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B pa60Te /1/ 6HXO nocTpo6HO 0606meHH6 MO~6~H BoHcoBCKoro - 3H
Hepa. OITHCHB~eA MBrReTHSM B CHCT6Me C ~OKaXHSOBaRHHMH H R~eKTH
l:UiS1ipOBamWMII a,neKTpoHaMa.Wlfi c.n:y1JaH COCym6CTBOBaHWi .pas C pa3Jlltl!
Hoi CHMMeTpHeA napaMeTpa no~a. a HMeRRO .peppo- H napaMarHRTRO~ 
ipaS. OCROBHHe POleH no.mc:o~a. nOSBOJ.Imlllero ytreCT}, TaKOe cocymeCTBO
B8HHe. Ha,nOlleBH B pa60T8X /2-6/ ( CM. TaJOlte /7-9/. r~e no.npo6Ro 

onHCSHO npJilMeH6HRe no.mc:~ , paSJIll.'Uloro po~a Cl'1CTeMaM ). 
r~TOHH8H pa60TU I MOlleT 6HTb B CBOD Oq6pe~ 0606meH C 

nOMO~D ytreTa B03MQll.H0CTH nepepacnpe~e~eHEH a,neRTpoHoB M~ ~OKa

~RSOBaRHHMH aTOMHHMK d(f) -COCTommmm R K~eKTRllHsRPOBaRHHMH SOH
BHMH C-COCTOSBRRMH. TaKOe nepepacnpe~~eHHe eCTeCTBeBHHM 06paSOM 
npBllo)te:T K HSM6H6HHlD ~Ma a,neKTpoHoB. ~O~HSOB8.HlruX B )laHHOM ys
~e. BnH K RSM6HeHKD BaneHTHOCTl'l. TaRHM 06paSOM. ST8 MO~~ 
nOSBonHna 6H OnRCaTb cHcTe~ C nepeMeHHol naneHTHOCTbID 0,1 • Ta
RRMH CHCT6MaMR ~OR MHOrHe Coe~eHEH nepexo~ H pe~oseMe~ 
HHX MeTa.JLlIOB, aKTB:Hl!.nOB ( HBnpJDIep, SIllS. YbJ.l.3' UN ). XaPaK-
TepRol OC066HHOCTbID STBX coe~eHH! aBnSeTCR TO, qTO ~SRKMH no 
3HeprKH OKaSHBaDTCH COCTOHHl'lH C paSHHM ~MOM 3~eKTpOHOB Ra ~eHTpe 
( HanpBMep, COCTOHHl'lH 4t- H 4t--1 + a,neKTpOH B SORe npOBO~OC
TH ). BemeCTBa 3TH o6m:utam pJI.1tOM HHTepecBHX CBOil:CTB, B qaCTHOCTH. 
6on:&mHHCTBO KaTanHSaTopoB ~T nepeMeHHol BaneHTROCT}'ID. 

BoSMOIHOCT}' cocymecTBOB8HRR nepeMeHRol ~eHTHOCTH H MSrHeTl'1S
Ma aBnSeTO, XJPomo YCTaHOaneHHHM 5KCnepHMeHTaJI}'HHM qlaKTOM ( CM •• 
HBnPJilMeP, 12 ). OlIHaKO TaKoe cocymecTBOBaHHe B03MOIHO JImIll, npH 
onpe~~eHHHX COOTHOmeHlmX MellUlY napaMeTpm' BXO.llJlDlm/ll'l B raMWIbTO
HH8H s~a~ /12/. B qaCTROCTH, B pa60Te 13/ 6HXO nOKSSaHO, qTO 
MBrHeTl'l3M B CHCTeMe C nepeMeHRoA BaneHTHOCT}'D BOSHHKseT npH SHSqe
HlmX KORUeHT~lm ~OKanHSOB8.HlruX a,neKTpoHoB, npeBHmaiaqmc onpe~e~eH
HYD noporoBYD BanH~. TeM CaMHM HaJIHqRe B CROTeMe nepeMeHRol Ba
~eHTBOCTl'l aBnSeTCR: pasynopsmO'tII!.B8DItlIM no oTHomeHKD R MarHeTlilSMY 
qlaKTOPOM. B CBOD oqepe~,reTepoqlaSBHe ~TY~ TaJOE.e pssyno~
'tII!.Bam MarHlilTHOe COCTOaHRe CHCTeMH. HHTepeCHO 6HXO 6H HCMe~oBaT}' 
COBMeCTHOe anBJDDle 5TBX lI:BYX qlaRTOPOB Ha nOHMeHae MarHeTlilSM8. B 
CHCTeUe. HMeHRO 3TO MH H HCMeJIYeM B HRcTosmtel pa60Te. 

