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0CHOBHaR 3aAa4a TeOpHH *HAKHX KpHCTannoB - 3TO nocTpOeHHe 
MOAene~, KOTOp~e npH AOCTaT04HO HH3KHX TeMnepaTypax OnHC~Ba~T 
OpHeHTa~HOHH~H AaflbHH~ nopRAOK /An/, KOTOp~H He COnpOBO*AaeTCR 
rpaHcnR~HOHH~M An so acex HanpaaneHHRX. B npocreAweM cny4ae 
TaKaR CHTya~HR peanH3yeTCR npH ~a30BOM nepeXOAe 11H30TpOnHaR 
*HAKOCTb - HeMaTHK 11 

• 3TOT nepeXOA 06R3aH, B OOflbWHHCTBe cny4a
ea, HapRAY C 3~~eKTaMH HCKfl~4eHHOrO 06DeMa npHTRrHBa~~CMy 
B3aHMOAe~CTBH~ Me*AY AflHHH~H aKHpanbHbiMH MOfleKynaMH, H3 KO
TOp~X COCTOHT *HAKOCTb /CM. rn. 1.3 B l.'j, 

~eHOMeHOnOrH4eCKaR TeOpHR HCHAKHX KP~1CTannOB, OCHOBaHHaR Ha 
TeOpHH flaHAay H KOHTHHyanbHOH TeOpHH BeKTOpHOrO nOnR AHPeKTO
pa, B HaCTORIIIHH MOMeHT xopowo pa3BHTa /eM. rn.3 B 't: H ':?' /. 

non~TKH nOCTpOHTb MHKPOCKOnH4eCKy~ TCOpH~, OCHOBaHH~e Ha npeA
CTaBneHHH 0 AflHHHbiX aKHpanbH~X MOneKynax KaK TBePA~X CTep*HRX 
aocxOAHT K 0H3arepy 13'. OH o6HaPY*Hn opHeHra~HOHH~A An a raKol1 
CHCTeMe npH AOCTaT04HO 6onbWOH nnOTHOCH1 CTeP*HeA B npH6flH*e
HHH, COOTBeTCTBY~~eM HeKOTOpoMy BapHaHTY TeOpHH CaMOCOrnaco
BaHHOrO nonR. AanbHeAwee pa3BHTHe 3TOA HAeH npHaeno K pcwero4-
H~M MOACflRM *HAKHX KPHCTannoa /peweTKa 4aCTH4HO Y4HT~BaeT 3~
~CKT~ HCKfl~4CHHOrO 06DeMa/, y KOTOp~X OpHeHTai.IHR AflHHHbiX oceA 
MOflCKyn B03MO*Ha flHWb B HanpaBnCHHRX, OnpeACflCHH~X BCKTOpaMH 
6nH*aHWHX COCCAHHX y3flOB peweTKH /o6CY*ACHHC H CC~flKH CM, all/ 
rn.2.2/. HanpHMep, e pa6ore 141 6~no noKa3aHo, 4To CHCTeMa rae~
A~X CTCP*HeH Ha npOCTOH Ky6H4CCKOH peweTKe HCn~T~BaeT B npH6nH
*CHHH 6ere ~a30B~H nepexoA e cocroRHHe c opHeHTauHOHH~M An npH 
AOCTaT04HO OOflbWHX nnOTHOCTRX, 0AHaKO CTporoe paCCMOTPCHHe 
npOCTCHWCH MOAenH TaKoro POAa /MOHOMep - AHMepHaR CHCTeMa/ npH
aeno K AOKa3aTeflbCTBY OTCYTCTBHR ~a30BOro nepeXOAa/~/. B HeAaB
HHX pa6oTaX /&,?/ MOAeflb *HAKOrO KpHCTanna npeACTaBneHa KaK MQ-. 
HOMep - AHMepHaR CHCTeMa Ha npOCTOH Ky6H4eCKOH peweTKe C aHH-
30TpOnH~M npHTRrHBa~~HM B3aHMOAe~CTBHeM Me*AY AHMepaMH /Mone
KynaMH, CTep*HRMH/, KOTOpoe AflR HaH6onee HHTepeCHOrO cny4aR 
0TflH4HO OT HYflR TOflbKO AflR KOflHHeapH~X AHMepOB. Hcnonb3YR 
CBOHCTBO OTpa*aTeflbHOH nOflO*HTeflbHOCTH COCTORHHH H apryMeHT~ 
naAepnca, aaropaM YAanocb AOKa3aTb, 4TO a raKHX MOAenRx npH 
AOCTaT04HO HH3KHX TCMnepaTypax AeHCTBHTCflbHO B03HHKaeT OpHeH
Tai.IHOHH~H An. AoKa3aTb, 4TO npH 3TOM orcyrcrayer rpaHcnRuHoH
H~A An, aaropaM He YAanocb, xoTR HMH 6~n npHBeAeH PRA aecKHx 
apryMeHTOB B nOflb3Y Taro, 4TO TaKoe ynOpRA04eHHC B npeAflO*eH
H~X MOAenRX OTCYTCTByeT. 
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PeweT04H~e MOAenH HeMaTH4eCKOrO mH~KOrO KpHCTanna, npeA
nomeHHble e pa6oTax 14•8•71 /eM. TaKme 711 , rn.2. 1/, cTpaAaiOT 
no KpaHHeH Mepe OAHHM HeAOCTaTKOM: HenpepbiBHafl rpynna CHMMeT
PHH /rpynna Bpa~eHHH O~Y 3aMeHeHa AHCKpeTHOH rpynnOH. 3TO 
npHBOAHT K HCKameHHIO ~H3H4eCKOrO noBeAeHHfl CHCTeM~ H, B 4aCT
HOCTH, KapTHH~ ~nyKTya~HH, KOJOfaR XOpOWO HCCneAOBaHa Anfl He
MaTHKOB 3KcnepHMeHTanbHO /eM. 1

