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1 • BBEilEHI1E. OCHOBHI:-IE YPABHEHI1fl ,llllfl nAPAMETPOB nOP.Al\KA 

B pafioTe/l/ HaMH fi~na e~opMynHpOBaHa MHKpOeKOnH4eeKa~ MO
Aenb An~ onHeaHH~ eTpyKTYPH~x H MarHHTH~x ma3oe~x nepexoAOB 
/~n/ B KpHeTanne !l>TOPHAa KanH~-MapraHI..Ia (K.MnFg), a B pa6oTe 121 

- B~4HeneHa eeo60AHa~ 3HeprH~ H nony4eH~ ypaeHeHH~ An~paeHo
eeeH~x 3Ha4eHH~ napaMeTpOB nop~AKa, OnHe~ea~~HX eTpyKTYPH~e 

nepeXOAbl, o6yenoeneHH~e MOAaMH R2f, H M3 , H aHTH!l>eppoMarHHTHbl~ 
nepeXOA. nonH~~ aHanH3 nony4eHHO~ eHeTeM~ ypaeHeHH~ npeAeTae
n~eT 3Ha4HTenbH~e B~4HenHTenbH~e TPYAHOeTH H MOmeT fi~Tb npo
BeAeH nHWb 4HeneHH~M o6pa30M e npHBne4eHHeM AOnOnHHTenbH~X 
ynpo~a~~Hx npeAnonomeHH~. HaH6onee enomHbiM ~en~eTe~ peweHHe 
ypaeHeHH~ eaMoeornaeoeaHH~ An~ $OHOHHO~ nOAeHeTeM~, KOTOpOe 
onpeAen~eT KOppen~I..IHOHHY~ ~YHKI..IH~ ~nyKTYai..IH~ /eM. /28/ a 121 /: 

/1/ 

rAe y,. (q) c(l/2)(1-M"~K::!.), ~('t) "'Ua\V - eeKTOpbl non~pH3ai..IHH 
H 4aeToTa ~OHOHOB /eM. /19/, /27/ e /2//. B pa6oTax /~6/ , 

noee~~eHHbiX aHanH3y ~n, HHAYLIHPOBaHHoro MOAO~ Rui e SrTiO a 
H LaAI03 , npH 8bi4HeneHHH I 1 I 6bmo npHHIHO npH6n111meH111e Mone
Kyn~pHoro non~: 

/2/ 

rAe 4aeToTa wA 8~4111en~naeb 6e3 y4eTa AHenepeHH MOA~ Da(~ 
8 /1/. npH OnHeaHHH on 8 KMnFa' HMe~~ero aHOManbHO aHH3o
TpOnH~~ ~OHOHH~~.eneKTp An~ MOA R2& H M3 , npH6nHmeHHe /2/ 
enHWKOM rpy6o: OHO He Y4HTbl8aeT, HanpHMep, KBa3HA8YXMepHOrO 
xapaKTepa ~nyKTyai..IH~ 8 WHPOKO~ o6naeTH TeMnepaTyp npH nepe
XOAe e T04Ke R . no3TOMy 8 Hawe~ pa6oTe M~ 8oenonb3yeMe~ 
APYrHM npH6nHmeHHeM, OTpama~~~~~M KpHTH4eeKoe no8eAeHHe KOppe
n~~.~~~~~ e6nH3H T04KH R (qR= (IT/a) (1, 1, 1)): 

(K) ( 1 ~ a a 1 0 ( q) 
DAji. T) .. - ~ yl((qR)eA(Vejl.(qR)-...;:_-cth 2aT 

N qa 20a (~ 

= 8 Aji. _l I 1 cth O A (k) = 8A D A (T) 'f .. 
N k 20 (k) 2T jl. - . , 

A lll • ' -•' •. ,, • . , I' - '-.. , ._,.,. 

/3/ 

' 1 
.. 



.... .... .... 
rAe k c: q- qR, a Allfl 4aCTOTbl MflrKOI1 MOAbl {}A (k) npa-~MeM npeA-
CTaBJleHa-~e: 

2.... 2 2 2 
OA (k) = 0 A ( ~) + s 2 k . + { s C s 2 ) k A , /4/ 

6 .... .... 
KOTOpOe 4aCTO HCnOJlb3yeTCfl npa-~ aHaJ11.13e cneKTpa B 11H3H q = qR, 
KaK noKa3biBa~T TeopeTH4ecKa-~e o~eHKH 161 a-~ H3MepeHa-~e c noMo~b~ 
paCCefiHHfl Hei1Tp0HOB /7,8/ , S 1/82 - 10-2 H He3Ha4HTellbHO 3aea-~
CHT OT TeMnepaTypbl. no3TOMy B AallbHel1weM 81 Hs2 Mbl 6yAeM C4H
TaTb nocTOfiHHbiMH napaMeTpaMH MOAena-~. B 3TOM npH6na-~meHHH ca-~cTe
Ma ypaeHeHa-~11 Allfl napaMeTpOB nopfiAKa, nony4eHHafl e 12~ 3Ha4a-~
TellbHO ynpo~aeTCfl H npHHHMaeT BHA: 

a/ ypasHeHa-~e /31 I B 121 Allfl napaMeTpa nopfiAKa A A , CBfl3aH-
HOro c KOHAeHca~a-~eR MOAbl R25 I A A .j,. 0 e <t>a3e R I: 

AAiw! +211 [A~ +3C~ +30A (T)1 + 

[ 2 2 
+ 212 . l A + c II + 0 " (T) 1 + 

w/A 1.1 ,.. ,.. 

+2[(a+4,S)e" +2k
1 

B,2 1+2 l [(a-2,S)e 
IV\ 2 1\ j)..j,.A j).j). 

-2 l AIJ. [g 86 eA1.1 + 2k 68 BA B 1.11 = 0, 
IJ..;,A 

/51 
+ (k 11 +k13 )B:JI -

6/ ypaeHeHa-~e /32/ B 121 AJlfl napaMeTpa nopfiAKa C A , cef!3aH
HOro c KOHAeHca~a-~eR MOAbl M 3 I C A f. 0 e tl>a3e M I: 

CA lw~ + 211 [3A}. + C~ + 30A (T)1 + 

+ 21 21.1;,.\[C! + A21.1 + o,.,. (T)1 + 2[(a + 4,S)eM + 2k 12 B~ 1 + 

+ 2 ~.~7 A [(a- 213) e IJ./.1 + (k11 ;+- k 13 )B~ 11 = 0, 

e/ ypaeHeHa-~e Allfl paeHoeecHol1 Ae<l>opMa~a-~a-~: 

b1 2 2 1 a 4/3 ( 2 2 1 
e M = - [2BA - l B IJ. - (- + -) A A+ q: + OA (T) 

Ct p.f,A. Ct C t 

- (~ - ..Y!_) I, [A~+ c: + Oil (T)1 , 
cr ct /.1"" 

g66 1 
e A{a = -- AA A + --b2BA B , 

Jl. C44 Jl. 4c 44 Jl. 