MN 6~eM HcnOXbSOBSTL 06uqHHl Wlfi OITHC8HRR CHOTeM C nepeMe,
Bol BaneHTHOCT}'ID <PopyanBSM YHOroa,neRTpoHHHX onepaTopoB Xa66a~ 14/ 
( pa8JIl!1Ullie B8~1I8HTU~~eJllI Xa66ap.na llPIilMeHlIT8JII>RO R TaKOrO po~a 
S~q8M CM. B 15-17 ). oTOT <PopyanB3M nOSBClJIJIeT npaB:wu.HO ytreOTL 
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nepeCTpoARy MHOroaxeKTpoHHOrO COCTOaHHH npH ~OKaXRSauRR KttH ~~ORa

~SauRR axeRTpoHa H ~eKB8TRO OUHC8Tb CnHHOBoe COCTORHBe MarHHTHo

ro HOHa. OB ~e~ B OCHOBe MHOroaxeKTpoHHO! RO~PauHOHHoi Mo~e
~H TBepnoro ~ /18-19/ , HS ROTOpo! MH 6y~eM HCXO~b. 
~ OUHCaHRa CHCTeMli axeRTpoBoB B TBepnoM ~e C reTepoWasBH

MlI tPnYKTya.IUUIMH MarIDITBOrO noJlSUllt8 MH. R8R H B pa60Te III, B R8

qeCTBe HCXQnHOrO Bu6epeM ~e~ rBMKnbTOHHaH /20/: 

2 

H = €B Hi • 


i=1 

H:j. ~ wi ~ - S" - [ - fl2 +U(r)-I'J 'f1C(;)d;+y 11; (r) rm 

......, V,j.... ........ -.. 


+ ;r ~,Sf 'P lc<;)'fic-,(;t) (r-r) T ie'(r') 0/1(;"(1') ell' elr; (I) 

... 2' ......... 

r.n:e f - Xl!r.m'<iecKPII nOTemnran, U(r)= t u(r-R.t) - Homndl: nOTeHI(.l'I

aJI pemeT1GI, <P (r-1) - KY~OHOBCrurli IillTemnran BS8HMO.n:e!CTBIUl 

Me~ axeRTpoH8MlI; BepoHTHocTb wi onpe.n:~eTcH RaK .n:~ a~eRTpo

BOB B i - f. qJase: 

ue 
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W1 .. 1'1- ·1 + .2 - 1, 

r~e B- - n~oe 'Ili{~O p8CCMaTplIB8eMHX axeRTpOHOB. H~ - 'Ili{~O 
s~eKTpoHOB B 1- it qJase. B paCCMaTpEB8eMOM HaMIl: CJIy"lae q,ePPOMarIDIT

Boro ynopanOqeHHH C napaMarHHTBHM P8synopanOQeaaeM nOHeBue onepa

TOPU 1f'1(;"(;) onpe.neJIeBH Ha BSam.wO O,pTorOHanBBX cmmOBUX no~po
CTpaHCTBax T8IGlM 06paSOM, qTO npH ~OCTaTOqgO HRSRRX TeMlIepaTypax B 

<PePPOMarHHTHO! qJase CYDleCTBYeT OTJlRqHaH OT HY~ HaMarHFieHHOCTb, 

cnymamaH napaMeTpoM no~a: 

