB83HO,nHOM8pHUX MarHHToyrropR,noqeHHUX Be
mecTB H HX BR.na.n B pacceHHHe Me.IJ,JieHHHX H0HTpOHOB B 8THX BemecTBBX; 
rroBe,neHHe B RPHCTa.n.ne ll361:lT0qJIOfi sapmteHHofi qacT~,06.na.naRJ!leH CIIH
HOM H rrocpe.ncTBOM KOPOTKO,neHCTBYJOOlero IIOTeHUHa.na B3aHMo,neficTBYJOOl0H 
c RO.ne6aHHHMH pemeTKH KpllCTBJl.118 (rrpo6.neMa IIOJUipOHa); rrpo~ecc C!IllHO
BOH pe.naKca~ IIOJUipl!30B8HHHX qacTH~ (IIOJIOl!UIT0JI1,HllX MIOOHOB, B qacT

HOCTH), ~YH.nHPYRJ!lHX B pemeTKe KpHCT8JlJIOB pas.nnqHUx CHMMeTpHfi. 

Hayq:HaR,HOBH3H8 H rrpaRTHqecKaH geHHOCTb 

B ,nnccepTaUHH B pasJIHqHUX RB8HTOBOMexaHHqecKHX rrpH6JIHX8HHHX B 
ROHTHHyam,HOM IIpe,ne.ne HCC.ne,nOB8H8 O,nHOMepHaH XOJICT0liHOBCK8H MO,nem, 
IIO.nHpOHa H IIOK838HO, qTQ B03MOJKiillMH IIOJIHpOHHUMH COCTOHHHHMH B TaKofi 
Mo.ne.nn, HaPfl.ny C 30HHID~ ll CHJI1,HO JIOKl3JIH30BBHHllM, HBJIH8TCH COJIHTOHHOe 
COCTORHHe. Ilbc.ne,nHee OIIIICl:lB88TCH pemeHHeM H8JIHH0HHOro ypaBH8Hllfl llipe
,nHHrepa H .naeT HOBl:lil B03MOlKHJ,IH M8XBHH3M rrepeHoca 38Pfl.n8 B O,nHOMepHUX 
CTPJ'KTypax. r~:~~:::~;;r~~~~~~:;;;~1 
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Bnep'!llie IlO~C'IltTaH BKJia~ B npo~OJll>Hy-10 ROppeJIHUROHHYJO ~ymal;l!lD H B 
npo~OJll>Hy-10 1JaCTI, ,nRHaMll'IeCROro CTPYKTYPHOro ~aRTOpa COJm:TOHHWC peme
HHH HeJm:HeilHoro ypaBHeHllR Jiaanay-Jm~Ilmn8 ,IJ.JIR O~OMepHOro ~eppoMarHe
TRRa C a:mr:aoTpOnHeH "JierRaR OCI," H ye,nRHeHHWC MarHOHHWC peme:mrn He
Jm:Heillioro ypaBHeHRR lllpe,nRHrepa ;rvm. H:aoTponHoro rett:aeH6eproBcRoro ~ep
poMarHeTRRa. HccJie~oBaHO BJm:RHRe BHemHero MarHRTHOro TIOJIR Ha napaMeT
pll COJm:TOHHOro pemeHHR ypaBHeHHR CHHyc-rop~oHa B O~OMepHOM KJiaccH-
1JeCROM ~eppoMarHeTRRe C aHH30TpOTIHeil "JierRa.!I TIJIOCKOCTI, 11

• IIpe,D;JIOJKeHO 
pa:aBHTlle npe~cTaBJieHHR H pe:ayJll>T8Tll npoBepHTI, B :mcnepHMeHTaX no He
ynpyrOMY pacceRHHlD HeHTPOHOB B RB83HO~OMepHHX ~eppoMarHeTRRaX 

