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1. BBEJlEHHE 

B npHpoAe cy~ecTayeT orpoMHOe 4Hcno ae~ecTa, npeACTaanR~
~HX co6oH CMecH pasnH4HWX TePMOAHHaMH4eCKHX $as. TaK, a6nH3H 
T04eK $a30BWX nepeXOAOB HMe~TCR o6naCTH npeAnepeXOAHWX RBne
HHH. B 3THX o6nacTAX cocy~ecTay~T ABe $asw, ocHoaHaR H sapo
AWWH KOHKypHp~eH. Y4eT T8KOrO COCy~eCTB088HHR npHH~HnHanbHO 
Heo6XOAHM no HeCKOnbKHM npH4HHaM. Bo-nepawx, HanH4He sapOAWWeH 
pe3KO yaenH4HB8eT KHHeTH4eCKHe KO~~HeHTW '1 ' ;aO-BTOPWX, OHO 
npHBOAHT K K84eCTBeHHOMy H3MeHeHH~ TepMOAHH8MH4eCKHX BenH4HH 
H nORBneHH~ B HeKOTOJ)biX cnyl.laRX CBOeo6pa3HWX aHOManHH / 2•3 .; 
B-TpeTbHX, 6e3 y4eTa T8KHX reTepo¢a3HWX 3aPOAWWeH BO MHOrHX 
cny4aRX 80~ HeBOSMO*HO npaBKnbHOe nOCTpoeHHe TeOpHH $a30-
BWX nepeXOAOB, 3TO, HanpHMep, HenoCpeACTBeHHO OTHOCHTCR K TeO
pHH nnaaneHHR/4-7.' . 

npHBeAeM ~e HeCKOnbKO KOHKpeTHWX npHMepoa COC~eCTB~~HX 
$aS. MeTOAaMH pacceRHHR BTOpoH rapMOHHKH CBeTa H Manoyrno8~ 
pacceRHHeM peHTreH08CKHX ny4eH HCCneAOBanM~ npeAnepeXOAHWe 
R8neHHR 8 Ba TiO 3 • Bwwe TOI.IKH cerHeT03SleKTPH4ecKoro nepexoAa 
6wnH 8WR8neHW KMCTepw nOnRPH3a~MH /SI. HeTOAOM RAepHOrO raMMa
pe30HaHCa 8 Ni 6wnM o6HaPY*eHw 19.'KnacTepw cnMH08 npH TeMne
paType 8WWe T04KH KmpM8c. KorepeHTHOe Heynpyroe pacceAHHe 
HeHTPOHOB CBHAeTenbcTayeT o c~ecT808aHMH a Ni M Fe cnHHO
awx 80nH a napaMarHHTHoH o6nacntllOioT 8c AO 28c,XOTR HX HanM-
4Me 8 napaMarHHTHOM Fe 6wno nOA8eprHyTo COMHeHio110 / ll'.C nOM~biO 
3neKTpoHHOrO napaMarHHTHOrO peSOHaHCa 6wno BWRCHeHO, 4TO op
raHHI.IeCKMe CTeKna nOI.ITM BO ace~ o6naCTM MX c~eCTB08aHHR 
npeACTa8nR~T Co6oH CMeCb T&epAonOAo6HWX M *MAKonOAo6HWX CO
CTORHMM11~$eppoMarHeTH3M MO.eT COC~CTBOBaTb C $83oM CnMH0-
80rO CTeKna 113- 15/8 TaKMX cnnaaax, KaK Au-Fe,Pd-Ni, Ni-Mn. 
$eppoMarHMTHOe H aHTH$eppoMarHHTHoe COCTORHHR COC~eCTB~T 
8 (M~~o,95 Ni0 ,05 ) 3 84 , KaK 3TO CneAyeT/16'MS MSMepeHHM HaMarHM-
4eHHOCTH M BOCnpHHM4M80CTM. 3KcnepHMeHTanbHWe HCCneA08aHMR Me
TOAOM TpaHCMMCCMOHHOM 3neKTpoHHoM MMKpoCKOOMH BWRBMnM COCy
~eCTB08aHHe cerHeT03neKTpH4eCKoM M aHTMCerHeT03neKTPH4eCKOH 
$a3 B ~MPKOHaTe-THTaHaTe CBMH~a-naHTaHa/17~MOHOCnoM Kr Ha 
rpa$HTe npeACTaBnAIOT Co6oM CMeCH copaSMepHOM M HecopaSMepHOM 
$as1 18/.0pH 15onbWMX nnoTHOCTRX TOKa 8 HOPManbHWX MeTannax 803-
MO*HO B03HMKHOB8HHe AOMeHOB C paSnMI.IHOH npoBOAMMOCTb~' 19/ , 
B ...arHMTHWX nonynpoBOAHHKax - xanbKoreHMAHWX wnMHenAx Ha $0He 
HeMarHMTHoM MaTpH~W nORBnRIOTCR MarHHTHWe nonApoHW, $eppoHW / 20 / , 
AMop$HWH KpeMHHH c 80AOpoAOM npeACTa8nAeT co6oH cy~eCT8eHHO 
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ABYX$a3HY~ CHCTeMy , npH4eM npocTpaHCTBeHHOe pacnpeAeneHHe o6-
nacTeH $a3, OTnH4a~~HXCR KOH~eHTpa~HeH BOAOPOAa, COBepweHHO 
cny4aHHO I 2 1~ HaKOHe~, 06b14HbiH neA, OKa3biBaeTCR, RBnReTCR Ha ca
MOM Aene CMeCb~ H3 AeBRTH pa3nH4HbiX KpHCTannorpa$H4eCKHX $a3, 
4TO 6bJn0 BbiRCHeHO !22/npH nOMOI!IH pacceRHHR opHnn~3Ha. 

npHBeAeHHble npHMepbl noKa3biBa~T, 4TO B03HHKHOBeHHe pa3H006-
pa3HbiX $a30BbiX cMecei1 - 3TO "AoeonbHO pacnpocTpaHeHHoe Rane

HHe. nocKOnb KY BCRKOH $a 3e COnOCTaBnReTCR on peAeneHHbiH THn 
CHMMeTpHH, TO 0 $a30BbiX CMeCRX MOM<HO roeOpHTb KaK 0 CHCTeMe 
CO CMeWaHHOH CHMMeTpHeH. 

