
14 Kon. 

Pe.naKTOp E. K .AKceHoBa. MaKeT II.A. KHcenesoH. 
Ha60p B. C. PYMHHUeBoii. 

nO.QnHCaHO B ne~aT" 16.01.85 . 
• op~aT 60)(90116. ~CeTHa.A ne~aH•. y"l.- .... 3A.n.... cTo. 0,94. 

THp.. 330. 3a'03 35723. 
M3AaTenbcKHH OTAen 05~eA""HeHHoro .... HcTHTyTa A,qepHWX .... ccneAo .aH .... H. 

Ay6Ha MoCKo aCKOH 05naCTH. 

OtibBAMHeHHblM 
MHClMTYT 
aupHblX 

MCCHAOBaHMR 

AYtiHa 

Pl7 -84-825 

X.HacpYAoeB, H.M.nAaKHAa 

BJlI1HHI1E BAKAHCl1ft 
HA CErHET03J1EKTPI14ECKY~ MO~Y 
1:1 SrTi03 

Han paBnCHO B *ypHan 
1I~3BeCnin Ait TaA*CCP" 

1984 

http:ccneAo.aH
http:16.01.85


B 3KCnepKMeHTax / 1- S/ 6yno nOKa3aHO, ~T O BaKaHCHH HOHOB KHCno

pOAa(O) C"nbHO Bm.RIOT Ha CTPYKTYPHble q>n30Bble nepexOAbi Itnl 
B Sr'IiO~1' KaK Ha cerHeT03neKTpH4eCKH~ IC31 ne pexoA a LleHTpe 30HbI 

EiPHfl11103Ha, TaK H Ha aHTHAHCTOPCUOHHWH INJ.I llla3 0BWH nepexOA Ha 
rpaHH~e 30Hb! 6pHn11~3Ha. 3TO 06~~CH~eTC~ o c06oH P011blO KHCllOpOAa 

B B03HHKHOBeHHH HeYCTOH4HBOCTH peweT KH BB HAY era 6anbWOH aHH
30TponHOH nOllRpH3yeMoCTH. B / 41 C3 Illn Ublll p a CCMOTpeH Ha OCHooe 

MOAe11H nOllApH3yeMWx HOHOB, B KOTOPOH Y4 HTblsa 110Cb T011bKO IlOKallb
Hoe aHrapMOHH4eCKoe B3aHMoAe~CTBHe rpynnbl TI - 0&. HaMH I iI 6111110 

HCClleAoaaHO B11HRHHe eaKaHcHH Ha An ~n B &TI0s Ha OCHOBe TeopHH 
caMocornacoaaHHblX IllOHOHOB B MOAellH IlOKallbHblX HopMallbHblX KOOPAH
HaT IflHIU 18 /. npM Yl.leTe aHrapMoHM4eCKoro 03aHMOAelilcTBHA TOllbKQ 
MArKMX MOA 6~0 n011Y4eHo AOCTaT04HO xopowee 	cor11aCHe C 3Kcne

pHMeHTOM. 
B HacTORute~ paGOTe pacCMOTpeHO allHIIHHe eaKaHCHH HOHOS 0 Ha 

C3 on Ha OCHoee TeopHH caMocofllaCOBaHHblx $OHOHOB e npeACTaBlle
HHH flHK. 8 OTnH4He OT / 41 nOMHMO aHrapMoHH4ecKoro B3aHMoAeHcTBHA 

CaMeM MRrKoH MOAbi AonollHHTellbHo Y4HTblsaeTcII aHrapMOHH4ecKoe 
B3aHMQAeHCTBHe ee C aKycTH4ecKHMH ~HOHaMH. KaK nOKa3aHO B pa6o 

Te, npH C3 on nocneAHee 83aHMOAeHcTBHe HrpaeT Ba.HY~ POllb B CTa
6HnH3a~HH HeycToH4HBO~ B rapMOHHl.leCKOM npH6nH*eHHH peweTKH. 