~-Ae c r = c 11 + 2c 12 , c 1 = c 11 - c 12 • 

2 

/6/ 

171 

/8/ 

l 
Jl 

{ 
I , 
! 

r/ ypasHeHa-~e /29/ s 121 Anfl napaMeTpa nopfiAKa BA, onpeAellfl~
~ero seKTOP aHTH<I>eppoMarHeTH3Ma I A$/ npa-~ 'I< TN -TeMnepaTypbl 

A<l> nepexoAa: 

hA S h 
BA=-h·S~s(--;:-), /9/ 

rAe MOileKyllflpHoe none hA /26/ B /2/: 

hA= BAI~(qR) -b 1(2eM- I e 1 + 
~.~.;.>. I.IJI. 

+ 4k 12 [A~ + C~ + DA (T)) + /10/ 

+ 2(k 11 +k 13 ) l [A!+ C:+OIJ.(T)]I- l BIJ.(b 2eAIJ. +4k 66 AAAI.I]. 
IJ.f. A IJ./.A 

noMHMO 0603Ha4eHHH, npHHfiTbiX B pafioTe/2/ , 3AeCb HCnOilb30BaHbl 
e~e 6onee YA06Hble e AallbHel1weM K03~H~HeHTbl: 

3a = 2(g 12 +g11 + g13 ), 

1 
3/3 = g 12- 2(gll+ g 13 ). 

Anfl 4aCTOTbl MflrKol1 MOAbl R25 /36/ s 121 nony4aeM: 

n ~ (qR) = n~R =-lw! I+ 2[(a + 4,S)e.\A + 2k12B: 1 + 

+ 2 l. [(a - 2{3 ) e I.IJI. + (k 11 + k 1s ) B! 1 + 
1.1=1 A 

'[2 2 1' [2 20(1 + 61 1 A A + C >. + D >. (T) + 21 2 l A 1.1 + C 1.1 + 1.1 'I) . 
1.1-f.A 

4acToTa MOAbl M3 /37 I s/21 MOmeT UbiTb 3ana-~caHa KaK 

0 2 (q (A) ) = 0 2 + :w 2 . - ;w 2 : = 0 2 
A M AR R M ' - AM • 

/11/ 

/12/ 

/13/ 

PaccMOTpHM Aanee 3Ty caMocornacoeaHHY~ ca-~cTeMy ypaeHeHa-~11 e 
4aCTHbiX CJly4af!x: B Cll€AY~~eM pa3Aelle OUCYAHM nepBbiH CTPYKTyp
Hbll1 nepeXOA B TeTparoHa!lbHY~ $a3y C KOHAeHCa~a-~el1 MOAbl R 25 , 
B pa3Aelle 3 - CTPYKTYPHbll1 nepeXOA npa-~ KOHAeHCal.IHH MOAbl M3 • 
B pa3Aene 4 nony4eHo pa3nomeHHe cso60AHOI1 3Hepra-~a-~ no napaMeT
PY nopfiAKa A A npiA T:; T R, Ha ocHose KOToporo o6cymAa~TCfl 
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$nyKTya~HOHH~e 3$$eKT~ npH nepBOM CTPYKTYPHOM nepeXOAe H npo
BOAHTCR cpaBHeHHe C $eHOMeHOnOrH4eCKOH TeOpHeH. 

2. CTPYKTYPH~« nEPEXOA B T04KE R 

B~we TeMnepaTyp~ cTpyKTYPH~x nepeXOAOB,npH T>TR,cHcTeMa 
HaXOAHTCR B Ky6H4eCKOH $a3e, rAe KOppenR~HOHH~e $yHK~HH D~(T) 
/3/ OAHHaKoB~ AnR ecex KOMnOHeHT A , a 4acTOTa MOAbl 0 ~R !13/ 
TpexKpaTHO B~pOmAeHa: 

ofa (T > T a> =-1(1): 1 + 21~ (T) +Sa· eu 

Q:%2 
= -l(l)i I + 2(1 - -)DA (T), 

cf 

/14/ 

rAe eeeAeHo 1 = (31 1 + 2f' 2) H Hcnonb30BaHO ypaeHeHHe /7 I AnR 
H30TponHoH Ae$opMa~HH 

/15/ 

onHcblea~~eH Tennoeoe pacwHpeHHe KpHcTanna. TeMnepaTypa TR AnR 
$n 2-ro POAa onpeAenReTCR H3 ypaeHeHHR: 

" 9 2 2 vu 0, (T ) =-1(1) I +2(1 - -)D,(T ) =0 
"R R R ct " R 

/16/ 

TaKoe me ycnoeHe, 04eBHAHO, nony4aeM H3 ypaeHeHHR /5/ AflR 
napaMeTpa nopRAKa A A ... 0 npH CA .. 0 , B A =0 c y4eTOM Ky6H4e
CKOi1 CHMMeTpHH npH T = Ta. 

O~eHHM TeMnepaTypy ~n TR e /16/, nonb3YRCb npH6nHmeHHRMH 
/3/ H /4/ AflR B~4HCfleHHR KOppenR~HOHHOi1 ~yHK~HH: 

1 
D.\ (T ) =-I 

R N q 

= T • asko 
R ( 211 ) 2 

1 OA(q) TR 1 
-~-cth --- .. - I ---
20,>. (q) 2TR N k OX (k) /17/ 

1 ·ln( 1+v'1-s1/82 ) = TR_1_ 

82y'82 -81 1-v'l-81/82 0~ 

rAe npeAeflbH~i1 HMnynbC k 0 onpeAenReTCR COOTHOWeHHRMH k 0a 3=61T2 

HnH k~s =w 2 , rAe (I) -xapaKTepHaR "Ae6aeecKaR" 4aCToTa AflR 
MOA~ R2ti~ B ~ny4ae slD/8:2-1 o-2 AflR cpeAHei1 no aHH30TpOnHOMy 
cneKTpy 4acTOTbl 0