, rn.3/. Uenb HaCTOR~eH pa6o
T~ - npeAnOmHTb HOBYIO peweT04HYIO MOAenb mHAKHX KpHcTannoe IAnR 
Cny4afl HeMaTHKOB/, KOTOpafl nHWeHa ynOMfiHYTOrO B~We HeAOCTaTKa 
H Y4HT~BaeT ~H3H4eCKHe OC06eHHOCTH MHKpOCKOnH4eCKOrO B3aHMO
AeHCTBHfl AnHHH~x MoneKyn. 

KaK 6~no aaMe4eHo MaHepoM H 3ayne 181, Anfl mHAKOCTeH, cocToR
~Hx H3 AnHHH~X meCTKHX MOneKyn, nHWeHH~X nOCTOfiHHOrO AHnOnb
HOrO MOMeHTa, ~a30B~H nepeXOA H3 H30TpOnHOrO B HeMaTH4eCKOe 
cocTOfiHHe IAnHHH~e ocH MOneKyn cnoHTaHHO nonRpH3yiOTCfl e OAHOM 
npeHMy~eCTBeHHOM HanpaeneHHH/ MOmeT fiBnfiTbCfl pe3ynbTaTOM AHC
nepCHOHHOro B3aHMOAeHCTBHfl. 3TO B3aHMOAeHCTBHe MemAY MOneKy
naMH B03HHKaeT BCneACTBHe B3aHMHOrO npHTflmeHHfl ~nyKTYHPYIO~HX 
3neKTpH4eCKHX MynbTHnonbH~x MOMeHTOB. B cny4ae ~eHTpanbHO-CHM
MeTpH4H~x aKHpanbH~X /coenaAaiO~HX CO CBOHM 3epKanbH~M OTpame
HHeM/ MOneKyn, KOTOp~e 06~4HO o6pa3yiOT HeMaTH4eCKyiO ~a3y, HaH-
6onee cy~eCTBeHH~H BKnaA B 3HeprHIO AHCnepCHOHHOro B3aHMOAeHCT
BHfl AaiOT nHWb ~nyKTYHPY~He AHnonbH~e MOMeHT~. B pa6oTe 191 
OTMe4aeTCfl, 4TO 3TO B3aHMOAeHCTBHe, B~4HCneHHOe 80 BTOpOM no
PfiAKe TeOpHH B03My~eHHH B KBaHTOBOH MeXaHHKe, MOmHO npeACTa
BHTb B BHAe 