~ .. gfBw1 '!G, 5< 'f t(;(;)s%, r 1e-' (;)". cii-' J~ 0 .ltM e <: Be (1-1),1.. 0 Y e (1-2) • 
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B KaQeCTBe OPTOBOpMRpoBaHHOrO ClaSHca ~ rBMKnbTOHHaHa (I) BU

6epeM cHcTer,w 6JIOXOBCRRX iPYH1tI::tI'lii I A II:? (A - HOMeP SOHll, II: - KB8

SUMITyJIbC ) H BOJIHOBUX q,y~ MHOroaxeKTpoHHUX TepMOB RalK)loro HS 

N HOBOB pemeTlUl It "f7 ( ! - ROMap YSJIa, '( - Ha60p KB8HTOBUX 'D![CeJI, 

XapaKTepHsyDl.IEX .ItaHHH! Teplol ). B 061l1eM ~8e Ha60p )( BltJ.[JJqaeT: 

'D![~O JIORa.lIlmOB8HBBX Ha d (!) -o6MOqxe axeRTpoHOB "1 • nOHHll! 

cmm 3 :II op6HTaJIbBHii MOMeHT L (.mr60 nMBH! MOMeHT J .ltM CJ1y

Qas: CHlIEoHoli LS -oMSH ), Z -npoe~ nOJIHorO cmma sZ .. M (~60 

n~oro MOMeBTa JZ ). BOMap ROMnOHeHTH 9HepreTHqeCROrO MY~bTH
llJIeTa npH paCll1e~HRH B R.PHc~eCROM nMe. ~ ~eJIen ~ol pa

60TH ~OCTaTO~O SHaTb M ( B CJIy"lae HOBOB pe.ltKOSeMeJIbHUX H 60Hee 

TSl.1teJIUX MeMeBTOB B Beo6xo.ID11Mldt Ha60p BXO.ltSiT V, J. JZ ). 

T.e. I!","" .. I!.y 3M7. Ha BH6paHBBX TaIUIM o6pasoM iPY~ 6aSH

ca onpe~eJIHM onepaTopu BTOpH'lHOrO KB8HTOBBHRH. EnOXOBCKHM COCTOHKH

flM IA II:? 6Y'1IJ'T COOTBeTCTBOBa'l'b oooqH!le q,ep:.meBcKJre onepaTopu polK

.n:eHl!SI H YlIlNrOEemta: axeKTpoHoB co cmmot.! G" B i-I qase clhc- ' 
ci}.II:C-' Co6CTBemme COCi'o.mm,g HOBOB B yaJIax pemeTRR 6y.JtYT onl'I-

CHBaTbCH onep8TOpaMH Xa66ap.n:a 

",,..1 
X' .. 1!~7'i i<:r"n ,it (2) 

nepeBO.rumtJlMli! npmi8.1UIelt81Itd i- it qJa8e lIOB B Y3JIe ! H8 COCTOHHlUl 

It,' 7' i B COCTOSiHlIe It -(.,.. i l'I Y~OMeTBOPfD!1IllOO! cooTHomemmM 

11' rr' <;" 1f 
Xi! Xi! .. ",'r' Xit ' 

- '('I' r'r] '\ "r r'lf' 
Xi! "LX1! ' .. 0,.,-' Xi! '! ~.... Xit 

OnepaTOpu Xa66ap.n:a, OTHOCHII\lleCH R pa3BWI g)aSaM KttH paSHWIII ys

JUlM, ROJolM,YTl!J.l.YIlT BOJIe~CTBlle OpTOrOHanHOCTl'I COOTBeTCTBj'mutt COCTO

s:BlII. .Il.l'IarOHanHlle onepeTOPU. KPOMe TOro. Y~OMeTBO.PJ!XlT y~OBlmM 

BOIlDlPOBRlI 
2" x1'l "1 

"" it 
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O'n'Y.llB nOCJIe ycpe,ltBeHlU[ nOJl:Y'DDl 

- ~12 <Xu? • 
"i 

11 
r.lte cpe,ltBee ~xif? eCT;& Bepo.fI'l'HOCT:& sanOJlHeHlU[ OOOTBe'l'cTByD

lQero COC'l'OJmlIJl. IIOCROJIl>RY cpe.n::Blll8 sanOJlHeHlU[ BHCOltOJIeE81ItJIX SHep.

reTBllecltJIX COC'l'Ommit npeHeOpemDlO IIaJJH npH OOH'lHHlC YCJ10BH.IIX. 

y~06Ho orpaliH'm'l':&ca OCHOBBIiIDl 1I HH8ltOJl:elES JllHMH Bo86yz.n:emnum coc. 