Oco6bli1 HHTepec npeAcTaenR~T CMeCH $nyKTYHPY~IIIHX $83 . K Ta
KHM CMeCRM OTHOCRTCR CHCTeMbl, B KOTOpbiX $nyKTya~HOHHbiM o6pa30M 
noRanR~TCR sapOAbiWH KOHKYPHPY~~Hx $as, cny4ai1Ho pacnpeAeneH
Hble B npOCTpaHCTBe H HMe~I!IHe !(0H~4HOe BpeMR M<H3HH Tf, ropa3AO 
MeHbwee epeMeHH npoeeAeHHR 3KcnepHMeHTa rexv HMeHHO 3Ta cH
Tya~HR 06b14HO HMeeT MeCTO npH Ha6n~AeHHH npeAnepeXOI)HblX RB
neHHH. K $nyKTYHPY~~HM $a30BbiM cMeCRM cneAyeT .OTHeCTH TaKme 
CHCTeMbl, B KOTOpbiX KaM<AaR H3 $a3 HMeeT 6onbWOe /B03MOM<HO AaM<e 
6eCKOHe4HOe/ epeMR M<H3H~, HO HX pacnpeAeneHHe B npOCTpaHCTBe 
XaOTH4eCKH $nYKTyHpyeT C .xapaKTepHbiM BpeMeHeM Tf , B Te4eHHe 
KoToporo KaM<AaR $asa ycneeaeT no6weaTb no4TH eo ecex 4aCTRX 
paCCMaTpHBaeMOH CHCTeMbl, npH4eM. T f <' T exp . no CBOHM $H3H4eCKHM 
CBOHCTBaM K 3THM CMeCRM 04eHb 6nH3Ka CHCTeMa, B KOTOpOH AOMeHbl 
pa3HbiX $a3 $HKCHPOBaHbl B npOCTpaHCTBe CJly4aHHbiM o6pa30M, TaK 
4TO, XOTR epeMR M<H3HH AOMeHOB 6eCKOHe4HO H OHH HenOABHlKHbl, 
HO HX 4 HCnO eenHKO , a xapaK TepH ble 06beMbl l\v r o pa3AO Me HbWe 
06beMa BCeH CHCTeMbl V. 3TO 03Ha4aeT, 4TO, ecnH nepeHTH K nH
HeHHbiM pa3MepaM AOMeHOB /\P o(/\v)1 :3H CHCTeMbl L " yl / ho 1\Y ·'< L. 
nocneAHee HepaeeHCTBO MOM<HO nepenHcaTb e npel!<Hei1 $opMe r r <-. r e xp• 

onpeAenHB rr - ,\"P ce xp ; r e xp ' L ' ce xp , rAe ce xp- CKopocTb pac
npocTpaHeHHR CHrHana, HCnOnb3yeMOrO npH H3MepeHHH. B TOM cny-
4ae, KOr Aa ep~MR M<H3HH 3a POAblWeH KOHKYPHPY~II\eH ¢a 3bl KOHe4HO, 
He06XOAHMO, 4T06bl OHO fibiJlO ropa3AO 60nbWe BpeMeHH yCTaHOBneHHR 
noKanbHOro paeHoeecHR rlo e· 11Ha4e eoo6111e He HMeno 6bl CMblcna 
roeopHTb o TepMOAHHaMH4eCKHX ¢aaa·x. TaKHM o6pasoM, cMecH $nyK- · 
TYHPY~IIIHX ¢a3 no onpeAeneHH~ o6naAa~T ABYMR OCHOBHbiMH Ka4eCT
BaMH : eo-nepebrx, $a3bl cny4ai1Ho pacnpeAeneHbl e npocTpaHCTBe, 
BO-BTOPbiX, XapaKTepHble BpeMeHa nOA4HHR~TCR HepaBeHCTBaM 
7Joc .._ .· r r .·.- r e xp AnR 6onbWHHCTBa Bell\eCTB epeMR ycTaHoeneHHR 
noKanbHoro paeHoeecHR r 10 c ~ 10 - 14 c. CneAOBaTenbHo, epeMR $8-
30BbiX $JlyKTya~HH Tf ~ 1Q- 13 c. 

B AHHaMH4eCKoi1 KapTHHe ABH>KeHHe sapOAbrwei1 OAHor1 $a3bl e APY
roi1 OnHCbiBaeTCR peweHHRMH COnHTOHHOrO HnH KBa3HCOnHTOHHOrO TH
na. $H3H4eCKaR npHpOAa H MaTeMaTH4eCKHe aHanorH TaKHX reTepo
reHHbiX 3aPOAblwei1 nOAP06Ho o6cy>KAanHCb paHee / 231. BcneACTBHe 
CnOlKHOCTH HenHHeHHbiX ypaaHeHHH, aHanHTH4eCKHe peWeHHR, COOTBeT
CTBY~I!IHe COnHTOHOnOA06HbiM 06beKTaM, CYI!IeCTBY~T nHWb AnR OAHO
MepHbiX CHCTeM ' 2 4 ·~ n03TOMy H nOCTpOeHHe CTaTHCTHKH COnHTOHOB 

B03MOlKHO TOnbKO B OAHOMepHOM cny4ae. [(aa.~~~---.~--------~ 
.. vun~IUlWJ IICIJI'Iyr 
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. YcTOH41·1B·ble. C01111TOHbl' . no-BHAHMOMY' ·. MO)!(HO 6b1110 . 6b1 -. TpaKTOBaTb 

Kat< csoeo6pa3Hble MaKpoc1<on114ecK1-1e. AecJieKTbl 1-1 ,rioni.1Ta·TbCR on1-1cb1-
sa:rb. l-1X HanOA06~~ He110Kc:1111-130BaHHblX Ae¢eKTOB. B KBaHTOBblX Kp1-1ciaI1-

11ax 125•261• OA1-ta1<0 Ta KOH I nOAXOA 6b1]16biI ,04.eBl-1AHO, (j)eHOMeH0110rl-14e
CKHM, -· TaK · i<aK oH Tpe6y~T 3aAaH1-1R 3QJQJeKrnBHoro cneKTpa co111-1T0Ha, 

a TaK>Ke 'era s3a1-1~0,qeiicTs1-1i1 c APYrHMM· cori1-1rnHaM1-1 wc 4ac'r111..1aM1-1 -
CHCTeMbi •. KpoMe Toro, pea.nbHbJe r'eTepo(j)a3HbJe_ 3apOAblWl-1, KaK OTMe-

. , ; . ,, ·. . . . .. ' 

, 4a110Cb BblWe, _1-1Me10T KOHe4HOe speMR )!(l-13Hl-1, 1,1 · no3TOMY: l-1X He11b3R 
_ on1-1cbiBaTb YCTOH41-1BblMl-1 C0111-1TOHaMi1; • . . . 

.. . M1-1KpOCK0111-14ecKaR TeOpHR cMeceii C Ql11YKTYl-1PYIOl!ll-1Ml-1 q>a3aMl-1 6b111a 
pa3s1-1Ta asTopoM./27,5,6,231 _ . :ha TeopHR 6b111a ycnewHo np·1-1MeHeHa. A11.R 

ori1-1caH1-1R Kp"1CTa1111os C .i\i-icco1..111a1..11-1ei1 peweTKl11-1 Teop1-11-1 n11as11e::- ; 
Hl-1R I 1,-7I, A11R l-1CC11eAOBaHl-1R (j)eppoMarHernKOB C. napaMarHHTHblM~ 3apo
J:lblWaMl-1 / 2,3,2S- 3ol, A11R nocTpoeHH.A noc11eAOBaTe11bHOH ABYX>Ki-lAK0CTH011 
MOAe111-1 csepxnpOBOAHl-1Ka 131, 32/ii, A11R MHOrHX AP.YnlX r'e-repo¢a3HblX 

ci-lcTeM; npvi' 3TOM OCHOBOH -ieop1-11-1 :TaKl-1X ct,,teceii RB11.AJ10Cb'.nocTy11w:· 

.. posaH1-1e Q)Ol)Mbl,'1-1cxoitHoro 'raMl-111bTOHl-1aHa .: BHA noc11eAHero; KaK 6b1110 · 

yKa3aHO, 'ppeACTa 811ReT co6_0H pe3y11b Ta T _nepe1-1ewv1sa Hl-1R (j)a 3 ' . 1-1111-1 
ycpeAHeHl-1R. no KOH¢1-1rypai.i1-1RM reTepo(j)a3.HblX '(j)11yKTYa1..11-1i1 / 5,6 ,23; 271 • 

_H XOTR MaTeMaTl14eCKaR cxet--ia TaKOro ycpeAHeHHR. 6bina; o6cy>KAE!..; . 