-8 
a(r) - r (r .. .., ) • /1/ 

3Aecb r 1 , rJ - paAHyc-eeKTOpbl MoneKyn, a 9 1j - yron MemAY 
AnHHH~MH ocRMH d1 H d j MoneKyn i,j (jd 1 I = jd J I = 1). EcnH aaecTH 
MaTpH~Y 

a~ a ~ 1 
Q 1 = d 1 d 1 - T8a~ (a,~= 1,2,3), / 2/ 

TO B3aHMOAeHCTBHe /1/ MOmHO npeACTaBHTb B BHAe 

2 
V IJ = - 3 a (j r 1 - r J j) tr (Q 1 Q J ) • /3/ 

Ha npeAcTaaneHHfl /3/, a 4aCTHOCTH, cneAyeT, 4TO MaTpH~bl RBnRIOT
Cfl HaH6onee aAeKBaTH~M 06DeKTOM Anfl OnHCaHHfl COCTOfiHHfl MOneKyn 
B mHAKHX KpHCTannax, nOCKOnbKy AaiOT B03MOmHOCTb onHC~BaTb 
KBaApynonbHOe ynOPfiA04eHHe. HccneAOBaHHe B3aHMOAeHCTBHfl /3/ 
B npH6nHmeHHH MOileKynflpHOrO nOilfl /8,9/ npHBOAHT K ~eHOMeHOnOrH-
4eCKOMy OnHCaHHIO HeMaTHKOB B TepMHHaX MaTpH4HOrO napaMeTpa 
nopRAKa <Q> I eM. 11•21 I. 

2 

MHKpocKonH4eCKafl MOAenb mHAKoro KpHcTanna, npeAnaraeMafl 
B HaCTOfl~e~ pa6oTe, CBOAHTCfl K cneAYIO~eMy. B Ka4eCTBe npocT
paHCTBa COCTOfiHHH MOileKynbl Bbl6epeM npOCTpaHCTBO M 0 Be~eCTBeH
H~X CHMMeTpH4H~X 3x3-MaTpH~ Q CO cneAOM trQ = 0. rpynna epa~e
HHH 0(3) AeHCTayeT Ha Mo cneAYIO~HM o6paaoM: Q .. RQR- 1 (R~0(3)). 
Ha M0 3aAaHa 0(3) -HHeapHaHTHafl eepoRTHOCTHaR Mepa v TaKaR, 
4TO 

2 
v<IO!) = 0, fdv(Q)eAtrQ <oo, A> 0 /4/ 

/HanpHMep, 4T06~ onHCaTb OAHOOCH~e M011eKy11bl, Anfl KOTOPbiX Q 
onpeAenReTCfl e~pameHHeM /2/, e Ka4eCTee v e~6HpaeTcfl 0/3/
HHBapHaH~Hafl BepOfi1HOCTHafl Mepa, COCpeAOT04eHHafl Ha MHOmecT
Be IQ: trQ = 2/3, trQ = 2/91/. MoneKyml MoryT HaXOAI-1TbCR m1wb 
B yanax npOCTOH Ky6H4eCKOH peweTKI-1 Z3. Hx KOH~1-1rypa41-11-1 3aAaiOT
Cfl HHAHKaTopaMH In X: X r;;,z I. TO ecTb ¢YHK41-1RMI-1 Z 3 ... X -+ n x::..lo,t!, 
a Anfl KamAoro X, A11fl KOTOporo n

1
= 1, e~e 1-1 COCTOfiHI-1CM Qx~ Mo 

e yane x. BaaHMOAeHCTBI-1e MemAY MoneKynaMH 3aAaeTcR e~pameHI-1eM 
/3/, a KamAafl MOileKyna HeCeT XI-1MH4eCKI-1~ n0TeH41-1a11 ~· HTaK, 
3HeprHR KOH~Hrypa41-11-1 (n, Q) = l(n , Q ) : x ~.\I A11R CI-1CTeMbl, aa
K11104eHHOH a napannenen1-1neA A c Js 

1
c nepHOAH4eCKI-1MI-1 ycnoBHRMH, 

OnpeAe11fleTCfl raM!-111bTOH!-1aHOM: 