TOJmHJ1Mll 1I paOOTS'l':& C TamDI "no'q'l'lI nOJl:HWl" OaSlICOM. B ltID!,ll;OM 

ltOHXpeTHOM cnyqae BHOOP TaltOrO 6SSlIca ~OXEeH 060cHoBHBa'l':&ca pe

~ol cJlTY8Il.1lel 13 ~OM BeIQeCTBe. 
Hcnox:r.sya pasnoxeHXe npoHSBOJIl>HOrO onepaTopa no onepaTOpaM 

Xaoosp.na 

A ~, '1' 
o = Z L '610\'p" Xi! 

"61' 

no~ lICnOJIl>syeMNe B ~aHbHelmeM BHpaEeBKR ~ OnepaTOpo13 1I0H

ma: CmmOB: 

SZ .z M x YSM,VSM 
U • ')ISM if ' 

- 2'S+if - ySM bS(M) X VSM,VS(M-1)
if 

2.S-if -_ ySM bS(M) X ~ S(M-1),~SM
if ' 

1 
bS(M) • [(S+M)(S-M+1)] ~ M • -S, -S+1 ••••• S-1. S. 

4. 

B pe3Y~TaTe raMBnbTOHRaH RO~~OBRO~ MO~anH reTepo~SHO

ro o,ltBOno.npemeTO'lHOrO Mal'He'l'lmB. SanmneTC.fI CJIe,l'lJ'1!JIlHM 06paSOM: 

H Ee
2 

i .. 1 

H, Hbaa,d + H~Oll + H~Oll-1011 + H~Oll-iOll + H~lllld-ioll ... Hblllld-iOll 

1 i 1 1Coul 1exch 1Coul i exch 


bud :2 (C' ) + 
Hi = wi ),1I:r; " ).. k -.t ci~k' cih G" ' 

iOll L ( _I) 11 
Hi "wi!~ E 1 - vI' Xi!' 

ioll-ioll 1 2 
- L , 2., A ,(!_l)X"61 Xi'.'H - w

iCoul - 2 i 1"6 if if'!~! ''6\ 

'<; /............".ioll-ioll 2Hi - w !~!' I(f-!) Su" SU" (3)
exch i 

).).'
Hballd-ioll .. w2 L L 1 i(k-k)f ; H2 Q-o Ti e CUkG'"C:i)'kG-Aif1Coul i ,V,' kk'~ U 

H~_d-io... 

1exch 


, 
2 wi 

2 L Z '22 ).l 1 i(1I:-k)f '1- + .....
),AI 11:11:' 1>0 ' f J N e LG S I()~ Ci /.IrJ:;"C1)k'Sif, 

r~e f,Ak - SaROH ,ltHCnepm!ll B A- 11 SOHe, E" - :3HepnUI HOBROn KOH
I

qiKrypmom: 1""'7 , A H' (!-f) - RYJlOHOBCKOe BSa:.I'!'MO~enCTBile Meil.,lly 

pa~ HOHm.m B COCTO.flHlUIX I!1"? :If 1!'1)',;>, • I(f-I) - 06MeH

Hoe BSa:J1IMo~elcTBHe Mex,ny CIIHHaMli!I pa3JIlf!tHlJX HOHOB, onpe~eJleHBllMH 'Ie

pes onepaTOpH Xa60ap.llB COrJlSCHO (2), Q ~ - napaMeTp RYJlOHOBCKo
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1 

ro BS8JlMO,IteICT:BHJl lItOBa B COC'l'O.amnt It"(.,. C SOBIlHMll HOClI'l'e.ruDIlIt. JAA'_ 

nap8MeTp 06MeHHOrO BsalItMO,ItelcT:BHJl lItOHHOro cIIlIIBa co CIIIIIlmYH SOHmlX 


HOClI'l'ElJIei!:. ra&m1Il>TOHllt8H (3) He ~clItp'ye'l' 'D'IC.1I.O MeRTpoHOB lit CIIlIIB 