0 
nony4aeM o~eHKY: 

4 

2 2 2 4 8 2 -1 2 o 0 --(1)
0

[In--l .. o,l(l)n· 
3 81 

/18/ 

B 3TOM npH6flH*eHHH TeMnepaTypaTR onpeAenReTCR COOTHOWeHHeM: 

1 I 2 2 T R .. -- (I)R I . 0 0 • 2r /19/ 

3Ta ¢opMyna MOmeT 6b1Tb HCnOflb30BaHa AnR O~eHKH KOHCTaHT~ aH
rapMOHH3Ma r "'(1 -9a 2/or} no H3BeCTH~M 3Ha4eHHRM 1(1)~ I H 0~ 
/18/. npH T>TR AnR 4aCTOTbl MRrKOH MOA~ /14/ HaXOAHM: 

~3 conocTaBneHHR 3TOH $OpM~flbl C 3KCnepHMeHTOM MO*HO HaHTH, Ha
npHMep, napaMeTp MOAenH I(I)R 1. 

PaCCMOTpHM Aanee TeTparoHaflbHy~ $a3y, KOrAa TOflbKO OAHa H3 
KOMnoHeHT A.\, HanpHMep, A1 , He pasHa Hyn~ A1 1- 0 npH T < 'IR. 
YpaeHeHHe AnR paBHOBecHoro 3Ha4eHHR A1 HaXOAHTCR H3 cooTHowe
HHR /5/ C y4eTOM /7/ B BHAe: 

/21/ 

rae BBeaeHbl 3dldleKTHBHble KOHCTaHTbl aHrapMOHH3Ma 

/22/ 

nocne HCKfl~4eHHR H3 /5/ paBHOBeCHbiX Ae$OpMa~HH e 1l H e 22,. e SS. 
nocneAHHe onpeAeflR~TCR COOTHOWeHHRMH: 

e 11 +2e 22 =- .!:__ • [A2
1 + D1 (T) + 2D2 (T)], 

cr /23/ 

ell- e22 =- 6{3 [A~ + Dl (T)- D2 (T)]. 
ct 

BTopoe ypaeHeHHe AaeT eenH4HHY TeTparoHanbHOi1 Ae$opMa~HH, pae
HOi1 C/a-l=eu-e22 .npH BbiBOAe /21/ H /23/ Mbl Y4flH TaKme CHM
MeTpH~ KOppeflR~HOHHbiX $YHK~H~ B TeTparoHaflbHOi1 $a3e: D1#D2=D• 
AflR CaMOCOrnacoBaHHOrO HX Bb14HCfleHHR COOTBeTCTBeHHO $OpMynaM 
/3/, /4/ He06XOAHMO Hai1TH BblpameHHe AflR 4aCTOTbl MRrKOH MOA~ 
I 12/. B TeTparoHanbHOi1 $a3e BblpOmAeHHe n~R CHHMaeTCR flHWb 4a
CTH4HO: B03HHKaeT HeBblpOmAeHHaR MOAa OlR H AByKpaTHO BblpOmAeH
Hble MOAbl 0 2R- 0 SR : 
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0 1~(T) ~ 411 A~ (T), 

2 2 ~~ 2 

0 2 3R (T) ~ 2A 1 (T) (12 o;- 11 + --) + 
• Ct /251 

36~ 2 

+ 2 [02 ('I) - 0 1 (T)] (31 1-12 - --). 
Ct 

BHAHO, 4TO npH T .. T R ' 01R (T) .. 0 H 02 3 (T) ... o. non Hoe pewe
HHe caMocornaco8aHHO~ cHcTeM~ ypa8HeHHH )211-1251 c y4eToM 
8~pameHHR AnR KOppenR~HOHHOH <!JYHK~HH 131, 141 n0380nReT HCCne
A08aTb TeMnepaTypHy~ 3a8HCHMOCTb COOT8eTCT8Y~~HX TepMOAHHaMH-
4eCKHX 8enH4HH. 0TMeTHM, 4TO nOA06HaR me CHCTeMa ypa8HeHHH 
paHee HccneA08aHa 8 pa6oTax 1 3·61, 8 KOTOpbiX 6~no Hcnonb308a
HO npH6nHmeHHe 121 THna MOneKynRpHOrO nonR, AnR 8bi4HCneHHR 
KOppenR~HOHH~X <!JYHK~HH. npH 3TOM nony4eHO AOCTaT04HO xopowee 
cornacHe c 3KcnepHMeHTanbHbJMH AaHHbJMH AnR Sr 'IiO 3 npH noArOH
Ke 8Cero HeCKOnbKHX MHKPOCKOnH4eCKHX napaMeTp08. KaK OTMe4eHO 
8 3THX pa6oTax, 83aHMOAeHCT8He MOA~ R26 c OAHOPOAHOH Ae<t>opMa
~Hei:1 8 cny4ae SrTi0 3 8amHo H npH80AHT K 3Ha4HTenbHOH nepe
HOPMHP08Ke KOHCTaHT aHrapMOHH3Ma 1221. 

3. CTPYKTYPH~~ nEPEXOA B T04KE M 

npH HCCneA08aHHH 8TOporo CTpyKTypHOrO nepeXOAa C KOHAeHca
~HeH MOAb! M3 H noR8neHHeM HeHyne8biX 3Ha4eHHH napaMeTpa CA 8 
ypa8HeHHH 161 cneAyeT pa3nH4aTb A8a cny4aR: nepexoA 8 <t>a3y 
R + M, KOrAa AA f. 0 H CA f. 0, nepexoA B 11 4HCTy~" <t>a3y M, 
KOrAa HHme TeMnepaTypbl nepeXOAa 'IM : A A = 0. a c,\ f,. 0 . B 
4aCTHOCTH, npH A 1 f,.O H C 1 f,.O H paBHbiX Hyn~ OCTanbHbiX KOMno
HeHTax A>..,~. nony4aeM TeTrparoHanbHY~ <t>a3y R +M,cooTeeTCTBy~
~Y~ cnomeHHlO yrnoB nOBOpOTOB OKTa3APOB B MOAe R 25 H M 3 BAOnb 
OCH [1,0,01. npH ecex A,\=0 H c1 f,.O' HO C2=C3=0, HMeeM 
11 4HCTy~" TeTparoHanbHY~ <t>a3y M ,cooTeeTCTBY~~YJO KOHAeHca~HH 
TOnbKO MOAb! M 3 AnR ny4a q(l). KaK noKa3bJBaeT 3KcnepHMeHT 191 , 