1. rAMllflbTOHHAH HOIlEnH 

HanH4He BaKaHCHH 0 npHBoAHT K 06pa30eaHHIO Ae¢eKTHbiX R~eeK. 
BBOAR onepaTOp npoeKTI.poBaHHR I at co CBO~CTBOM: 111= 1 -I,d - 1(0), 
eC11H ~4e~Ka t 6e3Ae$eKTHaft IAe~KTHaR/, 3anHweM raMHllbTOHHaH 

B BHAe 

H = H ph + Ho + H •• , 	 III 
~ 

toHoHH.... l r aMHnbTOHMaH Hpb B npeACT aBneHHH nHK Q.\ (I) AM MOAbi 

r /7 / HMeeT BHA 

1~ 

1 _la) , 2 ~ 1. (a) L 2 • 

Hpb= 2"Jt M QI,. (that + ~J, II '" (l) lar + 


12/ 
r,(a) Q2 (;. Q 2", I -..!l: I. I. V(a{3)(f" ") QIo. <h Q"(h t a, I fJI' ,+2. I. I.p 10. <, ~ \" at 21.p afj rt' Io.~ ,4aApl 

2 

rAe nepBble TPH 4IleHa 06ycnoBlleHbI KOpoTKoAe~cTBYIOll4H MI'I CHIlaMIoot, 

H nOClleAHIootH 4IleH onpeAen~eT B3a HMoAe~cTBHe Me*AY A4 e HKaMI'I, 

06ycn oBneHHoe Aall bHOAeMCTBYOlQ,HMH AMnOllbHblMH CHnaMH. AHrapMOH H

4 eCKHe K03¢l¢Ho14He u Tbi B3aHMOAei1cT BHR BBOARTCR C Y4 eTOM KY il:> 
6H4ec Ko~ CHMHeTpHH peweTKH 

r<a) = r (a) 0 + 2r<a) (1 - 0, ). 	 /31
I.p 	 I I,.~ 2 ~~ 


(a{3) ~ 

CPY Pbe-KO~OHeHTa MaTpHLlbi ~3~HMOAeH C T BIootA ~ (q) nOA I..4 HHReTCR 

ycnoBI'" via~ >rJ = h = rr l ~ '-\~ ~q) = 0 H npH q - 0 HMeeT BMA 

(afl) ~ (a{3) (a{3) 2 
VA~ (q) = SI OA~ - 8 2 (qA q,./q ). 

~ 

G3 al'lMOAeHCTBHe MRrKoM MOAbi ~(O C ynpy roH Ae$opMaLlHeM 
H C Anl'lHHOBOllHOBbiMIoot aKycT loot 4ec~HMI'I ~oHoHaMH Bblpa3HM 4epe a KOM

nOHe HT bI TeH30pa Ae$opMallHH fl O') : 

(al -+ -+ -+ 1 (a) -+ -+ 2-+ 

H•• = I alAi" I (I) QA(I) QI' (f) tal + - I. gljA' I (f), j (f) QA(I') lal ' 141 
aApil 	 2 aAilJ 

r Ae npoBoAHTCR CYMMHpoeaHHe no BceM 1 = 1 ,2,3, ... ,6. AHra pMo 

HH4eCKHe KOHCTaHTbI BaaHMoAeHcTBHR TpeTbero H 4eTBepToro nop~A

Ka G ~~) H g<t~~ HMetllT COOTBeTCTBeHHO TPH ~ weCT b He3aBHC 101 MblX 

KOMno~~H /7 /. OTMeTHM,4TO KOH CTaHTbi M , no ' r1 t r2 ' V>"1l ' 
GtA~ , g o>,. C a = 1/21 OTHOCATCR K 6e3Aell>e KT H~M IAe4leKTHbiMI 

n4e~1KaM • 
r aMl'lnbTOH~aH Am1H HOBon HOBbiX a KYC THl..4 e CK:.1 X ¢lOHOHOB 3 anHweM 

B O()bl 4 HOM BHAe, C4H TaR, l..4 iO BJlH ~HHeM Ae¢le KT oB Ha HHX MO)KHO n pe

He6pe4b: 

H c ~ M l (2(i\ +...!. I. e 'I (6 'j (f') • 	 151
ljo 2 IP I 2ljft' 

rAe M - Macca 3neMeH TapHoH ~4e~KH, ell - K03Q>¢H~HeHTbI >KeCTKO

CTH Ky61014ecKoro Kp Hc Tanna. 
C3 $a30BbI~ n epeXOA 06ycnoaneH KOHAeHca~HeH MRrKoH MOAbi r IG 

H xapa~TepHayeTcn TpexKOMnoHeHTH~M napaMeTpOM nopRAKa A A =-+ 

= < Q>,. (0) . USOAR TaKM<e TeH30p OAHOPOAHO~ lle $opMaLlHH .p i "" <fl (f) >, 
npeACTaBHM llHK Q),, (O H noKanb HbI~ TeH30p Ae¢lopMa~HH l,(f) B BIootAe 

QA(0 = A>. + 'A (0 . ' I (0 = ~ I + UI (0 . 	 161 

rAe ¢InYKT ya LlHoHHble 4aCTH r>,.~) 101 (n HMe.:lT ¢'YPbe-n peAC TaeneHHeu1 

~ 1 ~ 	 1 t f -+ -+
, A (f) c _ I Iqf ~ 

~ 

I. e q a (vlq) Q (vq). /71U I (f) = .,f1r q e ' A (q). 	 lyN qv 

3Ae Cb BBe Ae HO 0603Ha4e HH e 

aj (viii ) ~ "A~ (vIii) ~ qt!4<-<!:LitU q~e*(v/ii).,......... 	 181 

,' . 	 ;ryr \ 3 

I . u' r'l , 
, 	 . ,. ~ ! 



rAe e (v/q) - eeKTo p nonRp~3a~~H AnHHHoBonHoB~x aKycTH4ecKHx 
~ . 