H A (n, Q) = - ~ .J n n tr (Q Q Y) - 1, ~ n 
lz,yiC\ xy X y X x.;:.\ X /5/ 

r-nP J 
3 )' af Y- 71\ rnnTRPTrTRVII'liiiPP rOAfifirnRrKOP 

xy 2 lz~Z 3 :z:ay(modl\)'! " 
COCTOfiHHe onpeAenfleTCfl CTaHAapTH~M o6pa30M: 

-1 -~HA(n,Q) 
<f>A = ZA l f II dv(Q ) e f(n,Q), /6/ 

ln
1

=0,1:xGA! !xr;;.A:n
1
=tl x 

rAe Z A- cTaTHCTI-14eCKafl cyMMa. 
OT RBHoro paccMOTpeHHfl 4Hcen aanonHeHHfl ln

1 
: x ~A I MOmHo 

H36aeHTbCR, ecnH H3MeHHTb anpHOpHyiO Mepy Ha M0 cneAY~HM o6-
paaoM: d v .. dv 0 = dv + 8 0 , rAe 8 0 - eAHHH4Hafl Mace a, cocpeAOTo-
4eHHafl e T04Ke 0 ~M 0• TorAa e HOBbiX nepeMeHH~x D =no x~A z s-x• ' 
raMHnbTOHHaH /5/ np!-1HHMaeT BHA 

/5 '/ 

npeAnomeHHe 

nycTb ~YHK4Hfl a(jxl)(x ~Z3 ) HMeeT cneAYIO~HH BHA: a.oj'j 1 
111-16o a.jxj-Y(y>3), rAe a>O. TorAa cy~ecTByeT IL (<0) .:a'Koe, 

. - 0 4TO A11fl j.L > j.L O HaHAeTCfl ~ {j.L) T aKafl, 4TO Anfl ~ > ~ (j.L) KamAafl 

3 



npeAeil~>HaR T04Ka <·> nt66coecKHX cocTORHHH<·> A omtcwaaeT 
OpHeHTa~HOHHbiH An*• TO eCTb 

lim tr<DxDy> > tr<Dx >
2 

= 0. 
\x-y\-.. o 

171 

AoKaaaTeilbCTBO 3Toro npeAilo*eHH~ cBOAHTCR, no cy~ecTay, 
K HH$paKpaCHbiM O~eHKaM, KOTOpble HMe~T MeCTO nOTOMy, 4TO 
eaaHMOAeHCTBHe B npeAilO*eHHOH MOAei1H o6naAaeT CBOHCTBOM OTpa
*aTeilbHOH nOilO*HTeilbHOCTH no OTHOWeHH~ K nilOCKOCTH, He COAep
*a~eH yanoe peweTKH /eM. 1 10 •111!. Ao3TOMY HH*e Mbl orpaHH4HMCR 
H3110*eHHeM IlHWb rnaBHbiX MOMeHTOB He06XOAHMbiX paCCY*AeHHH. 

Ape*Ae acero aaMeTHM, 4TO COCTO~HHe <·>A o6na~eT CBOHCT-

BOM 
!81 

Aei4cTSHTeilbHO, MaTp~o~Qa < Dx >A ~;; M 0 H MOJKeT 6b1Tb AHaroHan~o~ao
eaHa noaopoTOM R ~ ~3); c APYroi1 cTopoHbl, np~o~MeHRR npeo6pa
aoaaHHe R KO seeM Dy , y~ A H y4HTweaR or.n -~o~Haap~o~aHTHOCTb 
COCTORHHR <•>A, nony4aeM, 4TO MaTpHQa <0 >AacerAa HMeeT AHa
rOHailbHbiH BHA· AHanorH4HO MOJKHO y6eAHTbci /Hcnoilb3YR npeo6pa
aoaaHHR, MeHRD~He OCH KOOPAHHaT/, 4TO MaTpH4Hble 3IleMeHTbl <Daa>A 
He aaBHCRT OT a. AocKOilbKY tr < 0 >"' 0, TO Mbl nony4aeM /8/. 