Ha 123;33i, era·· ,i\efa11bHaR pea111-13aL1HR He fibula ony6111-1KOElaHa. . " . .· .. ------ . . . . " . . . . . . . - . . .- . . -
· Ue11~ AaHHOl1_:tTaTbl-1 - ycTpaHHTb.~ToT npo6e11, 1 3AeCb AhR,npo1-13-

soiibHOi1 'peweTOllHOH CHCTeMbl_,AaeTCR C-rporoe onpeAe11eH1-1e ycpeAHe- - . 
- ·, Hl-1R. no reTepoQJa3HblM KOH(j)Mrypa1..11-1RM C 'noMOU\blO. QJYHKJ1-10Ha11b:HblX CYMM 

no xapaKTep1-1crn4eCKl-1M QJYHKLll-1RM. HaXOAHTCR 06U\aR (j)opMa 3(j)¢eKrns-' 
·Hora raMHJ1bTOH1-1aHa, cooT·seTCTBYIOU\ero reTepoct,a3Hoi1 peweT04Hoi1 

..• Cl-1CTeMe npOH3~0IlbHOr'o B~Aa; p'e3y11bTaTbl pa6on/ npeACTaB11RIOT' Kt)p- ~ 
peKTHblH. MaTeMarn4eCKl-1H 6a.31-1C A11R ;:•eop1-11-1, passi1Toi1. aBTOPOM' . 

1-1 >66ocHOBb1BaKlT ·np1-1M~Hl!IMOC:Tb 3TOH Teop1-1w K pea11bHb1M (j)1-13114eCKl-1M 
. Bell\eCTBaM. . . ' 

2. - CMEIIJAHHMI ·cHMMETPH.fl I • . . 

Cl1MMe~p1-1R .C1,1cTeMbl on'peAeJlReTCR CBOHCTBaMl-1 QJYHKLl~H, o6pa~yl0-: 
. U\l-1XnpocT'paHCTBO Qll-13114eCKl-1X COCTORHl-1H: 4T06bl CTpoi-o 3aAaTb co_; 

I .f, 

• CTORHl-1R co, CMewaHHOH I Cl-1MMeTpMeH ,. l-ieo6xoAHMO sc~.OMHl-1Tb, KaK 
CTpORTCR npocTpc!HC:TBa COCTORHl-1H. AilR peweT04Hbix· Cl-1CTeM •. 

. • .• Pacc:MOTPl-1M. N -,y3eJ1bHYI() 'peweTKy 'Z(N);,;, {i I C y311aM1-1; nepeHy

MeposaHHblMl1 nepeMeHHOH _i = 1 '2 .. : N. 41,1c110 N. C41-1TaeTCR ,- KaK ... 
· : 06b14HO, ac1-1Mnrnrn4ecK1-1 · 6011bw1-1M (N ➔ -~ ),; Ka>KAOMY_ y311y co6iseTi:Tsy.:; 

e+ OPTOHOpi-111posal;{HaR Cl-lCTeMa QJYHKl.\l-1H { i;°:). •. 3aMblKi3Hl1e 111-11-ieHHOH 

'0601101:1K1-1 CHCTeMbl I giv I;. nono11Hel-!,HOe CK~~RpHblM npo1-13se.cieHl!leM . 
1-1 HOPMOH •• rettep1-1po1faHHOH 3Tl-1M CKa.n.ApHbiM npOl-13BeAeH1-1eM·, AaeT' 

_ ·rn11b6epToso npocTpaHc-rso'. · ' " · · · 1 
· 

. 2 - . '. ,._ ..•. ,·· ' . 

Hi=,£ lgivl:=tg;l, :<gi=~.c,~.gi~),_ 

rAe Cv - r,pOl-13B011bHble KOMri11eKCHble 41-1C11a. 
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. nycTb' l!!Mee~CR. H?6op_ a'= lai I, COCTORUll1H 1-13 ·. ,MY11bTl-11-1HAeKCOB 
a,:.(;,. A ~- la I. OripeAem1/i.t reHep1-1py10U\HH seKTOP 

I - . . ·, . 

a · a- ··/a - · - J{ ' -- I I' a. 
1
-.-e = ® e 1.

1 • e. 1 r;; . ,.- e. 1 l·"'-L i&Z ·- -.cl - 1. 1· 

__ 3TOT s·eKTOP 1-1rpaeT -po.fib 'BaKyyMa_ •. 0~6epe~( 
. ·YAOB11eTBOpReT HepaseHCTBY. 

' • • .>;- • a- - .. -.. -. -
l , I ( e·. 1

• g '.) -1 I,< oo , .. 
i<;;z•I: 1 . -~ 

.( /1 / 

Te QJYHKLIHH _ gi. KOTOpb1e 

. ,-·/2/ 

11_06pa3yeM·.1,13 Hl-1X Hen011HOe TeH30pHOe_6ecKOHe4HO~ /np1,1 N ➔ oo /,. 
' ' . . ' ~· . , 

. ~ ~ / 

npo1-13BeAeH1-1e 

g a_= ® a g. , · ( a = I a•. I) , 
I ' • . .I . j<;; z ··- 1:' 

- ~ -. -:· ... >.· ./ ,---,-·, a 
acco1..11-11-1posaHHOe C reHePl-1PYIOU\l-1M BeKTOpOM e ,cTO eCTb -TaK Ha3bl-:. 

saeMCJe 11POl-13BE!AeH1-1e Bei1Mal-la/ K11acc. 3l<Bl-1Ba11eHTHOCTl-1 c!>YHKLll-1,H ·,•'I 

ga. 3aAaBaeMblH.~HepaBE!HC:TB<JM. /2/ 1-1· tl011011HeHHblH CKa11RPHblM npo11a-' 

BeAeH1-1eM_ (ga,ca)= ua (gi,ri)l-1 HOpMOH, nopO>KAeHH0H'3T!-1M.CKa11Rp-
. : - , - . ' i E- Z. . -. . · . , . . _ _ -- · 

HblM npo1-13seAeH1-1eM, onpeAe11ReT r1-111b6epToso npocipaHCTBO \ .· , ' ·.-

. !-

,-· 
J{a.[Z]'c' ®,.aJ{j=£2Ji I.,, 

_ - . . iE-_Z .'. 
/3/ · 

,- . 

C QJH31-14eCKOH. T04Kl-1 ~pe~,t1R 1s'cRKl-1H Qll-1KCl-1pOBaHH,bl~: Ha6op a ~ la;- I 
CO~jBeTCTBYeT onpeAe~eHHm1 · C_l-1MMeTp1-11-1 Cl-1~~eMbl,, TC) ec!b K_O~KpeT
HOH TepMOAHH~MH~eCKOl-1 QJa3~ '. reH~p1-1pylOU\l-11-1_, · 1-11111 .nopomAalOll\1-11-1, BeK
TOp 1-1rpa10U\l-1H P011b. BaKyyMa ,: 3aAaeT, nocpeACTBOM HepaseHCTBa ,: .. · 
/2/ ,· npocTpaHCTBO; /3/, Ortl1CblBalOU\ee. 41-1CTb1eicocTORHHR C QJMKC~-·-
posaHHOH Cl-1MMe-Tp1-1ei1 '. . . :- . . . . 