IIocTpOeHa RBaHTOB8R MO~eJll>, OllHCUBaKl!laR ,ruri{xlly:aHlD IlOJIOJIIBTeJll>HHX 
MJOOHOB B pemeTRe RPHCTaJIJia. Mo,1teJil, HCXO,IUIT H3 npe;u,IIOJIOJKeHH.!I O HaJm:
'IltH ~yx 30HHliX COCTORHRH MJOOHa H y'IltTUBaeT TIOJIRpOHHliH aqxpeRT B RPHC

TaJIJie, 1JTO Il03BOJIReT ~8TI, Ra1JeCTBeHHOe 06'b.!ICHeHHe 06HapyxeHHOH B 8RC
nepHMeHTe "aHOMaJll>HOH11 ,ruri{xlly:aHH M!XlHOB B HH06HH H BHCMYTe. 

PaCC'IlITa.Hl,I CROpDCTH CTIHHOBOH pe.na.Itcauim IlOJIOJmTSJll>HliX MIOOHOB B 
RPHCTaJIJiax pa3Jm:1JHOH CHMMeTpHH. IIpe.n;.n:oJKeH MeTO~ onpe~eJieHRR MeCT JIO
RaJm::aarnm MJOOHOB H Be~ CBR38HHOH C HHM TIOJIRpOHHOH ~~OpMai:nm pe
meTKH nyTeM cpaBHeHHR paC1JBTHliX 3Ha1Je:mrn C H86JIID,W3eMNMH B nponecce 
aRcnepHMeHTa, npH pa:aJm:tJHHX MarHHTHHX TIOJI.!IX, 3Ha1JeHHRMH CROpOCTeil 

CTIHHOBOH peJiaKcarnm. 
IIo~e~o 38MRHYTOe BHpruire:mre, ~8Klllee CBR;'JI, Me.JK,ey CROpDCT!,lD ,nll~

~Y3HH MJOOHOB B pemerne RpHCTaJIJia H Ha6JilO~aeMOH B 8RCilepHMeHTe CRO
pOCTI,lD CilliHOBOH peJiaKcarnm MJOOHOB. IIo~elll,l onemw ;rvm. rrapaMeTpOB 
TeMTiepaTypHOH 38BHCHMOCTH R08(1XllHUHeHTa ,ruri{xlly:aHH ':o = jJ {T) MJO?HOB B 
Me,nll. , 

1IJm :aallll!!Tll BlllUIHralDTCR CJie.n;ynlllie OCHOBlll,le pe:ayJll>T8Tll, 

TIOJIY'lelilll,le B lU!CCepTawra: 

r'. Ha OCHOBe MO~eJIH XOJICTei!Ha pasB:ra:Tll MeTO~ ~eTa KOpOTRO~en
CTBYKl!lero 8JieRTpoH-1JOHOHHOrO BSaHMo~eHCTBHR:· a,nRa6aTH'reCROe npH6Jm:
JKeHHe, MeTO~ R8HOHH1JeCRoro npeo6pa:aoBaHRR, MeTO~ ypaBHeHHR ~eHHR,
TI03BOJIRKIIIHe B pa:a~ott Mepe ~eCTI, pe:ayJll>TaTU TaROrO ~aMH1JeCKoro 
B38HMO~ei!CTBHR. lIOKa38HO, 1JTO B cneKTp B03MO:EHWC COCTORHHfl IlOJIRpOH
HOrO BO:a6yx,neHHR B O~OMepHOM KPHCTaJIJie, Ha~ C CHJll>HO JIORaJIH30B8H
HID4 H 30HHllM, BXO,nllT COJm:TOHHOe COCTOIDme. IIo~eH 8HepreTH1JeCRHtt 

crreKTP COJIHTOHHoro COCTOJIHIDI. 