M e KMnF 3 , no-BHAHMOMy, peanH3yeTCR TeTparoHanbHaR <t>a3a R + M 
1(~, 0,0) - B 0U03Ha4eHHRX ItO/ I, HO npH 3TOM 803HHKaeT AOnon
HHTenbHOe CMeuteHHe HOH08 K 8AOnb OCH n080pOTa OKTa3AP08 8 
npOTH80nOnO~H~e CTOpOH~ 8 COCeAHHX nnOCKOCTRX, KOTOp~e, aHa
norH4HO 121 8 /2/, MOmHO OnHCaTb $OpMynoH: 

... .... (,\) .... 
<uA (f)>= x~.. exp(iq x f), 1261 

rAe ~~) -Tpexny4eBaR 3Be3Aa 80nHOBOrO BeKTOpa B T04Ke X 
30Hbl EipHnn~3Ha I q(l) ( 1 12, 0, 0) H T. A. I. Ann y4eTa 3TH X 
CMe~eHHH HeOfXOAHMO paCWHPHTb MOAenb, 8BOAR AOnOnHHTenbHOe 

6 

H 3 = 18 ~ A A C A XA . 

3To o6o6~eHHe MOAenH 6yAeT paccMoTpeHo 8 OTAenbHO~ pa6oTe 
3AeCb me M~ orpaHH4HMCR aHanH30M pe3ynbTaT08 AnR HCXOAHOH 
MOAenH Ill. 

KaK yme OTMe4anocb 8 121, nepexoA 8 <t>a3y R + M IHnH M I 8 

1271 

· AaHHOH MOAenH AOnmeH 6~Tb nepeXOAOM 1-ro poAa. AeHCT8HTenbHO, 
npH A 1 .;, 0 ypa8HeHHe 161 AnR pa8H08ecHoro 3Ha4eHHR napaMe
Tpa nopRAKa CA c y4eTOM 151 AaeT cooTHOWeHHR 

2 2 1 2 2 2 
CA~A 1 +-(!wRI-IwM!)>A1 !281 

4['1 

H ypa8HeHHe I 131 AnR 4ac TOTbl MOA~ M 3 : 0 ~M > ofR. no3TOMy na
paMeTp CA H 4aCTOTa ofM He pa8H~ Hyn~ npH TeMnepaType ne
peXOAa T M. EcnH me A 1 = 0 npH T < TM, TO ypa8HeHHe 161 AnR 
C 1 f. 0 MOmeT 6bJTb 3anHCaHO 8 8HAe 

3a 2 24~2 2 2 ~ 
2(1 1 - -- --)C 1 = lwM I -811 0 1 (T)- 412 ~ ('I), 1291 

Cf C t 

rAe 88eAeH~ nepeHOPMHp08aHH~e aHrapMOHH4eCKHe KOHCTaHT~ 

83aHMOAeHCT8HR 1221 nocne HCKn~4eHHR pa8H08eCH~X Ae<!JOpMa~HH: 

e 11 + 2e 22 =- _:_[A:::1 + cf + 0 1 (T) + 202('I)], cr 
e 11 - e 22 = ~ [A 21 + C f + 0 1 (T) - 0 2 (T) ] . 

ct 

1301 

Ypa8HeHHe 1291 co8naAaeT c 1211, ecnH 8 nocneAHeM lw 2 I 3aMe
HHTb Ha !w~ 1. Y4HTbl8an, 4TO 8 KPHCTanne KMnF 3 lwi I- fw~l «lw~l. 
npHXOAHM K 8~80AY 0 TOM, 4TO pa8H08eCH~e 3Ha~eHHR nap~MeTp08 
nopAAK.f npH T - TM 6nH3KH APYr APYrY: cl ('IM) .. A 1 ('I M ) • 
rAe TM = T M ±o, o > 0. B cny4ae nepexoAa 8 <t>a3y R+M 3TO He
nocpeACT8eHHO cneAyeT H3 ypa8HeHHR 1281, a 8 cny4ae A 1 (T~) ... 0 
peweHHe ypa8HeHHA 1291 c y4eToM 1211 AaeT: 

'w2 i 
C 2 (T -) • A 2 (T + ) . -' _M_ • :A 2 (T +) • 

1 M 1 M 1 21 1 M 
.WR 

nocKOnbKy AnR KPHCTanna KMnFa 'IM .. (1/2)'JM.TO 

A 1 (T M) .. A 1 (T ~ 0) .. lwi I I 2 [f' 1 - (3a2 I c r> - (24~ 2 I c t )] 

1311 
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~ napaMeTp C 1 (TM) ~cn~T~eaeT 3Ha4~TenbH~~ cKa40K. 6onee 
T04H~e pe3ynbTaT~ o xapaKTepe ~a3oeoro nepexoAa e T04Ke M 
MOmHO nony4~Tb, n~Wb npOBOA~ 4~CneHH~H paC4eT CB060AHOH 3Hep
r~~ c~cTeM~ ~ aHan~3~py~ ee noeeAeH~e An~ pa3n~4HbiX ~a3 np~ 
T = TM . nocKOnbKY paBHOBeCH~e Ae¢opMall~~ /30/ B TeTparoHanb
HOH ~a3e M onpeAenR~TCR TaK~M~ me ~opMynaM~, 4TO ~ /23/, ecn~ 
e nocneAH~X 3aMeH~Tb A2

1 Ha A~ + C f, TO np~ nepexoAe e 4~CTY~ 
~a3y M(A

1
=0) OH~ He AOnmH~ cy~ecTBeHHO MeH~TbC~ np~ y4eTe 

paeeHCTea /31/. 4acToT~ MnrK~x MOA R25 ~ Ms onpeAenR~TcR e 
TeTparoHanbHOH ~a3e M ~opMynaM~: 

O~(q~>) = 411 CI= o~ (qa) +\cui I- \cu~ I, /32a/ 

o~.s (qa) =-\cui 1 + 2r2 [A2
1 + c f + o1 (T) + o2 (T)1 +sf1 o2(T), /326/ 

/32e/ 

CpaBH~Ba~ 3T~ ypaeHeH~~ c /24/, /25/, HaXOA~M, 4TO np~ nere
XOAe ~3 ~a3bl R e 4~CTYIO ~a3y M 4aCTOT~ 0.\ (q R) ~ 0.\ (q ~) ) 
TaKme MeH~~TCR He3Ha4~TenbHO: 0 (q , T +) .. 0, (q , T-) 

.\R M "R M 
e c~ny ypaeHeH~R /31/. 