~CnOilb3YR T pdH~Jttii.IYIUttttyiU itii-iiiiij:ii-iu~i7i iG~":":.. 
/ottilV" • .IIII~rV1AD 

1 .,_r,,.,,.,,., ·--·~··-

HH4Hble yCilOBHR/ MOAenH, HMeeM 

-2 -1 "'2 
c A "' \AI I. <tr(D D )>A .. \AI tr<D >A x.y~A x Y 0 /9/ 

A 
a "' -l/z -lp·x 

peweTKa t1>YPbe-AyailbHafl A , a Dp =\A\ I. e D • x~A x 

AOKaaaTeilbCTBa /7 I AOCTaT04HO noKaaaTt>, 4TO lim inf c > o. 
A ~z3 A 

3TO MOJKHO CAeilaTb, ycTaHaBI141BaR nOAXOAR~He HH*H~~ H aepXH~~ 
rpaHH~bl AI1R nepBOf"O H, COOTBeTCTBeHHO, BTOporo 4IleHa B npaBOH 

4aCTM /9/. 
BepxHRR rpaH~o~Qa Ha ud)P D_P >A AilA p i= 0 nony4aeTcR cTaw 

AapTHbiM nyTeM H3 OTpa*aTeilbHOH I10IlO*t.1TCilbHOCH1 Ill/ : 

~AOA4epKHeM, 4TO /7/ He 03Ha4aeT Ha11M4MA TpaHCilRI.IMOHHOrO 
An. TpaHcnRI.IHOHHbiH An oaHa4aer Ha caMoM Aene, 4TO 

lim [ <n n > - < n > < n >] > 0 • 
X y X y 

lx-y\ -.oo 

4 

,, 
( 

/10/ 

rAe j- $ypbe-npeo6paaoaaHHe t1>YHKQHH J. HawH npeAROilOJKeHHR 
0 eaaHMOAeHCTBHH o6ecne4HBa~T MaJKOpHpOSaHHe npaSOM 4aCTH /10/ 
HHTerpHpyeMOH $yHKQHeH. CneAoeaTeilbHO, cyMMHpoeaHHe npaeoH 
4aCTH /10/ no A* c nocneAY~HM AeneHHeM Ha jA\ AaeT eenH414-
HY, KOTOpaR CXOAHTCR npH A' Z 3 K COnSt·tJ-{f dSp (i(O) -~(p))-1, 

HH*HRR rpaHHLla Ha <trD~ >A nony4aeTCR c noMOIJ4b~ waxMaTHbiX 
oueHOK /eM. ~ 111 I cneAY~HM o6paaoM. AycTb x(f) - HHAr.1KaTOP 

C06b1THR ltrD x<fi, TOrAa x 

<trD:>A ~f(1--<x~)>A ). 

C noMo~b~ waxMaTHbiX oueHoK
1111

nony4aeM 

<x(f) > < (< n x (f)> 1 1/\AI 
X A - ,~A y A ' 

/11/ 

n03TOMY AilR nony4eHHR pe3YI1bTaTa He06XOAHM0 OQeHHTb caepxy 
eepoRTHOCTb Toro, 4TO trD~ < f AI1R acex yanoa y (;.A. 3HepntR 
TaKOH KOH$HrypaQio1H Ma*Oplo1pyeTCR C nOMOII4b~ HepaeeHCTBa 

2 ~ 2 l/z 
\tr(Dx D1 )1 ~ (trDx) (tiDy) 

/12/ -HA (D) S t t I.l .Jxy + jl.8{p) \A\ "' k\ja\1 + JL9{,1)] \Al, 
x,y cA 

rAe 9(,t)=1 AI1R fL:2:0 H =0 AilA ~t<O, a \la\1 "' ..! I. a(Jxl). 
2 ~'"zs 

'!To6w nony4MTb oueHKY CHH3Y cTaTHCTH4~CKDH cyMMbl. ZA, ablfiepeM 
Dt;;;suppv H OKpecTHOCTb V t' MaTpH~bl D TaKyiO, 4TO 