2. B O~OMepHOM aHH30TPOIIHOM MarHeTmte MeTO~OM ypaBHeHHR ~HJKe
HHR B ~HHOBOJIHOBOM ajm6JIHJKeHHH rro~elll,l CJia6o BO:a6yx_neHlll,le COCTOR

HHR, oTIHcUBaewe coJm:TOHorro~o6Hl,JMH pemeHHRMH MO.nRWHUHPOBaHHoro~aB
HeHHR Illpe,nRHrepa C Ky6:1NeCRO:lt HeJIHHeHHOCTI,JO, BUBe~eHHoro paHee ,

4/ 
npH HCCJie~OBamm 8KCHTOH-1JOHOHHOtt CHCTeMU O pe:aOHaHCHllM B3aHMO~ettcT-

BHeM. 
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3. Pa:aBHT ~eHOMeHOJIOrH1JeCRHH rro~o~ K BUBe~eHHlD CT8THCTH'reCRHX 
CBOHCTB O~OMepHHX CliCTeM C HeJIHHei!Hott ,nRHaMliKOH, OTIHCllBaeMUX ypaB
HeHHeM Illpe,nRHrepa c xy6H1JeCROH HeJIHHei!HoCTI,lD H HeJm:HettHUM ypaBHeHHeM 

]a~ay-J!H~Ilmn8 C ~eTOM aHH30TPOTIHH MarHHTHOro B38HMO~ettcTBH.!I. 

4. B 06JiaCTH HH3RHX TeMUepaTyp oneHeH BKJia.It B npo~OJll>HYJO 1J8CTI, 
,nllHaMH'ISCKOro CTPYKTYPHOrO ~aRTOpa COJm:TOHHllX CilHHOBllX_B036yx,neHHil 
;rvm. o~o~epHoro ~eppOMarHeTRRa C H30TPOTIHllM rett:aeH6eprOBCKHM o6MeHOM, 
IlOMe~eHHoro BO BHSWHee MarHHTHOe IlOJie. CynieCTBOBaHl'Je COJm:TOHHOH MO~ 
CllHHOBllX BO:a6yx,neHHtt o6ycJIOBJI9HO B3aHMO~ei!cTBHeM CTIHHOBUX OTKJIOHe:mrn 
c KOJie6aHHRMH pemeTKH O~OMepHOtt nerrom. 06c~eTC.!I'.B03MOlKHOCTI, 
Ha6JIJD,lJ;eHHR COJm:TOHOB, cymeCTBYKIIIHX KaR CBR38HHOe COCTO.!IHHS CTIHHOBUX 
OTKJIOHeHHil H KOJie6aHHil pemeTRH, B KBa3HO~OMepHOM ~eppoMarHeTRRe 
[(C~ )

4 
Al] [ JI,; ct~] B aKcrrepHMeHTax no HeynpyroMY pacce.f!IillD HeilT

poHoB. 

5. Y1JTeH BKJia~ B ,IUIH8Mli1Jecrurtt CTPYKTYPlll,IH ~aKTOp COJm:TOHHHX pe
meHHtt HeJm:Hei!Horo ypaBHeHHR ]aanay~~WHUa ;rvm. o~oMepHoro weppoMar
aeTHKa C 8Hli30TporrHeil "JierKaR OCI, 11

• IIoxa:aaHO, 1JTO CJie~CTBHeM cymecT
BOB8HHR COJm:TOHHOH MO~ MarHHTllllX BO:a6yx,neHHil RBJIReTCR H8Jm:'!He KB83H
ynpyrott KOMilOHeHTll B CileKTpax pacceRHRR HeHTl)OHOB B HCCJie~eMOM wep
poMarHeTHKe. 