~OHOHOB C nonnpH3a~HeH v. 

2. CB060AHAA 3H Ep rU~ 

CB060AHY~ 3HeprH~ CHCTeM~ B~4HcnHM G nOM~bO BapHa~HOHHoro 
MeTOAa 6oron~oBa . BBOAHM n p06H~H raMHflbTOHHaH 

1 . ~ 1 ......... ~ 

Ho - 2"MJ r: (C) + 2"X; rl" <l>x~ (ft') 'X (C) ,/n + 

1 ' 2 ~ 1 ......, /9/
+-2 M ~ Uj(C) +-2 ~ Clj ul (C)u j (1),

If Oft' 

rAe BapHa4HoHH~~ napaMeTp ~~(~) onpeAeflneTcR H3 ycnoBHH CTa
4HoHapHocTH npo6HoH CS060AHOH 3 HeprHH Fl : 

F, - Fo +<H - Ho>o ' /10/ 

Fa = -T lnexp(- Ha!T) H < "'>0 - CTaT HCTH4eCKoe ycpeAHeHHe c r a 
MHHbTO HHaHOM / 9/ . CpeAHee 3Ha4eHHe Ann raMHnbTOHHaHa MOAenH 
B npH6nH~eHHH c peAHero nonR AnR Ae~eKToB nerKO B~4HcnReTCR 
H npHBoAHT K s~pa~eHH~ : 

<H - Ho>o - E+ V. (6A~ ,D Ij ) +..1 ~ I10 ~(n) S~-v~ (n,v - <I>~(V ]6A~<V • 
2~q / 11/ 

3Ae Cb CTaTH4eCK aR 3He prHR H ~nYKTya~HoHH~e 4neH~ HMe~T SHA 

2 1 
- E _ ~ [02 (n) - v" (n ,O) ] A ~ + - ~ I>.. (n) A!' A2 + 

N A 0 ~ ~ 2 X~ ''I'' ~ ~ 

+ ~ Cjj~I~ ' + 2~ GI, .. (n) ~I AA Au + l; ~jA(n) ~I ~j A~ ,
IJ J IA~ "I" r ljA 

/1 2/ 

~ V. ('\, , Dlj ) - ! A~ ri.~ (n) [ 2A~6""+ 4AA.A~ ~~ + 6"" 6 ~ + 

1 2
+26Au6A~] + ~ 0l~(n) ~I 6~ + -2 ~ g ljA(n)(~1 ~j 6"" + AADlj +6"" Dlj ). 

r jA~ IjA 

rAe ~A~ u D lj- KoppenRUHoHH~e ~YHKUHH AnA onTH4ecKHx H aKYCTH
4eCKHX ~OHOHO B: 

1 :\ 1 ~ ~ 
6~ = - ~ 6 Au (V = - ~ <, X (q)' (q) > , 

Nil r N q ~ 
/13/1 ~1 :\:\D·· - - ~ D·· (q) = - I <II. (V Uj(-'I! >.

lJ N~ ll N ' q 
.. q 

3aSHCHMOCT b napaMeTpOB n~ , v)',J,U Gi¥ H gij.\ OT KOH~eHTpaUHH 
ea KaHc HH n = < t 2f' onpeAenneTcn cneAylCltqHM 06pa30M: 

O~ (n) _ O~) 2(1 - n) + O~) 2. n, 

~ (111 ~ 2 (12) ~ (22) ~ 2 
VA~ (O,q)=v~\q)(I-n) +2V'X~ (q)o(l - o)+vX~ (q) ·o , 

/ 14/(1) (2) (1) , (2)
IX~ (n) - I~ (1 - n) + IX~ •o. 0tA!< (n) - GI~ (1 - n) + GI~' 0, 

(1) (2) 
gljA(O) - gljA (1- n) + gljA ·n, 

~ 

nonb3yncb ycnoBHeM cTaUHoHapHocTH 1Fl / a6..\~(q) -= 0, HaXOAHM ypas 
HeHHe Ann AHHaMH4ecKm'1 MaTpH~bI cfl.\p(q): 