_'.Ec111-1· Ha MHO>Kecrne A.:= la 1· onpeAe~eHa .Mepa .:µ.(a), TO no11Hoe 

paHCTBO scex 41-1CTblX COCTORHl-1H, ·AaeTCR 1-1HTer pa110M f1-111b6epTa 
, < '. • : ' " ' .·•· - ., • j • 

. . . • . ,--~ . (l ... 

J{[Zl~ J.1t·tz]dµ{a)~ 
A . . "' --· 

:/4/ 

Kda~Hl-1MW np1-1Me~af.li.-i Yl-1CTbl~. COCTORHl-1H c11ymaT n011HOCTblO;ynopR
A04eHHOe 1,1 n'o11HOCTblO. pasynop.RAOll(!H.HOe .COCTORHl-1R. nepB

0

0MY COOT-. 

Be;C'.syeT ycnos1-1e ai ."'ao, _4TO AcieT _npocTpaHCTBO . . . 

_.(a {a61)~ . ./5/ 

Ec11i-1 >Ke 3aAaTb .MHO~ecrnci D~ la-l c;..A :.1-13 a6co1110;H6' 0 cToxacrn.'.ie

cK11X noc11eAOBaTe.llbHOCTeiL ;;', TO no11HOC:Tbl0 pa3ynopRA04eHHOe ':JHC-:' 

To'e ~OCTORHl-1e np1-1HaA11e>K~'. OPOCTpaHCTBy. 

Jc'2\z1 ,;, } If c z1 aµ (i"i). •· 
. D 

/6/: 
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B npoMe)KyTKe Me)K,QY .QBYMR yKa3aHHbtMH cy111ecTBye! 6ecKoHe4Hoe MHO-
)KeCTBO BCeB03MQ)KH.blX 4HCTblX COCTORHHA. . 

04eBH,QHO, 4TO,eCJlH no,Q.a-,nO,QpaayMeBaTb".Cc!>ep1,14ecKHe yrJlbl, 
a no,Q J{i cnHHOBOe npoc:TpaHCTBO 0. yane _i, TO npocTpaHCTBO /5/ 
oTBe4aeT ¢eppoMar:H11T

0

HoA · ¢aae; a npocTpaHcTBo /6/' - napaMarHHT-. 
. HOA. no'HRTHO' 4TO' 3a,QaBaR COOTBeTCTByKJU~HM' o6pa30M MeHRIOII\HeCR 
OT yana K yany_ yrnbt a i• MO)!{HO ,onpe,Qem1Tb cm1panbHYto, 'at-tTt.1¢eppo
MarHHTHyto 1,1 nto6bte APYrHe MarHHTHble CTPYKTYPbl, npH 3TOM OTMe
THM, 4TO peweTKa Z(N) B peaJlbHOM npoc,:paHCTBe TaK)Ke MO)KeT HMeTb 
npOH3B0IlbHyKJ C'rpyKTypy, .a OTHIO,Qb He 06R3aTeJlbHO H,QeaJlbHa. Ha'
np1,1,,iep, OHa MO)KeT 6b!Tb CJlY4aHHOH, KaK B_ c11y4ae aMOP<l>HbtX' MarHe
THKC)B / 341.npt.1 o,Qt.1HaK000A cnt.1H0B0A cTpyKType MarHernK Ha 11,Qeqnb
HoA ~eweTKe H aMOP<!>HWA MarHeTHK COO!BeTCTBYIOT pa3JlH4HWM.npocT-
paHCTBaM cocToRH1-1A, opToroHanbHbtM APYr · K ,Qpyry / 35 '1,1, eci-ecT-
BeHHo, HMetoT pa3Hbte ¢1,13.1,14ecKt.1e -c00AcTBa 1361 . ' 

. • • '',, ,,. • '• -: ' I 

. nepeAAeM Tenepb K nocTpoeHHIO npocTpaHCTB C_OCTORHHH ,QilR CHCTeM 
co CMewai-lHoA ct.1MMeTpt.1e~ ~ l\nR HarnR,QHOCTH 6y,QeM 11MeTb a BHAY · ,QBa 

..,. , . - ' - . . . '. . 
THna CHMMeTpt.11,1,: TO eCTb ,QBe pa3Jlt.14Hbte ¢a3bl, 3TO orpaHH4eHHe He 
npt.1H411n11anbHo; a Bee no.ny4aeMbte pe3yJ1bTan.1 ocTatoTCR cnpaaej:\n11---
BbtMt.1 npt.1 Jlto60M ~mcne ¢as npOl13B0IlbHOH np11pOJ1bl. . 

,[lonyci-HM ,. N -yaeni,HaR peweTKa Z(N) pacna,QaeTCR Ha, ,QBe no,Q-::-
peweTKH ,-· · · - · · · · 1 • 

Z (N) = : Z 
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(N 
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(N 
2

) , /7/· 

c N ·1 1,1 N 2 y311aM1\ cooTBeTCTBeHHo; TaK 4TO nonHoe 411c110 ya1100 co-
xpaHReTcR: . ·' · · 

N = N 1 + N 2 • 
• ' • I 

/8/ 

Ec1111 pacnOJ10)KeH11e no,QpeweTOK 2 1 W\2 2 c!)l1KCHJ)OBaHO B ·npocTpaHCTBe, 
nep00A 11a H~x oTBe4aeT npoc:TpaHcTBO ¢1,13114ec1<t.1x cocTORHHA J{a [Z 1], 
a BTopoA J{U [22], _ TO nonHoe npocTpaHCTBO ,COCTORHHA TaKoA C_HCTeMbl .. 

,,npe,QCTaBnReTCR npOH3Be,QeHl1eM J{U,[Zl] ® J{a [ZJ .. 3Ta Cl1TYa!-,111R • 
.. OnHCblBaeT CHCTeMy' _o6paaoBaHHYIO JlOKaJ1H30BaHHblMH. ,QOMeHaMH,. 

' B CJ1y4ae )Ke CMeC:H -<l>I1YKTYl1PYIOll\11~ <)las. Heo6XO,Q11MO _y4eCTb, 4TO 
MO)KeT 113MeHRTbCR KaK pacnoJ10)KeH11e nO,QpeweTOK B peanbHOM,npocT-::
paHCTBe, rat< 1,1 4HCI10 Y3I10B -B. Ka>l<,QOH 113 HHX. 06oaHa'-iHM Ha6op 

411Cen Nl ~ N 2 npH yc_nosi1t.1 HOpMl1pOBKl1 /8/ 4epe3 _N = l_!'J l ~ N 2'· 
BcRKOMy B03MO)KHOMY pacnOilO)KeHHIO no,QpeweTOK Ha nonHOl1 peweTKe 
Z(N) nocTaBHM B COOTBeTCTB_He 11H,QeKC -x ·; ·PaccMOTPl1M ,QBYX¢aattyto 
Cl1CTe~y, ,QilR KOTopoA Tl111bl CHMMeTpHA •. 3aHyMepoBaHbl HH,QeKCOM ·s= 1,2. 
nycTb 5 {Z ]. .RBilRIOIJ\eetR_ O,QHHM t.13 J(U[Z ] t.11111_ KOM6t.1Ha'411ei1 no- . ·. 