6. YcTaHOBJieHO BJm:RHHe MarHHTHOro IlOJIR H xapaRTepa 8HH30TpOTIHH 
06MeHHoro B38HMO~ettCTBHR Ha rrapaMeTpll COJm:TOHHOro pememrR ypaBHeHHR 
CHHYc-rop~oHa B O~OMepHOM ~eppOMarHeTRRe C aHH30TpOTIHeil "JierRaR 
TIJIOCKOCTI, 11

• IIpe,n;.n:oJKeHO P83BHTlle npe~CTaBJieHHR IlpoBepHTI, B 8KCrrepHMeH
TaX IIO pacceRHRlO Hei1TpOHOB Ha KB83liO~OMepHUX qieppoMarHeTHK8X 

Cstli F~ · 11 R6Fe eel,. 
_ 7. Y1JT9lll,l B03MOJKHOCTH 8KCilepHMeHT8Jll>HOrO j"'+-Me30HHOrO MeTO~a 

B H3~9HHH ,ruri{xlly:aHH JierRott IlpHMSCHOH 1J8CTHUU B MeTaJIJiax. Ha OCHOBe 
ypaBHeHHJI BaHrCHe_cca-EJioxa ;rvm. CllHHOBOtt MaTPHUU IlJIOTHOCTH rro~eHa 
CBR3I, Me~ Ha6JIJD,lJ;aeMott B 8KCrrepHMeHTe CKOpOCTI,lO CTIHHOBOH peJiaxcarnm 
IlOJIODTSJll>HliX MJOOHOB A H K08(1XllHUHeHTO~ HX ,nll4XPY3HH 'i.) . 

8. Ha OCHOBe MeTOM MOMeHTOB TeOpHH HMP paCC'IlITaHa CROpDCTI, pe
JiaKCaUHH A_ MJOOH8, JIOR8JIH30B8HHOrO B Mel!,D;oy:aJm:RX KPHCTaJIJIOB pa:aJm:1J
HOit CliMM9TpHH. IloKa:aaHO, 1JTO cpaBHeHHe TeopeTR1JeCKHX pe:ayJll>T8TOB C 
3KCrrepHM9HTaJll>lll,IMH ~8Hlll,IMH B WHpOKOM liHTepBaJie 3H81J9Hliit BHemmrx Mar
HHTHUX IlOJiett ~aeT B03MOJKHOCTI, Cy,nRTI, 0 MeCTaX npe~eCTBSHHOH JIOKa
JIH38UHH MlOOHOB HO B9JIH1JHHe IlOJIHpOHHOH ~~OPMaUHli pemeTKH RpliCTaJIJia, 
Bll3BaHHOit npHcyTCTBHeM B Heit rroJIOl!WTeJll>Horo MJOOHa. 

9. IIpe,n;.n:oJKeHa RBaHTOBaR MO~eJll> ;rvm. OTIHCaHHR ,nzqxpy:aHH MlOOHOB B 
KpliCTaJIJiaX. Mo~eJll> OCHOB8H8 Ha npe~cTaBJieHHH O TIOJIJipOHHOM COCTOHHHH 
MJOOHa H Ha rrpe;u,IIOJIOJKSHHH O H8Jm:1JHH ~yx 3HepreT:INeCRHX 30H, pa:apemeH
HliX ;rvm. ~HJKeHHJI MJOOHOB. Ha 6a:ae ~OPMYJIU Ky6o rro~eHo BupaxeHHe ;rvm. 
R08(1XllHUH9HTa ,nll4XPY3Hli MlOOHOB B mHpOROM HHTepBaJie TeMilepaTyp. 
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IO. Ha OCHOBe rrpe,II.JIOJKeHHOll MO,neJIH .nano B03MOJKHOe Od'bllCHeHHe 06-
HapyJKeHHOll B 8KCilepHMeHTe B 06pa3uax BHCMyTa Il HH06HH HH3KOT8Milepa
TypHOll "aHOMaJU,HOH" KBaHTOBOil: ,nnqqiy3nu MJOOHOB. 