-2 tiD'D"> tiD (1-t') >0, D', D" ~ Vt' • /13/ 

AnR KOHt1lr.1rypaQHH IDx:x~Al TaKHX, 4TO Dx&Vf•AI1R acex xGA, 

cneAyeT 

/14/ 

- 2 
= [ (1 - t') tr D 11 alI + JtliA 1 . 
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Hcn011b3YR' 3TY Ol.leHKY BMecTe c I 12/, e BblpalKeHI-11-1 < II (f) >A 
no11yLiaeM y ~A X Y 

l+v(x (t) ) - 2 
< expl-fHIIall(trD (1-f')-d+~t8(-~t)]l. /16/ 

v(Vf, ) 

0TCIOAa C11eAyeT, LITO AJlR ~t>~t 0 =-liall·_max trf>2 cpeAHee 
(f) 0 o<;suppv 

<x x >A~ npl-1~-+oopaBHOMepHo no A.TorAa 1-13 /11/ I-IMeeM cpeA-
Hee < tr 0 x >A, orpaHI-ILieHHOe CHio13Y Be111o1LIIo1HOH, KOTOpaR 6011bWe Hy-
11R. 

Hcno11b3YR see 3Tio1 Ol..leHKI-1 e /9/, no11yL1aeM c A;:: const> 0 A11R 
It> I" 0 1-1 ~ > ~ (Jt) C It 0 , ~ (Jt), KOTOpble He 3aBio1CRT OT A, LITO 1o1 
AOKa3b1BaeT npeA110lKeHio1e. 

Cor11aCHO /7/ MaTp1o11.1a <Dx> A011lKHa 6b1Tb OT111o1LIHa OT Hy11eeoi1 
MaTPI-II.Ibl B LII-ICTOH ~aae. no3TOMY <Dx>=<Qx> 1o1rpaeT p011b napaMeT
pa nopRAKa B HeMaTio1LieCKio1X IKI-IAKI-IX Kplo1CTa1111aX. C APYrOH CTOpOHbl, 
MOIKHO y6eAio1TbCR, LITO npl-1 BbiCOKI-IX TeMnepaTypax An OTCYTCTByeT: 
~YHKI.II-IR tr<DxD~> y6b1BaeT C pOCTOM ix-yi B HeKOTOpOM yC110BHOM 
CMbiC11e TaK IKe 6biCTpO, KaK B3alo1MOAeHCTBio1e/12/, 

B aaK1110LieHI-Ie CAe11aeM HeCK011bKO aaMeLiaHI-111. Mbl no11araeM LITO 
no Kpai1Heii Mepe Ha111o1LIIo1e n011HOH 0(3) -lo1HBaplo1aHTHOCTio1 Ae11ae; Ha
Wy ~OAe11b lKI-IAKoro Kp1o1cTa1111a 6o11ee nplo1B11eKaTe11bHOi1 /c ~lo131o1Lie
CKOI-1 TOLIKI-1 3peHI-IR/, LleM MOAe11b B3alo1MOAeHCTBYIO~Io1X AI-IMepoe~. 
TeXHI-ILieCKI-1 Hawa MOAe11b TaKIKe Bblr11RAI-IT 6o11ee nplo1eM11eMoi1: Ha
npi-IMep, A11R lo1CC11eAOBaHio1R nOAP06HOCTeH ~a30BOrO nepeXOAa OHa 
AOnycKaeT lo1Cn011b30BaHio1e MeTOAa peHOpMa111o13al.llo10HHOH rpynnbi.Kpo
Me TOrO, Hawe A0Ka3aTe11bCTBO cy~eCTBOBaHI-IR nn nOio1MeHio1MO 1o1 fl11R 