. s . s . . . . . . . \ . . ~ . . . . . ' 
CI1e,QH11X, 03Ha4aeT npocTpaHCTBO COCTORHJ.111 ,QilR 4aCTl1 Cl1CTeMbl, .. 
pacnOJlO>KeHHO~ Ha inO,QpeweTKe 28 ~; r,Qe HaXO,QHTCR ·¢aaa C HOMepOM ·s. 
Tor,qa npoc-rp~HCT~o cocTORH11A J:IIlR 06e11x 4acTeA c1,1cTeMbl t.1MeeT BHA. 

I . • .,, , . , • 

·:f(N,i) = 11 [ZJ~ s:;[2 2] .. 
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• non Hoe n pocTpaHCTBO ccicTORHHA '¢11.YKTYHPYIOll\eA CMe~11 'RBilReTCR ,--

0',1eBl1,QHO; np.AMoA CYMMo~ npocTpaHCTB B11,Qa /9/ no BceM 4HCJlaM 
. }'3110B N s = 0 ~ 1 ; 2 ..• N np11 c:oxpaHeH1111 HOpMl1POBKW ·/8/ 11. ~o Bee-; 

B03MO»<HblM KOH(!J1,1rypa411RM /¢opMaM H noho>KeHH.RM/ no,Qpewei-01< np~ ,., 
. - . - !/ . 

<!>HKCHPOBaHHOM Ha6ope. N: 1 

1 EBEB:f(N. x). 
fix 

._, 

/.10/ 

Ha nocTpOeHl1R cne~yeT' ··4rn npocipaHCTBO /10/ CO,Qep>Kl1T see 
,qonycTl1Mbte CMewaHHl>ie cocroRHl1R ct.1cTeM~1, BKilto4aR n, 411CTble, , 
.. ' . . I . . . "'." - .· , . , •. ; , 
11 HeO,QHOpO,QHbte COCTORHl1R, KOTOPble . c· TepMOA11HaMH4eCKOl1 T04KH 

. apeHHR MoryT OKa3aTbCR 'MeTac:Ta61111~HblMJ,1/ 37 - 391 111111 liame 11a61111b-
HblMl1' 38;39 / •·• . . . . . . , 

i3. JlOKAJlbliAfl CHMMETP~JI 

f°aMHilbTOHHaH. peweT04HOH Cl1CTeMbl B 06l!.leM CI1.Y4ae MO>~eT 6b!Tb 
aani-1caH s BH,Qe · ' ·,. • ~' · · · 

H= I·H~ • 
. .. n H =.·I H. , ... ® lJ. ®••~ 0 JJ.·, 

. n ··'·· . .11-·1 . '· .. , 1 .. '· n·> 
. i.l··Jn ,, IlJf111 . Jn"'ln• , 

/11/ 

r ,Qe 7 j - e,QHHH4Hbte onepa TOpbJ, H n - n -yaenb Hbli1 raMl1IlbTO_HHaH. 
.. CTaTHCTl14ec°KaR. CYMMa CMect.1 <l>I1YKTYl1PYKlll\f.1X ¢as. ,QOJl)l{Ha CO,Qep»iaTb '. 

. ·_ · KBaHTOBOMeXaH114ec1<ni1 wnyp no npoc-rpaHCTBy /9/, a: T<3K>Ke C:YMM11-
• poBaH11~ no BCeM -,QonycT.11MbtM KOH¢1-1rypa L!HR.M ¢as 11 i411cnaM ya1100 · · · 
·s 1<a>KA0A. 1--ia H11x: · · ~ · -· · · · • 

-{3H _. , , 0 : , ·.· .::.f3H< 
Z = Sp- e ,,.; I ·I P- Sp - -· e ! • ·• 

1 -· - fLx.· )( .. s:<N.x> - . . /_12/ 

' . /- . 
3AeCb f3 0=1, 0 - .,TeMnepaTypa B 3HepreT114ecK11x• e,QHHi-14ax ,· P x ·-

11-1opMt.1.p0B04HbtA M'r:m>K11Te.rtb ¢aaoBblX KOH<!Ji1rypa4f1A, onpe,qem=iei-lbti1 
paBeHc;raoM ~ p ·_,,, h(p_ = corrst). . . . , . . 

- . . .. . X. X - ··, X·_ . . . 
· ,[\IlR ,QaJlbHeiimero npeo6pa30BaHl1R ¢oPMYilbl /12/ BOCnOilb3Y,eMCR 

, MeTO,QOM J10K.3IlbHblX KBaa11cpe,QHl1X 123•33( 0606111ato11111M o6bt4HYIO npo4e,qy-. 
PY KBaa11ycpe,QHeH11R:/ 4o~~ornaci-fo. KOTOpoil CBe,QeHl1H 'o: CHMMeTp111,1 , 

, c1-1cTeM.i,1 MO>KHO 113 · n pocTpa HCTBa cocTORH11A n epei-iecTi-1 s i-aMl1Ilb To-
._ H11a H •. C".1MMeTp11to nocne,qHero · MO>KHO_ Ha pyw11~b · pa 3Hb1M11 · cnoco6aM11, 

•,.· .. HanpHMep, Bl<Ill0411B 8 Hero a,Q,QHTl1BHblH BHeWHHH 11CT0l/HHK,. C1ii1Mae-, 
. MblH· 11ocne B3RTHR TepMO,Ql1HaMl14ecKo1-o npe,QeJla. f<aK 6b1J10 ,y1<aaa
:HO 1231,HCT04Hl1K ,QOnyCTl1MO HCKJlto4a·Tb H_ O,QHOBpeMeHHO. C TepMO,Qlil.: 
. Hai-i11'4ec1<t.1M. nepeXO,QOM ·/HO;• ecTeCTBeHHO, He pa Hee/.: 8 _OTI1114He OT 

4HCTblX c11cTeM; r";qe ,HCT04Hl1K BBO,Q11TcR r-.no6anhHblM o6pa.aoi-i,. s cny- , 
4ae o'.tewaHHblX CHCTeM OH' ,QOilM<eH 6bJTb 'noKaJlbH!ilM ,°;TO eCTb Heow·. 
HOpO,QHbtM' no npOCTpaHCTBY •. Ecn11 y,QaCTC.A. BKJll04HTb'. B_ ra·Ml1JlbTOH11aH 
see CBe,QeHHR O IlOKam;·Hol'.:i C11MMeTpH~, .. TO ~aKOH: raMl1IlbTOHHaH MO)K-

'\_. ~✓ • 

7, .... 
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HO onpeAen11Tb Ha npocTpaHcTse: 
' _; 

5--~ 5
1 

[ZJ® i
2
[Z] ... , _/13/ 

8b1,qeneH11e 4aCTel1 . CHCTeMbl C HY>KHOn- Cl1MMeTp11e11 npo113BO~WTCl'l 
c nQMOl!lblO xa pa KTep11cT1-14ec1<011 . <liYHKl.11111 · · ,- · 

, { 1, i E- :z ;; 
Xis ".°, . 

. . 0, .- i <k 2
8 

•. 
/14/ 

. -

06pai-111-1 ·sH11MaHHe, - 4To,·/14/. - .3TO 11MeHHO -<!>YHKL111l'l, 3a,qaHHal'l Ha-• 
. MHO>KeCTBe, COOTBeTCTByKll!leM peweTKe. no3TOMY /14/ He cne,qyeT 
nyTaTb CO cny4al1HO~iy3nOBOH n·epeMeHHOl1. . 