Ha Y3JIe pemeTKllt. OHlit ,It0JJ:lltBll onpe,IteJIJl'l'LCJl CaMOCOrJIB.COBaHHO lItS peme


HHJl sa.na'D'I. 


IIo,Itp06Ho paCCMO'l'plltM C.1I.e,T.iyIIItHI C1ly'UI,!. HoBH Mal'HlItTHol nO,ItpemeT

lUI MOry'!' HaXO,ItlltTLCJl B .ztBYX BaJleHTBHlt COO'l'O.llHlIJlX C a lit u 1 MeR

TPOBaMH Ha d(r) -o6OJIO"!Re. :3HepreT~eCKaJl CTPYKTYpa TeproB npe,It...., 

CTSB.lIeHa OCHOBHmflIt ypoBH.mtm KSlII:,Itoro lItS BaJIeHTBHX COCTOmm:ll E lit 
a ; 

E.+1 ,ltO'l'OIHe JlBJIJlJ1l'CJl CIIlIIB-BHPOJl,ItemnDm C IIYJI:&TlItIIJIeTHOCTSMlIt 2S+1 

lit 2S+1 COOT:Be'l'CTBeHHO, T.e. 6asBc ~O~SOB8HBHX COC'l'Omm:II 06pa
/ 

SOBSH liS !J\YllltUd IhS)I'7 ,I t( u 1 )SM? • 3mnmJeM r8MB'Jll)TOHlltaH 

ROHqlHrypaItHOHHoit MO,IteJllf .IWi O,ItHOSOBHOrO CJIy"Clas:, npeHe6peras: Sa:BlItCB

MOCTLD ITapaMe'l'POB BSalItMO,IteitCT:BHJl OT lItH.IteRCOB lItOHHHX COCTOmm:ll: 

2 
H Gl H. 

i .. 1 1 

Hi Hbaad + H10a ; H~oa-ioa + H~oa-loa + Hbaad-ioa + Hbaad-ioa 
1 i 1Coul 1exch lCoul i.xCh 

Hb ..ad ; 
i Wi 1 (ik-f) cike- cileekG" 

s ~ a 
Hio .. wi ~ [( E.+ 1- (u1)/"f) Z ~(a+1) + (Ea-f a ) "> :!:!:. 

r J M=-S .r.-S 

R10a-loa .. 1 w2 ~ ~i~ l..(t-/) ~-t if}l'iCoul 2 1 t#t' 

(4) 

H10:&-10. w2 ""> I-· /L, ICt-t) Sit Sit'
1exch 1 t~t 

Hba:ad-io... w2 L " 1(k-k')t + + ~Lie Cnt" Cne- 1ty1Coul 1 leI(," NM 

6 

baad-ioa 2 "5" "> J l(k-k)t f -I + --
Hi = - 2 £..., .L N e "(G IS r ... c· le/;-' c'leG" Sit'w1exch kk' G G't 1 

PaCCMOTplltM raMK.1Il>TOmtaH (4) B npx6JuDtemm cpe,ItHero nOJlJl, npBHllt 

Mas: BO BHlItM8HlIte T~RO O,ItHopo,ItHHe pemeKHJl, COOTBeTC~e cocymecT

BOBaRHD B ClItCTeMe ~ppoMal'HlItTHol lit napaMarHlltTHol ~S. Tor,It8 nOexe 

paCileMeHHJl 6JWmel!rux lit ltB8.It.PaT~ rflOpY n0JIy'<i8eM: 

._MF ,.,. ~baad -ioa 
H~ .. Hi + Hi + Hi ' 

1! 222Hi .. 2 N -i 1..(0) + N Wi 1(0) + 2 N Wi m J-Ci Ci i 

- w~ L Q <'C;k:G cik' '7 L <'~.J'"
kG' 1 i fa! 