C11yLiaR Aa11bHOAeHCTBY~Io1X Cl-111 CO CTeneHHbiM y6biBaHio1eM, a He 
T011bKO AJlR B3alo1MOAeHCTBio1R 6111o11KaHWio1X COCeAeH - eAI-IHCTBeHHOro 
AOnyCTI-IMOro B MOAe11RX B3alo1MOAeHCTBY~Io1X AI-IMepos /8,7~ C APYrOH 
CTOPOHbl, B HaWeM nOAXOAe Mbl nOLITI-1 n011HOCTbiO npeHe6per111-1 3~~eK
TaMH lo1CK1110LieHHOro o6DeMa /LiaCTI-ILIHO 1-1x YLII-ITbiBaeT Ha111o1LIIo1e peweT
KI-1/j I-IX n011HOe paCCMOTpeHHe np1o1Be110 61>1 K He06XOAI-IMOCTio1 A06a
Bio1Tb B raMI-111bTOHio1aH Ll11eHbl, KOTOpble 61>1 HapyWI-1111-1 ero CBOHCTBO 
0TpalKaTe11bHOH n01101Kio1Te11bHOCTio1, Y HaC HeT TaKIKe AOKa3aTe11 bCTBa 
OTCYTCTBHR TpaHC11RI.IHOHHOrO An B npeAJ10lKeHHOH MOAe11H lKI-IAKOro 
KPI-ICTa1111a. 0AHaKo Mbl CLII-ITaeM, LITO AJlR Hawei1 MOAe11H 3To Aei1cT
BHTe11bHO TaK: KalK~Oe npeAe11bHOe COCTORHHe <•>, CylKeHHOe Ha ne
peMeHHble In x: x c; Z I , RB11ReTCR K11acTepHbiM, no Kpai1Hei1 Mepe AJlR 
6011bWHX It 1-1 ~ B TOH 4aCTio1 ~a30BOH AHarpaMMbl, rAe cy~eCTByeT 

.& K 118/ aK noKaaa11 PoMep1o1o ,spa~aTe11bHaR I-IHBapHaHTHOCTb npHso-
AI-IT K OTCYTCTBHIO OpHeHTai.IHOHHOrO nOPRAKa AJlR OAHO- 1o1 ABYXMep
HbiX IKI-IAKI-IX KpHCTa11110B AalKe AJlR HenpepbiBHOH CHCTeMbl, OAHaKO 
B npeAn0110lKeHHH 0 HaJ1HLIIo1H TBePAOH CePALieBHHbl y M011eKy11. no
C11eAHee OrpaHHLieH":'e 6biJlO CHRTO B pa6oTe /14/, 

6 

Oplo1eHTal.llo10HHbiH nn. 3Ta rl-lnOTe3a OCHOBaHa Ha TOM, LITO B 3TOH 
0611aCTio1 THni-ILIHble Q -KOH~Hrypal..ll-11-1 MeAJleHHO MeHRIOTCR B npOcT
paHCTBe, a 3TO npi-IBOAI-IT K 3~eKTio1BHOMY npHTRrHBaiO~eMy B3alo1MO
AeHCTBio110 MelKAY M011eKy11aMH. TaKI-IM o6pa30M, C TOLIKH apeHHR Lllo1-
Ce11 3an011HeHHR lnxf MOAe11b B 3TOH 0611aCTH ~a30BOH AHarpaMMbl 
BeAeT ce6R KaK peWeTOLIHbiH raa C npHTRri-IBa~HM B3aHMOAeHCTBHeM 
npH 6011bWHX It• 

Mbl r11y6oKo 611aroAaPHM H.r.C1o1HaR aa no11e3Hble o6cylKAeHHR, 
B pe3y11bTaTe KOTOPbiX B03HHK11a I-IAeR Hanlo1CaHHR HaCTOR~eH pa6o-
Tbl. 
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PemeToqHaR MOAenb .UAKoro KPHCTanna 
C MaTpHqHhlM napaMeTpOM IIOPRAKa 

Pl7-82-324 

fipeAnO~eHa pemeToqHaR MOAenb C IIORHOH Bp~aTeRbHOH CHM
MeTpHeH AflR OIIHCaHHR HeMaTHqeCKHX .UAKHX KpHCTanrrOB, C no
MO~bW MeTOAa HH~paKpaCHhlX O~eHOK AOKa3aHO HanHqHe B 3TOH MO
AenH IIPH AOCTaToqHo HH3KHX TeMnepaTypax opHeHTa~HOHHOrO Aanb-
Hero IIOPHAKa. 

Pa6oTa BbmonHeHa B na6opaTOPHH TeopeTnqeCKOH ~H3HKH OHHH. 

Angelescu N., Zagrebnov V.A. 
A Lattice Model of Liquid Crystal 
with Matrix Order Parameter 
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A lattice model with full rotational invariance is 
proposed for describing nematic liquid crystals. Orientatio
nal long range order at low temperature is proved using the 
infrared bound method. 

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