C noMO~b~ o6~~X ~OpMyn /5/-/8/, /12/, /13/ MOmHO TaKme 
~ccneAOBaTb nepeXOA e ~a3y M c napaMeTpaM~ C 1 =0 , C2 1- 0 ~ 
/~n~/ C 

3
=1 0 np~ A 1 1- 0 ~n~ A 1 = 0 • B 3TOM cny4ae c~cTeMa 

h-nr.lt.t"'o r n-WLJLif~ DIA M lA ··---· ........... ~ 
Jt-'""'~ll ..... llf'lf'l 

CR. 

.................. ,.. .. .......................... ~ ..... 4,_ ..... -4·-·····-··· -··n · · 

4. ~JlYKTYAl.lHOHHbl£ 3~~£KTbl 11 PA3Jl0JKEHI1£ CBOoOAHOtl 3HEPrHH 

AllR conocTaBJleH~~ nony4eHHbiX pe3ynbT<lTOB c QeHoMeHonor~-
4ecKoi1 Teop~ei1 paccMOTP~M paanomeH~e ceo60AHOH 3Hepr~~ no 
napaMeTpy AA,e6n~3~ nepeoro cTpyKTypHoro nepexoAa np~ T? Ta· 
3TO n03BOJl~T HaM 06CYA~Tb TaKme ~JlyKTyai..I~OHHble 3~~eKT~ B np~-
6n~meH~~ MeToAa caMocorJlacoeaHH~X $OHOHOB. 6o11ee nocJleAoea
TellbHOe ~CCJleAOBaH~e Kp~T~4eCK~X ~BJleH~H Ha OCHOBe MeTOAa pe
HOpMrpynn~ ~n~ cyMM~poeaH~R cKeJleTH~X A~arpaMM AllR ynpo~eHHOH 
MOAeJl~ COAepm~TCH B pa6oTaX I 11,12/ • 

Y4~T~eaR o6~ee npeAcTaBJleH~e Allfl ceo6oAHOH 3Hepr~~ /17/ 
a 121 , 3an~weM pa3JlomeH~e ee no napaMeTPY nopRAKa AA e B~Ae: 

1 1 
-N- F 

1 
(T, A A ) = f 0 (T , A A = 0) + - ~ VA (T)AA A + 

2 .\f.L f.L f.L /33/ 
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\ 
·~ 
I 

An~ nepeoro K03~~~..~~eHTa VAf.L , y4~T~BaR ycJlOB~e cTai..I~OHapHo
cT~ /18/ e 121 ceo60AHOH 3Hepr~~ np~ eap~a~..~~~ no napaMeTpy if, (q) 
~ HeRBHY~ 3aB~C~MOCTb 4aCTOT caMOCOrnacoeaHH~X ~OHOHOB ~(~ 
OT A>.. 4epe3 KoppeJlRI..I~OHHY~ C!>YHKLI~~ /3/ /eM. /12//, nony4aeM 
npocToe e~pameH~e: 

1 
=-

N 

3Ha4eH~e npo6HOH rapMOH~4eCKOH MaTP~ll~ ifJ>., (q R) onpeAeJlReTCH 
ct>opMynoi1 /27 I B 121 • corJlaCHO KOTOPOH ¢AA, (q ) = of (q R) 
e ct>opMyne /12/, a R 

/35/ 

nonaraR A,\= 0 e ¢ Aj.!(qR, A>.,), HaXOA~M nepe~H K03<1X!l~ll~eHT 
a pa3JlomeH~~ /33/. 04eB~AHO, 4TO onpeAelleH~e TeMnepaTyp~ ne
pexoAa e TeTparoHaJlbHY~ ct>a3y e /33/ coenaAaeT c nony4eHH~M 
paHee B /16/ VA.\(TR)=O'i(qR,TR) .. O. 

np~ onpeAeJleH~~ eToporo K03~~~~..~~eHTa e /33/ YA06Ho eocnOJlb-
3oeaTbCR npeAcTaeneH~eM: 

1 d .. 
V .\f.LJI(T = - F 1 (T , A>.. ) = 

N dA,\dAf.LdA 11 dAa /36/ 
d2 

---- ¢,\"' (qR 'A,\ ) = V i~JI(T + V.\~~ 
dA 11 dAa 

rAe nepBbli1 4JleH V0 onpeAenReTCH RBHOH 3ae~c~MOCTbiO ¢.\ (q ) 
oT napaMeTpa A>.. , a eTopoH - V (1) HeRBHOH 3ae~c~McfcTb~ 
4epe3 KoppenRI..I~OHH~e CI>YHKLI~~. Y4~Tb1Ba~ /12/ ~ /35/, A11R nep-
eoro 4JleHa nony4aeM cooTHOweH~e: 

KOTOpOe MOmHO 6~110 6~ nony4~Tb ~ HenocpeACTBeHHO ~3 CTaT~-

4eCKOH 4aCT~ ceo60AHOH 3Hepr~~ E 0 B I 15/ B 
121

. np~ Bbi4~CJleH~~ 
CI>JlYKTYai..I~OHH~X nonpaBOK V( 1) B /36/ BOCnOJlb3yeMCR np~6Jl~meH~
eM /3/ AnR KOppeJl~I..I~OHH~X CI>YHKI..I~H, COrJlaCHO KOTOpOMy HeA~aro
HanbH~e 4JleH~ /35/ BKJlaA<l He Aa~T, a AJlR A~aroHanbHOH KOMno
HeHTbl ¢A.\ ( q R) = 0 ~ ( q R) Ha oc Hoe a H~~ CI>OPMY Jlbl I 12/ noJly4aeM: 
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/38/ 

B~u~cneH~e np0~3BOAHO~ OT KOppenfl~~OHHO~ $YHK~~~ B np~6n~~<eH~~ 
/3/ AaeT ypaBHeH~e 

/39/ 

rAe aepw~Ha f'.\v = 311 B >.v+l 2(1-B .\v ) ~ BBeAeHa !)>yHK~~n 

Q >. (T) =- ...!. I d ( 1 cth 0>. (k)) .. _'!_ I 1 
N k dO: (k) 20.\ (k) 2T N k 0 ~ (k) 