-b..ad w. (r (i) + 

(5) 

Hi 1 :2 kG" -.1 ) c1k G" cikC' ,
1eC' 

""'(1) MIdliioa .. W 2 ri ( E(U1)W - (a+1) .r )Xit(a+1) +
1 1 t LM=-S 

+ ('E(i) - ]f a f ) XMM 
M=_S,:aM Ita' 

r,Ite 

A(O) II ~ A(t-t') I(O).. Z I(t-t') 

, 
C

1. 
• <' Su .,.. • L M<~'"j Z 

,.M oJ 

1 



~ CaMOCOr~aCOBaHHOrO pemeHHR aanaqa Heo6xo~o COBMeCTHO pe
1DBTl> YPaBsemm .n;;n:s: cpe,IllU1X, BXO.IUmU!X B raMB'JI:bTOHHaH HMF »MeCTe C 

III .. otk<>.J, '2 (;"' < Cile () 7 	 YpaBHeHl'leM .n;;n:s: :aePOSTHOCTH. uOlIY'iaeMHM lIS ycnOBmt ~! .. 0, K ycnOBl!1 "kG'" 
eM HOpMKpoBRB sa qlIcno aneRTpoHOB. B peSyADT8Te n~qaeTCH cne~ 

lllaa C1![CTeua ypaBHeHd CaMOCOrDCOBaHmt: 

7(1) C ';" liM 
(. ICC> • '-k -t wi Q fM <: XU,,"'/' - 2 wi J 01 b 

!(&(1» .. &( i) .. 11 [~1) - 11 f" • 
....	(1)", <::C1+...... Cik'7' -xc; E(i)+ -xc:; ",I) J
.IC~ &~ exp k() 

i{~~ .. E",) - 2w1I(O)OiM + :i Q ~'" <: Clleb C1kr;7' - 2w1 JIlli M • 


mi .. *~ () < C~kCO CikG ? 

Tenepb C nOMOmDm r~oro ycnOB~ MOXHO BBeCTH B CBCTe~ na

pat.qU'HB'l'ByIl qaay (1=2 ) : 

~ E(1) <; -i(!) 1l ] -1 
02 .. 0; .. O. L if'"'/' .. exp - "M 11i + ~ r 11! L. exp "M Wi + vr im2 	 e if M e r t 

llepeo6ossaQaa Ben~HHN cne~ 06paaOM 

01 ii 0; 1111 ;;; m; W
1 

;; 11; W2 1-11, 01 .. 	 L M "~v7 • 

,,'III 


BHlIllllleM CBo60,lIl:ly.l) aHeprmo CHCTeMli C rBMKlll>TOHBaHOM (5): 

"") -i( 1) 11 +" 11 

2 1 222 w "[N.1(O) - L.. (E" -t)e::r.p 'liM r + 
F(T, .. ) .. N( w - W -t 2" ) .1(0) -t If" ° 1(0) -t 211w JOm -	 vM e 

_ 	 '"'(2) 

+ 1M (E." -vf )exp -~M (1-11) +";/(1 11) +- '2 L 11~ Q <C~Ie(; cikr,"'/' ~ ~,,::;>
1leli' 

C)E(1) "<:) oE(2) 	 2 ~ 1 - E~~) 11 + .Jr w "'> -'E(i) (1-11) + "/«1-w) 	 + t --kL !( E.(~» + L .-!L !(E( ~hJ [ 
21•.1 - 21iC I( 0) - tk-a '2 exp t:'>" e L exp " kl; 3 w -lC" kG" ~ 11 .. 