. Tenepb, Ha npOCTpaHCTBe /13/ MO>KHO onpe,qen11Tb raMl1flbTOHl1aH . 
\, 

H(N,x)=I H0 (N, x), 
, . n /15/ 

8 KOTOpOM 

s1 .•• s n 
H (N, x) I I. x . .. . X. H. _· .- .• 

n . .. . .. - 1 s I s 11 ~. In 
· 11"".1n sf".~n 1 1 · .. n n . 

s 1 ••• s~ , , .-
H. ,. ~H- .. , 0 1. , ® I 1-. ·-·" 

Ir.••I -11-··ln . •.· .!1S1 . - , .. -J·S · 
n J1t11 . _ln Tin n n. 

- . . . . ~ .. 
HcT04HHK, ¢11KCl1PYIOlll1111 noKaJlbHYIO. Cl1MMeTpl1IO, 3,qeCb 8 l'lBHOM s11,qe 
He Bblnl1Cb1Baei-cl'l. Ero MO>KHO no,qpa3'yMeBaTL- A MOlKHO, KaK· ··xopoiuo -
113secTHo, 3a,qasaTb HY>KHYIO c11MMeTp1110 11 ,qpyr11Mi.1 '.cnoi::06aM11, He 
Tpe6y10l!ll1Ml1°l'lBHOro BBe,qeHHl'l 11CT04Hl1Ka. - .. 

· · faMHflbTOH11a~ /15/, np11 ,qe11cTs1-111, Ha npocTpaHc~so /13/,, 06-
naAaeT HYlKHbiM

0

11 Cl1MMeTp1111HblMl1 CBOHCTBaMH Ha Ka>K,qoii 113 no,qpeweTOK. 
. no3TOMY . . . . . . 

. . -/3H 
Sp1<N,xf . sp:f, ;.-1H1 (N:x> 

( 

3TO no3~0nReT nepen11caib cTai-11c-i-114eC:KYIO CYMMY /12/ s ct>opMe 

Z :: ~ ~ pX Sp'5 e-/3H(N }> ~~-

_,06parnM. ~HHMaH11e, 4T~ s cny~ae ,qsyx. ¢a3 cyMM11posaH11e no 
co,qep>KHT N+ 1 ~naraeMoe. Cne,qosaTenbHO, ,qnl'l sen11411Hbl ·- ·' • 

~-~ :sup I p::.Spcre~/3H(N,X) 
\ .- - X . J.· ...,_ .., . N - X. -. . .·. - ••. 
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sepHO HepaseHCTBO ZN .:s. Z .$. (N + 1) z~. OTKy,qa cpa3y >Ke_ BblTeKaeT 
ac11MnToT114ecKaR <)lopMa ,qnR cso60,qH011 3Heprm1 · 

· .. 0 - . --0 -
f=--·lnZ-- -lnZ , (Nc->oo)~ 

· - : N N · N,. 
/19/ 

TaKHM o6pa30M' 113. scex Ha6opos N =d N1 ,N2l HaM Hy>KeH e,q11HCTBeH
Hbll1, TOT, KOTOpb111 MaKCl1Ml1311pyeT cTaT11cT114eCKYIO .. cyMMY, To ecTb 
,qaeT :ZN. noMHl'l 06 3TOM, 8 ,qanbHe11weM 6yAeM n11caTb H Ix I ,: H(N,x): 
B Bb1pameH1111 /_18/, np11H11Ma10l!leM ~11,q 

/• 

- .ZN':" sp5 I' p.:. e:-/3H Ix I 
·5( X .· , • /20/ 

OcTaeTCl'l nposecTWCyMMl1POBaH11e no .sceB03MO)l(HblM KOH¢11rypa1.111l'lM 
¢a3 np11 coxpaHeHl111 Mepbl, TO eCTb np11 <!>11KCl-1POBilHHOM i-fa6ope N, , 

4. 4ACTH4HAH CHMMETPHH • 

rlocne 'Toro KaK cso11cTsa c11MMeTp11i4 BKJ1104eHb1 Henocpe,qcTseHHO 
B raM11nbTOH11aH, Ha,qo nonb1TaTbCl'l Bb1nonH11Tb RBHoe· cyMM11posaH11e 

-no ct>a30BblM_KOH$11rypa~Hl'lM. Tor,qa HaM 6bl y,qariocb- 1136emaTb Heo6-
XOAl1MOCTl1 peweHHl'l 3a,qa4 C. Heo,qHOPOAHblM pacnpe,qeneH11e~ ¢a3. Ho -
cse,qeHHH O TOM·; 4TO O,qHa 4aCTb Cl1CTeMbi, C 411CJ10M y3nos Nr . 
11Meei OAHY Cl1MMeTpl1IO' a ,qpyral'l 4aCTb' C '411CflOM Y3flOB N2 ,-,qpy
ryio: Cl1MMeTpl1IO, .coxpaH11n11Cb 6b, 3a. C4eT nepeHOpMl1pOBKl1 raM11nb-. 

0

TOHl1aHa. ,- . - . . .- -···---

Ecn11 B: ct>op1-1y:ne /20/ pa3JlOlK11Tb 3KCnOHefH/ B PRA, TO ciaHo- ; 
, Bl-1TCR 04eBl1,CIHblM,. 4TO Afll'l OCYl!leCTB.rieH~l'l. CYMMl1pOBaHl1l'l no ct>a3o
BblM KOH<!>11rypa1.11-1'RM .QOCTaT04HO pa3o6paTbCR. KaK 'i;yMMl1pyKlTCl'l 
npo11~se,qeH11l'l THna 

m ',ITI 

'xmm; I -rz,}l = II II x. 's X · _s s s X · , - a= 1 be= 1 1 a Jb 
-\·/21/ 

np11 3TOM Ha,qo: n~~~l1~b '·_ 4TO B Ka>K,qOM 113 y3nos MO>KeT OAHOBpeMew·. 
HO. HaXOAHTbCl'l 'TOnbKO 0,QHa ¢a3a:'. '- . -- -- .. 

·x-. X· ,=' o ·, · 
- IS IS - . SS n_u-
CyMMY no >XapaKTe p~c;i14ecintM <!>YHKL111l'lM MO>KHO npe,qCTa811Tb Kai<' <!>.YHK..: 
1.1110HaJ1bHY'? cyMMY- no' peweTKe: . 

\"~p_x;;;'l~[ZU~. i', ±: Pss'~::1xizh; 
. X X > , __ . NN z -. _ , _, . , 

/23/ 
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a P;;'s, 03Ha4aeT sepORTHOCTb ·Toro, 4TO ¢aaa· 'C HOMepoM ·. s· _3aHJ.1MaeT 
.(N 1 - Y3eJl, a cJ)aaa c•'ttoMe~oM' s',:_ N2 Y3Jla peweTKl,1 1,13.:: N .: Y3JlOB; 

' , ' . , ' ' :t. ' , ' 
·•. 

- N · t N ! /N. 1 = 1 P12-- 1··· 2 < · • Pss-:- • /24/ 

~. 

; 

·, .. ; np1-1 nepexo,Qe • K TepMO,QJ.1HaMJ.14eCKOMY npe,QeJly pa3yMHO. nOJlb30BaTb;;. 
CR: He. i.i1-1c11aA1-1 ~ 1 1,1 N 2,.a OTHoc1-1TeJ1bHbtM1-1 se111,141,1HaM1-1 · · 

Wi;,, :l~w.· _w2 ~::2~1:_:w; /25/ 
.)_ 

noc:Jle,QHJ.1€! no onpe,cfe11eHJ.1!0 .orpaHJ.14eHbl; . ,...,, :..--. 