/40/ 

Anre6pa~uecKafl c~cTeMa ypaaHeH~~ /39/ /ecn~ He ~cnonb30BaTb 
np~6n~meH~fl /3/, TO nonyuaeTcfl c~cTeMa ~HTerpanbH~X ypaaHe
H~~/ cooTBeTCTByeT cyMM~poaaH~IO acex pacxoAfliii~XCfl np~ T ... T neTnea~x A~arpaMM, on~c~aaeMbiX $yHK~~e~ /40/, noflaneH~e KOT~
p~x fff;aKTepHO Anfl np~6n~~eH~fl caMocornacoaaHH~X $OHOHOB 
/eM. /. B pe3ynbTaTe 3Toro cyMM~poaaH~fl uneH~ ueTaepToro 
nopflAKa B /33/, onpeAen~eM~e nonHO~ aepw~HO~ /36/, ~MeiOT Ko
HeuHoe 3HaueH~e np~ T ... T R ~ nocne peweH~fl ypaaHeH~fl /39/ 
r yuPTOM /~8/ nn~H~MaiOT B~n: 

/41/ 

3AeCb BBeAeH~ 3$$eKT~BH~e aepW~H~ ~30TpOnHOrO v(T) ~ aH~30-
TpOnHOrO u(T) B3a~MOAe~CTB~~: 

u(T) - r 2 - !. r 2 Q >. (T) I ar l - r 2 
3 1 + 2Q >. (T)l3f' 1 - f' 2 1 

+ 
/42/ 

ar1 +2r 2 1 • 

[1 + 2Q>. (T)(ar 1-r2 )}[1+ 2Q>. (TXSf' 1 + 2f2 )1 

v(T) .. r l -r2 - .!~ (T)· (31\-r2) 2 

+ 

/43/ 

3 1 + 2Q>. (T)[ar1-rP.1 
PaccMOTp~M 6onee noApo6Ho ~yHK~~IO ~ (T) /40/ a np~6n~~e

H~~ /4/ Anfl cneKTpa ~OHOHOB. HHTerp~poaaH~e B /40/ AaeT cne
AYIO~\YIO O~eHKY Anfl paCXOAfllllerocfl np~ r = (T/Ta-1) -+ 0 uneHa: 

1 kov'~-(s2-s 1)x2 
--=:- arctg J 44/ 
2v'r v'r 

10 

rAe r = \w ~\ r. Anfl AanbHe~we~ o~eHK~ ~HTerpana no yrnoao~ 
nepeMeHHO~ x"' cosO paccMoTp~M ABe o6nacT~ TeMnepaTYP /14/: 

a/ T- T
20

, rAe s 1ktf< \w~\r « 82kg, 

6/ T - T
30

, rAe \w i, \ r « 8 1 k~ 

B nepao~ o6nacT~ Anfl o~eHK~ MOli<HO nono~~Tb arctg(z/ v'fl .. (z/ v' r), 
a eo aTopo~: arctg(z/ v'r'f .. rr/2 • noAcTaBnflfl T "'T R ~3 
/19/, Anfl KOppenfl~~OHHOrO napaMeTpa B o6naCT~ KBa3~ABYXMep-
HbiX Koppen~u~C'• T - T 20 nonyuaeM: 

_ fTR 
~ (r ) .. f' Q .\ (T) ,. --

2 g2 
0 

/45/ 1 1 _,_. 
2r 4 r 

B o6nacT~ TpexMepHbiX Koppen~~~~, T- T20 , HaXOA~M: 

1 /46/ 

rAe aaeAeHbl 6e3pa3MepHble paA~YCbl a3a~MOAeikTB~~ R 1 ~ R2 : 
8~ cw~a 2 a:' R/R2=v' s/s2. CneAOBaTenbHO, o6naCTb 
c~nbHbiX KOppenfl~~OHH~X 3~eKTOB ~ (T)- 1, B cnyuae aH~30Tpon
HOrO cneKTpa 8

1 
<< 8 2 , COCTO~T ~3 o6naCT~ KBa3~ABYXMepH~X 

Koppenfl~~~, cor nacHO I 45/ r90 ~ 0,2, ~ y3KO~ o6nacT~ TpexMep-
"" , - _, 1n-S 1"\F'"""',... ... L va:.~tAnRVXMPn-

HbiX KOppenfll.\~111, corndcHu ,..,u, ·so:::~v .~u··-~·- ··--· .. . . 
HbiX KOppenA~I!1~ xopowo Ha6n10AaeTc~ a KMnF 3 no pacce~H~IO 
peHTreHOBCK1!1X nyuei1 np~ T-T R 5 40 K1111

!06nacTb TpexMepHbiX Kop-
penA~1!10HHbiX 3$$eKTOB B KMnF S He AOCT~raeTC~, T · K. npo~cxo-
A~T <1>n nepaoro poAa: 'f 0 -To .. 0,6 K. 

nonyueHHble o~eHKI!1 AnA '\ (T) no3BOn~IOT paccMoTpeTb npeAenb-
HOe noaeAeH~e uneHOB ueTaepToro nopAAKa a /41/. nocKOnbKY 
np111 T ... TR cor nacHO /44/, Q.\ (T)-+ "", TO aepw~H~ /42/ 111 /43/ 

~MeiOT npeAenbHOe 3HaueH~e 

/47/ 

no3TOMY B np~HfiTOM np1!16n1!1l!<eHI!11!1 caMOCOrnacoaaHHbiX $OHOHOB ~n 
np~ T -+ T R oKa3biBaeTCfl nepexoAOM 1- ro poAa: u + v -+ 0 (u + v < 0) 
C ycT0~4~B0~ TeTparoHanbHOi1 ~a30i1, V< Q. HHTepeCHO OTMeTI!1Tb, 

4T0 ecn~ 3aTpaB04HOe 1!130TpOnHoe B3a~MOAe~CTB~e U 0 = f' 2 = 0 
a /42/, TO 111 u(T) =0, a TO apeM~ KaK np111 v 0 = r·c f2 =0 nonyuaeM 

~3 /40/ v(T) < 0. 
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6onee noApo6HO KpHTH4eCKOe noBeAeHHe CHCTeM C aHH30TpOnH~M 
cneKTpoM iiiOHOHOB npH CTPYKTYPH~X ~n HCCileAYeTCR B pa6oTe /121, 
rAe Y4HT~BaOTCR TaK*e 6onee CilO*H~e, 4eM B npH61lH*eHHH caMO
cornacosaHHWX ~OHOHOB, cKeneTH~e AHarpaMM~. nony4eHH~e *e a 
3TOM pa3Aene pe3y1lbTaT~ Ka4eCTBeHHO cornacyOTCR C pa60TOH/12/ 
H noKa3WBaOT, 4TO npH61lH*eHHe CaMOCOrnacosaHHWX ~OHOHOB npH 
B~4HC1leHHH CB060AHOH 3HeprHH AaeT 6onee T04HY0 KapTHHY ~n 
B KpHCTannaX C aHH30TponH~ cneKTpOM MRrKOH MOA~• 4eM npH6nH
*eHHe MoneKynRpHoro nonR THna /2/. 