'11M o ."M e 

c; ....(2) 

L ",) exp -E"M w + Yfw + (1-w) £ up -E-JM (1-11)+ ve( 1-w)
-.::;- ~(1) 

...- -w 1 (1) ] 	 V .. 11e" 1-.l1 + exp JIj; + 11 t 	 ..,,101 e " '11M a + 
kG 	 A " 

1-. [1 + up -(l-lf)(~~) + (1-11)1' J 	 + " Z !(Ek(!-h + (l-w) Z fO:(2».- s L 	 ~.. k~ kG""A • •
leb 
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Ha:li.n:eM Kpl!TR'IeCKYIO TO'IKY eo' T.e. TeMIIepaTYW qJaSOBoro ne

peXO,lla BToporo po.na ( eCJIl![ OH lIMeeT MeCTo ). liCCJIe,nyH paSJIoJltemre 

YPaBHeHliH .I(.1.lJ'I napaMeTpa no,P5l;ltKa C • IIpH e- (9 0 HMeeM 

~ S~ {S" +1 )(23 v +1) exp -Ey + ~o- %r ~ ll~~) 

c=- 3 2&0 


SL ~ (1) x 

-Ey + VJ:.o - 21< Ie;- lllef2 (23v +1 )exp 28'Il 	 v 

0 

)( ello) + mJ 

2 £} c 


; 
m:= CJ z t(·) == « c.-	 41<8 

0 

OTcnua nOJIy~eM.I(.1.lJ'I e 0 CJIe.llYDmee YPaBHemre: 

., Sy (S-I +1 )(2S~ +1) -E" +..Jf - ~ ~ -i~)eo = (I(o)+<t J) £.. 3 up _0 e x 
~ 2 0 

- -E t IIt _!L I (1) ] -1 

"2(2S" +1 )exp v _0 21< Ie'" ~() 


~ 	 2~_H 
(6) 

HRTepecHo nposHWIHsHpoBaT}' B (6) BJIH.BmJe MHOlKllTeJIH, oBHsrumoro 

C nepeMeHHol BWIeHTHOCTblD. ,lI;n:si SToro nOJlOJitHM J=O • T.e. 6y

,lleM pacCMSTpmlaT}' sOHy KaR SJIeltTpoHl'lHI pesep:ayap. nYCT}', KpoMe Toro, 

"-aJIeKTpoHHaH KOH4m'YpauHH CHHl'JIeTHa, T.e. Sf = 0 • Torn YPaII-
HeHRe (6) nplllDJMaeT BM 

1(0) S{S+1)~2S+1)eo 	 [ (2S+1) + exp E..+ 1- Ell-r.o J-1 
(7)

2 eo ¥ 

nOCltOJl},KY HS ,IIByX HOHH:HX KOH4m'Ypamrlt O.lll:tS MaI'HBTHSJl, a .lIpyr8Jt 

HeT, TO B SSBHCHMOCTli 0'1' BSSlIMHoro paOITOJlOl1teHBJ! SHepreTlI'IeCRIIX 

ypoBRel E"+ l H E..+jo CJIe.nyeT OlI:lUtST}' IIepexO.lIS CBCTeMii 0'1' MaI' 
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HHTHOrO nOBe,lleHHH K HeMaI'HHTHOMY. B CJIY'lse. Ror,na CHHl'JIeTHH~ ::lHep-

reTH"l:ecKlII ypoBem. JIeUT Maoro BlmIe MaI'HHTOBUpOlUIeHHoro, (j ,llOCT!t!:
o 

raeT CBoero MaKCHMBJIbHOrO SHa~eHliH 

e~u: = 1(0) 8.(f+1) • 

B .llaJIbHeftmeM Y,ll06HO BHeCTH 6espaSMepHylO rrepeMeHHYlO eu(em~x)-1 a TaR

Jlte nepe:ltrR B YpaBHeH:r.m: (7) K CJIe.JlYlll!U!M SOBUM neJl6MeHHHM: 

t=~ U)" JZ-~ O .fL t.; - t.;max '2 (JIJ.X lll-l IIeo 	 o 

B pe3y~TaTe n~ ypaBHeHHe OTHOCRTe~HO t 

23+1 "'. 
t 23+1 + exp t 

KOTopoe B SaBl:!Cl'IMOCTl'I OT BeJIR'l:!t!:Hbl W PIMeeT OT HyJIH ,ll0 ,llByx HeTpH

BHa.Ill!HliX pemeHRA. PSCCMOTPHM KOHKpeTHHe CJIY'laH. 