· 0 < w < 1 (s =- 1, 2), ·-. - .s - . -

J.1 Y.QOBJleTBOPRIOT YCJlOBJ.1!0 HOpM.J.1pOBKJ.1 

w1:i w2 .= 1. 

/26/ 

\ 

/27/ 

BeJ1J.14"1Hbl :·/25/' l-1Me!OT :CMblCJl KOH4e.HTpa41,1/1, J.1111-1 BepORTHOCTeH COOT'.". 
·seTCTBYIOII\J.1X <!)a3. c· 3a,QaHHblMl,1 CBOHCTBaMW Cl-1MMeTp1,11,1. , ': 

TepMO,QJ.1HaMJ.14eCKJ,1H npe,QeJlbHblH. nepeXO,Q AJlR CMewaHHO~ CJ.1CTeMbl 
. '.. CJle,QyeT. n()Hl-1MaTb KaK CTpeMJ1eH1,1e K 6eCKOHe4HOCTJ,1 Kam,Qoro 113. N s 

np1,1 KOHe4HOC:rn OTHOWeH~H N s /N. no,QpaayMeBaR 3TO, Mbl ,QJlR· KpaT- : 
KOCTl,1 6y,QeM ,J,1COOJlb30BclTb -0603Ha4eHJ.1e lim • . . ' • 

i-_. . .~- .., N ➔ OO 

ni,1-1 N /• oo. Bb1pameH11e /24/ npJ.1HJ.1MaeT. BJ.1A 
'; 

. ··c· . · .. 112 w .. •. 1-.:.wN·· 
p. ~ 217Nw(l-'-w)]· [w (1.;...w) >] . 
12- .' ·. . . . , •, . . ' 

OTKy.Qa si-1.QHo, 4To lim p
12 

"=? . · "(o < w < 1). 
N ➔ oo•. . 

•- /28/ 

:,,,- . 

nepei1,QeM K CYMMJ.1posaHJ.1!0 no peweTke xapa1nep1-1CTJ.14eCKJ.1X npo1,13- .• 
BE!,QeHviH rnna' /21/, OnHpaRCb Ha onpe,QeJ1eHJ.1e' xapaKTeimCTH4eCKl-1X;; 
¢YHK1.tJ.111 /14/ 1,1 cao11crno /22/. Q4es1-1,QHO, 4To -l · !. - x. '= w 8 ,• . . N iSZ. IS. 

~np1-1 CYMM1-1posaH1-11-1 npo1-1ase,QeH1-1R . .Qsyx xapa1<Tep1-1cT1-14ec1<1-1x ct>YHK- i 
~1-111 paao6beM ,Qso11Hy10._cyMMY no peweTKe Ha ,qse CYMMbt: !. ;, I ~- !, . 
3-ro. ,Qae'r . , .. , . · · . . · · ij_ i=j. i ,ej 

- { > ', ~ 

1 . Ws . ·.·.2 \ ·. 
-·I.x x·.·.=-+w· 
N 2 ij . is j s 'N . 8 

. 10 
""· \ .. ., 

,., 

\ 
L. 

·' B CJly4ae npOH3Be,QeHHR Tpex ct>YHK4"1H npoBe,QeM aHa11orJ.14HOe'pa3-
. 61-1eH1-1e Tpo11Ho11 cyMMbJ · 

!~ 
.ijk ' 

,!. · · + · !. + !. + !. · + !. 
i=j=k i=j,fk. i=;k/j .. j=kfi i{jilk 

B peayJlbTaTe nOJlY41-1M 

. . . ' .. 2 
1 .. ·, • ·.- w;, 3ws 3 

-~· !. X X X = -· + --· + w , 
N3 ijk is js _kS N2 N . , .'.s 

nnR npOl-13Be,QeHJ.1R m_ xapaKTepJ.1,CTJ.14eCKJ.1X ct>yHK41-111' _COOTBeTCTBYIOll\"1X 
O,QHOHct,aae, HaXO,QJ.1M 

1 ~ . 
-· ,,;,,· - X. X: X. 
Nmi1 ••• im _1 1 s 1 2 s 1~s 

wm-1. 
w m + c2 - s + 

s m N __ 

3 w~-2 ._ ·m-1 w~ . : w_8 
+Cm--.-+ ••• +. C·m ·-:--. +---·, 

• N2 ' Nm-2_ Nm-1, 
\ ,,..._ . I 

·-- 2 . ·· : ••. ·, : · ·, .'· · · · • . ' n 
r,Qe Cm- 41,1c110 co4eTaHl-1H 1-13. m 3JleMeHToa.no. n,,np1-14eM.CmsiO, 
ec111,1 m < n, npmiase,QeH1-1R -ri--rna /21 / noRBJlRIOTCR s· npo4ecce paa110-
meHJ.1R B -PRA 3KCnoHeHTbl B (j)opMyJle /20/. 3TOT. PRA no onpe,QeJleHJ.1!0 

• CXC>,QJ.1TCR. ci-ano 6b1Tb·, n'epexo,Q K. npe,Qeny' /np1,1 N ➔ 00 / ,QJlR PR,Qa 

MomHci npo1-13BO.Ql-1.Tb no4JleHHO. 3Ha4J.1T, .QJlR no11y4eH1-1R aci1MnToi-1,1-
4ecK1-1x Bb1pameH1-111·s Kam.QOM 4JleHe PR,Qa ,QOnyCTJ.1MO npeHe6peraTb 

·c11arae~b1M1-1, ·co,Qepma1111-1M1-1 cTeneH1,1 l/N.TaK1-1M66paaoM, ' · · 

_1_. !. . - m . 
Nm 

X. ••• X - w (N ) 
1
• - . 1- . s -i s .- . ·s ., . :-+ oo • 
1· .. 1m 1 : · m 

CyMM11poaaH1-1e no peweTKe .QJlR npo1,1ase,QeH1-1~ xapaKTep1-1cT1-14eCK~x 

ct>YHK41-111,; coo:rseTCTsyioilti-ix pa3HblM. (JlaaaM; s <:~ny yc11091,1R /22/ , 
npo1-1cxo,Q1-1T Heaaa1-1c1-1Mo .QJlR Ka}l(.QOH 1,13 ¢a a; .,0KoH4aTe11bHO J.1MeeM 

1 !. tnm' _ . . ·. , 
.,NN z xss' lx[Z] I:::~~:-. /29/ 

0,QHaKO BCJ1El,QCTBJ.1e /28/. Me>K¢a3Hble cnaraeMb!e' HC4e3a!OT;·. 
Ha OCHOBaHJ.11,1 i:noro pe3yJlbTaTa HElCJlO)l{HO. nOJlY4J.1Tb ac1-1MnTOrn-. 

. . .. .~ 
~eCKOe paBElHCTBO.~ 

.•. : ..::,attlx l -~ii 
;1xe. ··.•·=e>··, 

, X - .· ..... 

. onpe,QeJlRIOll\ee nepeHop~11posaHHblH 1,1111,1 3¢(j)eKT~BHbl~ raMJ.1J1bTOHl-1aH -· ~ . . , . , . . .. ,_. . ·, . 

. fi .;,,. ai H s• 
. ·_ ~. s ·• . ·. 