Pa31lO*eHHe AnR cso60AHOH 3HeprHH (33/ no3sonReT TaK*e npo
secTH cpaBHeHHe MHKpOCKOnH4eCKOH TeOpHH C ~eHOMeHOnOrH4eCKHM 
nOAXOAOM, npHHRT~M B PRAe pa6oT n~H OnHCaHHH CTpyKTYPHWX 
H MarHHTHWX ~n s KMDF 8 /eM. 1 0 •16•1 '11 /. C4HTaR a pa3no*e-
HHH /33/ napaMeTpw C.\, BA H ea~ He3aBHCHMWMH nepeMeHH~MH, Ha 
OCHOBe ~OpMyn /34/ H /37/ nony4aeM: 

f(T,A.\,C.\ ,B.\ ,ea~)=f 0 (T,A,\ =0, C.\ ,B.\, ea~) + 

+ ~ l"l: I (~ - 1) I A2>. + (a + 4M I eM A~ + 
TR A ,\ 

+ (a - 2m I A~ e + 2k 1 I AlB~ + 
>.~p. p.p. 2,\ /48/ 

+ (k 
11 

+ k 
18

) t A~ B2 - I A.\ A (2g66 e.\ + 2k66 B, B , ) + 
.\,.p. ll .\.j.p. ll ll 1\ ,.. 

+ il IA4 + i 2 I A2 A2 +3riA 2 C 2 + 
2 .\ .\ 2 ,\ ~ll A p. 1 .\ .\ 

+r I A2 c 2 
2.\./p. .\ p. 

3AeCb M~ onycTHm1 ~nyKTya~HOHHble nonpasKH Q (T) s I 41 I H aee
IlH, cornacHo /16/, /20/, TeMnepaTYPY nepexoSa T0 

6e3 y4eTa 
Ae~opMa~HH I 15/: D (T ~ ) = lw i I I (8r 1 + 4r 2 ). ~4eBHAHO, 4TO 
npH T = 0 e KnaccH4eCKOM npH6IlHlKeHHH pa3IlOlKeHHe I 48/ cosna
AaeT c e~palKeHHeM Eo /15/ a 1121 AnR cTaTH4ecKoi1 4aCTH 
3HeprHH CHCTeMw, 3aBHCR~ei1 OT napaMeTpoe nopRAKa A,\, C.\, B.\ 
H Ae~opMa~HH ea~. ConocTasnRR /48/, a TaK)i(e E /15/ e/2/ 
C pa31lOlKeHHeM CB060AHO~ 3HeprHH, nOily4eHHbiM np~ ~eHOMeHOJlOrH-

e 6 I 16 17/ 4 CKOM nOAXOAe B pa OTaX ' H AP·• Mbl MOlKeM onpeAeilHTb 
nOArOH04H~e napaMeTpbl ~eHOMeHOJlOrH4eCKOH TeOpHH H CAeJlaTb 
6onee onpeAeneHH~e npeAcKa3aHHR o xapaKTepe ~a3oewx nepeXOAOB. 
B TO IKe epeMR Heo6XOAHMO noA4epKHYTb, 4TO ~eHOMeHonorH4ecKoe 
pa3JlOlKeHHe CB060AHOH 3HeprHH no napaMeTPY nOpRAKa MOlKeT 6b1Tb 
onpasAaHO IlHWb B6JlH3H OAHOrO H3 nocJleAOBaTeilbHOCTH ~a30Bb1X 
nepeXOAOB /T. e. s6nH3H onpeAeneHHOi1 TeMnepaTypbl: T R , Ty HilH 

12 

TN/' AnR HeCKOilbKHX napaMeTpOB nopRAKa 80 BCeH o6naCTH TeMne
paTyp OHO npeACTaBJlReTCR Manoo60CHOBaHHWM. npRMOH pac4eT cso-
6~A70H 3HeprHH Ha OCHOBe MHKPOCKOnH4eCKOH MOAeilH, npoBeAeHHWH 
e 2 , a 3TOM cny4ae o6ecne4HsaeT 6onee T04HOe onHcaHHe ~a3o-

s~x nepexoAOB. 

5. OoCYI,l\EHliE 

B HaCTO~eH pa6oTe Ha OCHOBe npH6JlHlKeHHOrO B~4HCJleHHR Kop
peilR~HOHHOH ~yHK~HH /3/ paCCMOTpeHa CaMOCOrnacosaHHaR CHCTe
Ma ypasHeHHH AnR napaMeTpos nopRAKa A.\ H C ,\, onHc~saiO~MX 
CTpyKTYPHble nepeXOAbl B T04KaX R H M COOTBeTCTBeHHO. 

AnR nepeoro CTPYKTYpHoro nepexoAa s T04Ke R nony4eHa o~eH
Ka TeMnepaTyp~ nepeXOAa TR/16/ /HilH /19// H HCCileAOBaH~ 
~IlYKTYai.IHOHH~e 3<!>41eKT~ npH T -+ T R Ha OCHOBe pa3IlO*eHHR /33/ 
cso60AHOH 3HeprHH no napaMeTpy nopRAKa A>. • B OTilH4He oT ~e
HOMeHonorH4eCKoro noAXOAa/16/ H nplo16IlH*eHHR cpeAHero nonR /2/ 
AilR KOppenRI.IHOHHbiX ~yHKI.IHH, nplo'IHRTOrO B pa6oTaX 1