I) 
W!O; !it~l. 

B 	STOM ~e Mll :llMeeM O.I(HO SHs~eHHe TeMllepsTy,pu qJasoBoro rrepexo,lla 
+ 

(!} o· 
2) ~ 

o L W L W. 

B STOM CJIy"Ise c~eOTBYlDT ,llBS pemel:tM () - H e + ,nPR W:::':;; CJIH-
o 0 

Ba.DlU!eon B O.I(HO. Ilpl'I e~ e- MaI'HWl'HOe ynopJI,lIo~eHRe psspymaeTCH
o 

SaOeJIeHReM HHEHerO CHHl'JIeTHOrO ypoBHH En C nepeXO,llOM BCeX aJIeKTpo-

HOB B SOHy npoBO,lIl:lMOCTl:!. npl:! e7 e f MaI'HRTHHil nOp.llnOK paspymseT
o 

on Te~eCKHM pasynopJI,lIO'leHl:!eM. 

3) 
t.J ""? .:;). 

B STOM ~e pemeHd HeT, MaI'mtTI:tOe ynopJI,lIO'leHHe HeBOSMOlltHO, TaR 

KBR 06MeHHoe BSaRMo,lleicTBHe CJIa60 ITO OpaBHeHEID 0 3Heprl'Iel Bos6yx.ne

HH.fi HOHa HS MarHl'ITHOM ypoBHe E..+ • ,lI;n:si KpRTH"l:eOKOrO SHaqeHliH 
1 

HeTpy.lll:tO nOJIY'lHT}, onpe,n~ee ero ypaBHemte: 

II 

http:Bos6yx.ne


h 	 2::'+ 1 
= Cf +1 ( t. :;; (b:2::'+1) -1 ) • 

w 	 w 
B SaxnDqeHRe aBTOPU XOT~ 6u uo~arOnaPHTb l.A.ACXBHoBa R 
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BOKHH M.A., KYApnB~eB H.K., IDKanoB B.H. PI7-87-39 
KpHTH'leCKan TeMnepaTypa B reTepo~a3HoH 
MOAenH XaooapAa 

I1ccneAoBaHo BnHRHHe nepeMeHHoH BaneHTHOCTH H reTepo~a3-' 
HblX ~YKTya~HH Ha nORBneHHe MarHeTH3Ma B cHcTeMe, onHCbl
BaeMOH reTepo~a3HoH MOAenbro XaooapAa. TIpoaHanH3HpoBaHa 3a
BHCHMOCTb TeMnepaTYPbl KroPH 01' napaMeTpOB I'aMHnbTOHHaHa. 
TIoKa3aHo, 'lTO AnR HeKOTopblX cHCTeM MorYT cymecTBoBaTb ABe 
KpHTH'leCKHe TO'lKH, npH 9TOM MarHHTHbIH nopRAoK CYlC\'.?CTByeT 
B HHTepBane Me~AY HHMH. 

PaoOTa BhlnonHeHa B DaoopaTopHH TeOpeTH'leCKOH ~H3HKH 
OI1HH. 

IIpenpHHT 06be,lJ;HHeHHOrO HHCTH'l'yra H,lJ;epHblx HCCJIe,lJ;oBaHHH. )ly6Ha 1987 

TIepeBoA T.ID.nYMopaHc 

Boky M.A., Kudryavtsev I.K., Yukalov V.I. PI7-87-39 
Critical Temperature in Heterophase 
Hubbard Model 

The influence of the intermediate valence and hetero
phase fluctuations on the onset of the magnetism is inves
tigated for the system described by the heterophase Hub
bard model. The dependence of the Curie temperature on pa
rameters of the Hamiltonian is analysed. It is shown that 
for some systems two critical points can exist, the magne
tic order being present in the interval between these 
points. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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