Anpodarnm ,I!HCCepTaUHH 

Pe3ym,TaTH ,nnccepTaUUll ,nORJia~aJIHCb Ha C8MHHapax ~'.[\1/ Il JillfI 
Olliill, B 11HcTnTyTe aTOMHOil: SHeprHH HM. l1.B.KyptJaTOBa, Ha MeJK,eyHapo,n
HOM CllMil03HyMe no rrpo6JieMaM M830HHOll XHMHH Il M830MOJI8KY~HHX rrpo
ueccoB B BemecTBe (Ay6Ha, 1977 r.), Ha 21-M BceCOlll3HOM COBemaHHU ITO 
¢H3HK8 HH3KHX TeMITepaTyp (XapbKOB, 1980 r.), a TaKXe 6~ npe,ncTaB
JieHH Ha Me.lK,If.yHapo,nHOM CHMIT03HyMe no H36paHHlilM npo6JI8M8M CTaTHCTHtJec
KOil: M8X8HHKH (.ll,y6Ha, 1977 r.). 

IIy6JIHKaµun 

IIo pe3ym,TaTaM ,nnccepTaunu ony6~0BaHO ,neCRTb padoT. 

06'beM padom 

)J,uccepTaUlIR COCTOHT H3 BBe,neHHR, Tpex rJiaB, 3aKJII01J8HHR Il ,nByx 
npnJIOlK8HHH, co,nepxnT 109 CTpaHHU MallilIHOITHCHOro T8KCTa, 2 pHCJHKa, 
2 Ta6JIHUH. En6Jiuorpa¢H1J8CKHii cmICOK BRJIJOtJaeT 73 Ha3BaHHR. 

CO,l.J,EPJKAHI1E PAEO'IH 

Bo BBe,neHHn co,neplltHTCH KpaTKHil odaop COBp8M8HHOro COCTOHHHH llC
CJie,nOBaHHR CBOil:CTB O,IUIOMepHHX CHCTeM B ¢H3HKe KOH,n8HCHpOBaHHOro coc
TOHHHH BemecTBa, onllCHBaeMHX rro~OCTb!O IlHTerpnpyeMllMH H8JIHH8llHHMll 

,nHHaMH1J8CKHMH ypaBH8HHRMll. Taue ,naH KpaTKHii llCTOpll'leCKHii odaop B03-
HHKHOB8HHR ll p83BHTHH HOBoro MIDOHHOro MeTo,na IlCCJie,noBaHHR CBOHCTB 
KOH,neHCllpOBaHHHX cpe,n. IlpllBO,nHTCH o60CHOB8HHe BH6opa T8MH n Kp8TKO 
naJioJKeHo co.nepl!tSHHe ,nnccepTaunn. 

B nepBofi rJiaBe .nnccepTaunn Ha ocnoBe o,nHoMepHott Mo,neJIH XoJicTett
Ha C r8Mll.1Il,TOHHaHOM 

!Jf=:Jfotr:Jf. -t-.Jf., 
i~ e ~n~ ~ 

"tP ;£ .2 \' ';) 2 I nJ 2 >"' 2 / Ill .2 'v 
Jl.fat;-~./11, L.Jr:1u:i. -f-fJHWo LJUt -f-2,J#C-U,s L,1ieUtd 7 