H s = k wn H( s) 
. • ·n s n • 

-~> ;r:• 
. /30i 

,, "··. 
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B .KoTopoM ·Kc:1>KAOe H3: c11araeMb1X 

( S) . ( S) · ( S) . • r 
I-I ~ . }: IL· . , I-I . . . "" H . . .® 1. . .. . ® . 1 . • 

n._,... lf • .J. ,1 1 ••• 1 · 1
1
.:.l•. 4 . JlS ·,.·. •. JS 

. 11" •• ,ln n . n _. · nJ 1r!l .. J0 1"_1 0 , n 
- "· ... , 

. 3a,qaHO Ha npOCTpaHcTBe5s[Z].3aMernM ~~ 4,TO :a raMHJlbTOHHaHe /30F ..• 
1-ieT Me>K(!Ja3Hb!X c.riaraeMblX; · Oi-M BblnailH npH ·nepexo,qe .K TePMOAHHa- . '; 
MH4ecKoM·Y npe,qeny acne,qcTaHe _caoikTBa /28/. 0,qHaKo saaHMotie11cT- _ 
BHe Me>K.QY (!Ja3aMH KOHe4HO me·He npona,qaeT •. OHO Y4HTb!BaeTCR 
TepMO,CIHHc3MH4eCKH 611aro,qapR TOM}', ~TO 4HCJla Y3Il_OB N1•"11 _N2 npH 

. N 1 4 N 2 ~· N .QOil>KHbl MaKCHMH3HpoaaTb cTan1crn4ecKy10 cyMMy. /18/. 
TaKHM'.o6pa3oM, Me>K,qy (!JaaaMH_HMeeTcR TepMO,qHHaMH4ecKoe a3ai1Mo'
.Qe11cTB1-1e, nocKOilbKY ci.icTeMa Bb16HpaeT -i-e (!Ja30BbJe 1<0H4eHTpaltHH; 
KOTQPble, MHHHl:4H3HPYIOT ee : TePMOAi1HaMH\feCKHl1 noTeH4HaI1. . ·• , -

-~ 

5. 3AKJl!J4EHl-1E 

OcHOBHOif pe3YilbTaT ,qaHHOif J:)a60Tbl MO>KHO Ccj)OPMYilHPOBaTb 
- "- ' . ' - ' 

,qe c11e,qyio11.1ero yTaep>K.QeHHR. ... 
•.• , -! 

· TeopeMa •• ,[\nR peuieT04Horo raMHilbTOHHaHa II~ }: H 0 , 3a,qaHHoro 
. · · . • · · ·, .. n ,· • - · 

. Ha npgcrpaHCTBe 

i · ,; ~ (J) :f rz l 0 :f - f z 1; 
N - · 1 .. , 1 . 2 - 2 '/; - X ,_ , ,,- '. ~ , ,~, 

},qe Z1 u Zz-• Z,;acH~nTorn4ecKH ;o4Ho Bb1no111iReTCR paaei-icrno · 
: ':' H•.• .. , ··:· ,.'':IH ··.··,.' ... ' 
SIJ:f e-f3,. = Sp~fe-/ ·., '(N ➔ oo),. 

~ . ', \-.., 

B 'KOTOPOM raM"1Jl-bTOHl1aH ii ~ (J) f w0s n\f).onpe,qeneWHa npoc;paHCTBe •·, : 
1 , :fr [Z] ® :f2 [Z]. '•a ·.(!Ja30Bbie s K'bH4eHTpa4Hw·w s TaKOBbt, 4TQ OHH '• . 
,qoci-aBilRIOT Ha1-16011bwee ,3HaYeH~e ,q.nR cTai-~cTH4ec:1<oi1 ;CYMM~r · ·· · ~- .. ~ . . . . . . 

. ·. r ~f3ii _ 
Z = sup Sp'.f e ., (I w 8 ,.,, 1). 

h !w
8
1 · • · · · s ... 

' . 

. KaK BHAHO. H3 AOKa3aTeJibCTBa' 3Ta TeopeMa 11er1<0 ~606lflae;CR 
Ha_c11y4at:f npOH3B0JlbHOrO '41,1cna .(!Ja3\>To eCTb ,q.nR ,CMeWaHHblX: 01CTeM 
C Jll06bJM ;4HCJ10M \ pc33IlHYHblX 'CHMMeTpl-1H. TeopeM·a coxpaHRe'r CBOH . 
CMblCJl'H· TOrJ::\a,. Kor,qa (!Ja3bi He' xapaKTef)H3YfOTCR r1106a11bHOH CHMMeT-.' 

·. PHe11; a , B03MO>KHO, TOilb KO noKanb HOH, 11n1-1 B00611.1e OT 111-14aioTcR · .Qpyr· .. 
OT ,qpyra He 'CHMMeTpHeH i a KaKHM-111-160 HHblM MaKpOCK0111-14eCKHM - .. 
cso11cTsoM; n·o30011R10IJ.IHM riocTpo~Tb npocTpaHcTsa cocTORHHH; :opTo-:-
roHanb Hble ,qpyr -,qpyry. · · · · · 

Opo6neM~ CYMMHP~BaHHR no (Jla30BblM KOH(!J1-1rypa411RM o6cy>K,qa"'riacb ' 
MHOH. c· paaHbiMH. IllO,qbi.;H. BceM HM R np~3HaTeJleH 3a 'BHHMaHHe i-t·. co-> 
12 . . . , 

I;·'\ 

:1. 

~.-
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/. 

•. \ 

, -BE!Tbl. Oco6eH~O 3TO OTHOC~TCR ~ ll :rep Xaapy H A, C .l!JyMOBC:KOMY~ 
}I 6naro,qapeH TaK>Ke aa AHCKYCCHH H cniM.YilHP.YIOIJ.IHH KPl,fTH4H3M 
6 .}1. l:ianarypoBy. X ;(3. Kanenio' A .vi ~JlapKHH.Y; H ~M. n11a1rn,qe. B. 6 ;0pHe3-. 
>Keay, ,ll.E.XMeJ1bH1-141<0My ii·vt.P.IOxHoBcKoMy." 
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PyKon~cb ~OcTyn~na B ~3AaTenbCK~M OTAen 
17 Ma~ 1985 roAa. 

P17-85-370 

AnR npOH3BOflbHOH pemeToqHOH CHCTeMN, RBflRm~eHCR CMeCbm 
HecKonbKHX ~as, AaeTCR CTporoe onpeAeneHHe ycpeAHeHHR no 
~30BWM KOH~Hrypa~HRM C nOMO~bm ~YHK~HOHaflbHMX CYMM no xa
paKTepHCTHqecKHM ~YHK~RM. HaXOAHTCR oO~aR ~pMa s~KTHB
Horo raMHnbTOHHaHa AflR reTep0~33HOH CHCTeMN, 3aAaHIIOH Ha 
pemeTK~. 

Pa6oTa B~OnHeHa B na6opaTOPHH TeopeT~eCKOH ~H3HKH 
OIDIH. 

n;...,..,. oe._.aeMIIOro HRC:ft'ITI'a IIA8P- acc:nQ088RRA. ,llyCSaa 1985 

&8'l'Opa 

~;· ... ~~.LUV V.I. 
r~#~·ctive u.miltonians 

Systema with Mixed Symmetry 

Pl7-85-370 

A rigorous definition for the averaging over phase 
configurations by means of functional sums over characteris
tic functions is given for an arbitrary lattice system being 
the mixture of several phases. The general form for the ef
fective Hamiltonian of the heterophase system on a lattice 
is found. 

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