3
·IV, MeTOA 

caMOCOrnacosaHH~X ~OHOHOB n03BOJ1ReT Ol.leHHTb KpHTH4eCKYIO o6-
naCTb TeMnepaTyp AnR KBa3HABYXMepH~X /45/ H TpexMepH~X /46/ 
KoppenRI.IHH, KOTOpble aa>KH~ B KpHCTanne KMnF 3 , 

npH HCCileAOBaHHH BTOporo CTPYKTYPHOrO nepeXOAa B T04Ke M 
noKa3aHo, 4TO cornacHo /26/, /27/ ~n AOillKeH o~Tb nepexoAOM 
1-ro POAa co CKa4KOM napaMeTpa nopRAKa c,\. OnpeAeJleHHe 
TeMnepaTyp~ 3TOro nepexoAa T M B03MOlKHO IlHWb npH B~4HCileHHH 
ceo60AHbiX 3HeprHH ~a3 R H M H a HaCTOR~ei1 pa6oTe He npHBOAHT
CR. Ha6noAaeMaR e 3KcnepHMeHTe 191 ~a3a R + M a KMnF3 , so3-
MOlKHO, o6ycilOBJleHa HaJlH4HeM AOnOilHHTeilbHOrO B3aHMOAeHCTBHR 
MOA R

26 
H M

3 
CO CMe~eHHeM HOHOB K BAOilb OCH spa~eHHR OKTa3A-

pOB MnF
6

, KOTOpOe B AaHHOH MOAeilH He paccMaTpHBaeTCR. 

0AHHM H3 HaH60nee BalKHWX pe3yJlbTaTOB pa3BHTOH MHKpOCKOnH-
4eCKOH TeOpHH RBJlReTCR B03MOlKHOCTb Bb14HCJleHHR ceo60AHOH 3Hep
rHH CHCTeM~ npH He60JlbWOM 4HCJle MHKpOCKOnH4eCKHX napaMeTpOB, 
4TO n03BOJlReT, B 4aCTHOCTH, npH6JlHlKeHHO onpeAe1lHTb nOArOH04-
Hble napaMeTpbl B ~eHOMeHOJlOrH4eCKOH TeOpHH /eM. /16,17/ I. npo
BeAeHHe 4HCJleHHbiX pac4eTOB Ha OCHOBe pa3BHTOH TeOpHH H o6o6~e
HHe ee npH y4eTe s3aHMOAei1cTBHR MOA R25 H M3 c APYrHMH MOAaMH 
no3BOilHT a AailbHei1weM AaTb 6onee AeTailbHOe onHcaHHe nocneAo
saTeilbHOCTH cTpyKTYPHbiX nepexoAOB. MarHHTHble nepeXOAbl H HX 
B3aHMOAeHCTBHe CO CTpyKTYPHbiMH en paCCMOTpeHbl B CileAYO~eH pa-

6oTe. 
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H3nare~hCKIIfi OTne~ 06beDHHeHHOrO HHC111TYT3 RnepHbiX HCcnenoBaHKA 



TEMA'IWIECKME KATErOPMM fiYBliHKAUMR 

OB~E~HHOrO HHCTHTYTA ~PHYX 
MCCJIE,llOBAHMR 

Manexc TeM8TilKa 

1. 3KcnepHMeHTanbH~A ¢M3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaA ¢M3HKa BYCOKMX 3HeprHH 

3. 3KCnepHMeHTanbHaA HeHTpQHHaA ¢M3HKa 

4. TeopeTH4ecKaA ¢M3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaA cneKTpOCKOnHA H paAHOXHMHA 

7. ~3HKa TA*enYX HOHOB 

8. KPHoreHMKa 

9. YcKOPHTe:llH 

10. AaTOMaTH3a~HA o6pa6oTKM 3Kcnep~o~MeHTanbHYX 
AaHHYX 

11. Bw4McnHTenbHaA MaTeMaTHKa"' TexHHKa 

12. XHMHA 

13. TexHHKa ~3M4ecKoro 3Kcnep~o~MeHTa 

14. HccneAoaaHHA TBePAWX Ten "' *"'AKOcTeH 
AAePHWMM MeTOAaMH 

15. 3KcnepHMeHTanbHaA ¢M3MKa AAepHYX peaK~MM 
npH HH3KHX 3HeprMAX 

16. ao3HMeTPMA H ¢M3MKa 3a .... TY 

1]. TeopMA KOHAeHCMPOBaHHOrO COCTOAHMA 

18. Hcnonb3oaaHMe pe3ynbTaToa "' MeTOAOB 
.YHAaMeHT8nbHWX .... 3M4eCKMX MCcneAO&aHHH 
8 CMe*HWX o6naCTAX H8YKM M TeXHMKM 

19. 6MO$H3MKa 

I , 

I 

c: 

KoHBeHT X., finaKHAa H.M. CTpyKTYPHNe ~a30BMe Pl7-82-438 
nepeXOAM B MHKPOCKOnHqecKOH MOAenH KpHCT&nna KMnF

8 

Ha OCHOBe MHKpOCKOnHqeCKOH TeOpHH, pa9BHTOH paHee aBTOpaMH, 
HccneAOBaHbJ CTPYKTypHNe ~a90Bbie nepexoAM, o6ycnosneHHNe MOAa
MH CHMMeTpHH R 2 r, H M8 , B KpHCTanne KMnF 8 • .r\nH nepeXOAa 
s ToqKe R nonyqeHo pa9noJKeHHe cso60AHOi'I 3HeprHH, HaHAeHa 
TeMnepaTypa nepexoAa TR H HCcneAOBaHbJ ~YKTyau;HoHHNe IAByx-
H TpeXMepHbie/ 3~eKTbi B o6nacTH T]? T R • IToKa9aHo, qTo B paMKax 
npHHHTOH MOAenH nepexoA B ToqKe M npH TeMnepaType 1M~aAOnJKeH 
6hlTb nepsoro pOAa. 

Pa6oTa BbitronHeHa B Jia6opaTOPHH TeopeTHqecKOH 4IH9HKH OIDIH. 

Konwent H., Plakida N.M. Structural Phase Pl7-82-438 
T.t.c1uai~i.vLJ.3 i~ .:: ~i~!"C'~~0r1 ~ MntiPl nf KMnF_ Crvstal ., 

In the framework of the theory, recently developed by the 
authors, the structural phase transitions induced by the normal 
mode of R

26
and Ms symmetries in KMnF3 crystal are investigat

ed. For the transition at the R-point of BZ, the Landau ex
pansion for the free energy is obtained. The temperature of 
phase transition TR is estimated and the critical flucturations 
(two and three dimensional) at T > T are considered. It is 
indicated that transition from the ~-phase to theM- or R + M 
phases at TM<TR should be of the first order. 

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