e u t t e 

:fte: {c:+w) f a;at -:r f (a;, ae + a; at;J~ !11;_-,zt; V f a;at. ue 
UCCJIB,nyJOTCH ajxl)eKTH .IJ;llH8Mll'l8CKOro 8JI8KTpOH-qJOHOHHOro B38HMO,neil:CTBHH, 
orrncHBaeMoro :Je;,,.t B JIHHeiiHOM no CMemeHHRM npn6JIHJK8HHU. IIOK83aHO, 
rrpn KaKlIX 3H8'!8HHHX napaMeTpOB MO,neJIH: lK8CTKOCTH pelIISTKH .11/,w; , IIIlI
p:1me 8JI8KTpo1moro ypOBHR :; , CHJie 8JI8KTpOH-qlOHOHHOil: CBH3Il Y , CJie-
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,nyeT OJKH,naTb, 'ITO noJIRpOH 6y,neT OITlICHBaTbCR BO~OBOH ¢yHKUUett COJIH
TOHHOro Tlirra. IlocJie,nHRR HBJIR8TCR pellleHHeM H8JIHHefuoro ypaBH8HlIR llipe
,nHHrepa Il .naeT B08MOJKHOe COCTOHHHe sapIDKeHHOil: '!8CTHUH B KplICTaJIJie, B 
orrpe,neJieHHOM CMHCJie rrpoMeJKyTO'!HOe M8JK,ny 80HHHM Il CHJU,HO JIOK8JIH80BaH
HlilM COCTORHHRMH. IIpn 8TOM HCITOJib30BaHH pa8JilltJHHe no,nxo,nH: a,nna6aTH-
1J8CKOe npn6JIHJKeHHe (B § I), M8TO,n KaHOHH'!8CKOro rrpeo6pasOB8HlIH nc
XO,nHoro raMlIJU,TOHHaHa ( § 2), a Taue M8TO,n ypaBH8HHR ,nBlillt8HHR ( § 3) .
Il03BOJUIKllnI8 B pa8JmtJHOil Mepe yqeCTb peaym,TaTH .IJ;llH8MlI1J8CKOro 8JI8KTpOH
¢oHOHHOro B3anMO,nettCTBlIH B Mo,neJIH XoJICTeil:Ha. 

B § 4 rJI8BH I Ha OCHOBe MeTo,na ypaBH8HHH ,nBlilK8HHH lICCJie,nOBaH o.n
HOMepHHtt aHH30TpOITHHH MarHeTHK. Hatt,n8HO, 'ITO CJiado B086YJK,neHHHMH co
CTOHHHHMH TaKoro MarH8TlIK8 HBJIRIOTCR tJaCTHUerro,no6HHe B036y.l,Il;8HHR, OITH
CHBaeMHe pelllel!HHMH MO,nH¢HunpoBaHHoro ypaBH8HlIH llipe,nnHrepa C Ky6Hqec-
KOll H8JIHH8ilHOCTb!O • . 

i~ +f~~-1d</;;+/f/2tp=o. 
3TO ypaBHeHHe, BrrepBue ITOJiyqeHHoe ,nJIR 8KCHTOH-qJOHOHHOil: CHCTeMH, HBJIR-

8TCH He BITO~e HHTerp~yeMI.M Il ,norrycKaeT K8K ¢0pMHPOBaHHe, TaK H B3a
HMO,nettCTBHe COJIHTOHOB/ , 4/_ 

Bo BTOpott rJiaBe ~ccepTaUHH Ha OCHOBe ¢eHOM8HOJIOrll1JeCKOro rro,n
xo.na, rrpe,II.JIOXeHHoro B 5/, OU8H8H BRJia,n COJIHTOHHHX B036YJK,neHHtt B rrpo
,nOJU,HYJO qacTb ,IUIHaMlltJeCKOro CTpyKTypHoro ¢aKTOpa f3 50e {(j,:, o:,) Pfl,na 
KBa3HO,IUIOMepmnc MarHeTHKOB/6/. TaK, B § I HCCJie,noBaH Il30TpOITHHil rett-

88H6eproBCKHil M8rH8THK [(Cfl,),,,i}{,vi Ct3 ] , HaJIHtJHe COJIHTOHHOil MO
,nli B KOTOpOM rrpe,nrroJIOlKHT8JU,HO o6yCJIOBJI8HO B3aHMo,neliCTBH8M CITlIHOBOro 
OTRJIOH8IIBR C KOJie6annHMH pellleTKH KPHCT8JIJI8. BRJia,n COJIHTOHHHX B036yx
,neIDitt p soe {1' r..,)) BHp8X88TCH COOTHOmeHHeM 

$so~ W)N n--4- ( ~s -)tz e- ';; t/l (7i~•il}/s1z,2 ¾·il 
1~ 'l s Z.1t/r/,/ 2J, T z 7 

r,ne fls - Cpe,nHRR ITJIOTHOCTb COJIHTOHOB IlpH TSMilepaType / , tn5 - Mac
ca COJIHTOHa, n Ll - ero JIHHettHHil: paaMep. B § 2 paCCMOTpeH ¢eppOMarHe
THK ,OimCHB88Mllil H8JIHHeil:HHM ypaBHeimeM ~y-Jln¢lIIHU8 C 8Hll30Tponnett 
T:l'IITa "JierKrur 0Cb 11 n : 

tist; :J(fx irJ-,J(ixi{)(S,·ai 
r,ne s - Koop,IUIHaTa B,nom, uerrotJKH n :1> 0, l > 0 TpeTntt rraparpa¢ rro
CBRmeH Il3YtJ8Hll!O BJIHHHHR BHeII1Hero MarHHTHOro ITOJIR lI xapaKTepa 8HlI80-
TPOITHH 06MeHHoro B8aHMo,nettcTBHH Ha napaMeTpH COJIHTOHHOro pellleHHH 
ypaBH8HHH CHHyc-rop,noHa ,nJIR RJI8CCH1J8CKHX ~eppoMarHeTHKOB C 8Hll80Tpo-
rrnett Tima "JierKaH nJIOCKOCTI,", TaKHX,KaK Cs Ni 0, H R6Fe ce'!, . 
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06cy,imaIDTCH 8KCnepHMeHTH no 1acceHHHID HefiTpOHOB, B KOTopwc MOJKeT 
6HT1, llSMepeHa BeJilllruHa p50 VJ> w) ll Hafi,neHH COJillTOHHHe MO,llli B03-
6y,imeHHfi. 

B TpeT1>eit rJiaBe ,nnccepTrunrn llCCJie,rryKJTCH oco6eHHOCTll .IU$l>Y3llll 
IlOJIOlltllTeJil,HHX M!OOHOB B M6TaJIJIH'!eCKllX KpHCTaJIJiax. B § l o6cyx,naIDTCH 
8KcnepHMeHT8JI1,HH6 acneKTH npo6JieMU, a TaKJKe Ha OCHOBe yp8BH6HHH 
BaHI'CHecca-B.rroxa ,lJ,JlH CilllHOBOit MaTpll!Ul IlJIOTHOCTll BHBeAeHa CM31, Me~ 
Ha6JIIDAaeMoii B 8KCnepHMeHTe CKOpOCTl,ID _A CilllHOBOfi peJiaKCaIJ;Jm M!OOHOB 
ll K08qxlJHUH6HTOM llX .IU$l>ysllll 'i:J . B § 2 Ha OCHOBe MeTO,ua MOMeHTOB Te
Opllll RMP pacc:rmTa.Ha CKopocT1>A cnnHoBoii peJIBKcau;un MIOOHa, JIOKaJIHso
BaHHoro ~ Meli,ll,oysJIHHX KPllCTaJIJia paSJill'IHOfi CHMMeTpllll ll npn paSJill'IHHX 
sHa'!eHHHX BHell!Hero MarHHTHoro noJIH H . CHMMeTpHID MelltySeJI1,HUX nop, 
B KOTOpwc npellMYil1eCTBeHHO JIOKaJIHSyeTCH M!OOH, npeMOJKeHo BHBO)UrTl, ny
T6M cpaBH6HllH. pac'!eTHUX 3H8'!6Hllfi .J1. C 8KCnepUMeHT8JI1,lillMH B rrm:poKOM 
llHTepBaJie BeJill'!llH IlOJIH fl • B § 3 IlOCTpOeHa KBaHTOBaH MOA8JI1,, OilllCH
B8Kl!l8H ,nnqxIJysnID M!OOHOB no perneTKe KpllCTaJIJia. B OCHOBe JiexaT npeA
CTaBJieHHe O IlOJIHpOHHOM COCTOHHHll MIOOHa B KPllCTaJIJie, a TaKJKe npe~o
JIOJKeHUe O HaJIH:rmll ,IUlyx 30H, :Ii H :r:l , pasperneHHWC ,lJ,JlH .,IUllllKeHHH MlO

OHa. I'8MllJI1,TOHHaH MOAeJill HMeeT BHA 

,YL>=.Ji:. +.Je. t-
rill O 1,11, .:, 

JI.,= Zt.w1 {6Q+ b'J- + J: }+ L (~ ~ ~~ ~;i -1- _l:.. J:cr)a/,;:~;; ~;:_}+ 
'J.. }' cfcJ,2. m. m,j <t 

+ L E{Iq {i)a: -- .. a
1 

-, bq + I1f-{-q;a; ;;.,; a
2

,;: 6/} · ~J 1 ~d ~m'l m r J d d . •. I-> 

"lJJ = '\' -, + . { -1- · q, ;, r) yn% + t- J/i +.!"t-JU 
Jl.i,d LJ L acim ~m' };lu,Jq Zft ... cbq-t6_'1 rI,' 'rf.-> (6q 6-gJ(°r' b_,,lj. 

c(cJ',2 ~ i r 111,, f J, 'f.1' m t,, r 

8Aec1, b; (l:,'}.-) + - onepaTop poli,ll,eHHH (YHH'ITOJKeHHH) qioHoHa c KBasn
m.myJI1,COM 9, 1 aJ. ~ ( aJ, .;t) - onepa;OP pOli,ll,eHHH (YHU'ITOllteHRH'.) 'I8CTll-
IU1 Ha ypOBHe J.-(d.-=1,2.)Meli,ll,OY3JillH m., lq,,,(~) - MaTPH'IHHfi 8Jie-
MeHT nepexoAa 'I8CTHIU1 B coce,IUiee Meli,ll,oysJIHe C llSMeHeHUeM HOMepa YPOB
H.II. BsaHMOAefiCTBHe '!aCTll!Ul c perneTKOfi MOJKeT 6HT1, CllJI1,HHM, ere KOH-
1tpeTHHfi BHA onpeAeJIHeT BeJIH:rmHH 1,1,, d,q,M- ll Yj_~q,' . B paMKax MOAe
Jill Ha 6ase qiopMyJIH Ky6o Teopnn JIHHeiiHoro OTRJill1Ca noJIY'leHo BupaxeHHe 
,lJ,JlH 1C08qxlJHUHeHT8 ,nnqxIJysnn B rrm:poKoM'llHTepBaJie TeMnepaTyp. Ha OCHOBe 
npe~OJIOllteHHH ~2 :;,) ~i A8HO BOSMO.ll\'.HOe 06'IJ!CHeHHe Ha6JIIDAaeMOfi B 8KC
nepHMeHTe Hll31COTeMnepaTypHOli118HOM8JibHOii" ,nnqxIJysnH M!OOHOB B BHCMyTe 
H HH06llll. 

B saICJIID'!eHllll nepe'!llCJieHH OCHOBHHe pesyJI1,T8TH, IlOJiy'IeHHHe B .nnc
cepTan;un. 
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B IlpHJIOJKeHHH l npeACTaBJieHH OCHOBHHe 8TanH BH:rmc~eHHH ,nllH8MH
'!8CKOro CTPYKTYPHOro qiaKTOpa $ s.ot C 'i-, w) o,IUioMepHoro qieppoMarHeTn-
Ka, HCCJieAJeMoro B § l rJI8BH Il .nnccepTrunrn. e 

, c!S.O 
B IlpllJIOJKeHllll 2 npeACTaBJieHH OCHOBHHe 8TanH BH'IHC~eHHH ,y (q.,w) 

MH o,IUioMepHoro qieppoMarHeTHKa, nccJieAJeMoro B § 2 r~aBH Il ,nnccepTa
u;un. 
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