~ 2 ... 2 
<I>~(q) - 0 0 (0) S ~ - VA~(O ,q) + r' I"",(n) (AX + ">. ,"' )S~ + 

/15/ 
+ 21~ (n) (A A A ~ + 6 All) +2f GI~(n) ~ I \~ ~jA (n) (~I ~j + Dlj ) SA~ , 

AHarOHanH3a4HR KOTOPO~ AaeT 4acToTy caMOcorJ1aCOBaHH~X ~OHOHOS 

0A(n, q) - I,wA (iii <I>~~.(iilJf(iii. /16/ 
. ~ 

w~(~- eeKTOp nonRpH3a~HH onTH4eCKHX ~OHOHOS . Aanee, 1013 ycno
SHH MHHHMYM6 c eoUoAHoH 3Heprlo1H nonY4HM ypasHeHHR AnR napaMeTpa 
nopRAKa A>.. H AnR KOMnOHeHT TeH30pa OAHOPOAHOH Ae4>OPMa~HH ." t : 

AX [0 ~ (n) - v"" (0, n) +; I~ (0) (A ~ + 6 ~ ) + IT gljA (0) (ql ~j + 

+ Dij )] + ~ [IX~ (n) 6A~ + f 01~(0) ~I ]A~ = 0, 

/171 
~ 61j ~j + >! a !A~(n) (AA.A ~ + 6~) - 0, 

rAe nepeHopMHpoBaHH~e ynpyrHe KOHCTaHT~ CiJ HMelOT BHA CtJ :::< 

= gljA (n) (A~ + 6",,),C lj + ~ 

3. MJI rKAll HOM 

XOTR B Kplo1CTanne SrT10s C3 ~a30Boro nepexoAa He npoHC XOAHT 
H3-aa KsaHTOBUX ~nYKTya4HH /SHPTyanb Hbl H C3/, none 3HO nonY4HTb 
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BblpahCeHH.R AflR 14 aC T QTbl MRrKO~ MOA bl B ASYX CJl Y 4 aflX, KorAa A).. f. 0 , Uv (ii,n, T ) 1 v'" v'" 1 
HanpHMep7 A).. == MAS - TeTparOHan bHaR 4laaa, 101 A'A= 0 - KyOlo14e /',A =Wl:W>.(q)w,,(q) ~ oth 

"qv 2!l (q, n, T)CKaR $a3a. B nepSOM c nY4ae AJlR KoppenR~HOHHblX ¢YHK~HH H OAHO
2T 


POAHOH Ae¢opMa~HH HMeCM c n eAYlOl14ue YCIlOBHR: AAIl= 0, eCl1H ).. f:. '" , 
~ 

/ 22/
1 1 "'v(q)

~672 ~ 61' 6gg~6g, ~I ~ 0, eCllH 1> 3 , ~1 - ~2 ,,!1/g. D.. --l: a .(v/V a.(v/ q) ctb-- ,
6 11 

1013 /16 nony4HM y pasHeHHR An n 4aCTOTbi MRrKoH MOAbi npH if "" qc = 0: lJ 4N 'IV 1 J 2w (iiJ 2T 
v 

~ 

rAe wv(~ - 4aCTOTa aKycT~4ecKHx QOHOHOB, caMocornaCOBaHHO onpe0:,2 (O.n,T) ~ ...~ (0,0) +3rl (n) 6 + 2r2 (0) (A + 6 1 + 6 g ) +1 

J AenReT 4acToTY MRrKoH MOA~ B TeTparoHanbHoH H Ky6H4ecKo~ Qa3e 
COOTseTCTseHHO. 

+ 2[ GII(n) + GI2 (n) ] ~I + 2G I 2(n) ~g + I~ gljl (n) (~t ~j + Dlj ), 

/ 18/ 4 . CPABHEHHE C 3KcnEPH/IEHTOH. 

n~ (O,n,T) - '" ~(O,n) + 3r;, (0) (A 2 + 6 g ) + 41'2 (n) 6 I + OGCY)!,[lEHHE 

AnR cpaOHeHHR C 3Kc nepHMeHTOM 4HcneHHO peWHM CHc r e MY ypaB

+ 4G I2 (n)1/ 1 + 2GII(n ) ~g + I~ gtJ3(~1 ~ j + Dlj ) · HeHHM /20/, /21/ H /22/ B Ky6H4ec KoH $a3e . npH B~4HcneHHH KOp
penAllHoHH~X ¢lYHKllHH /22/ np'1MeM npH6nHIKeHHe 

j.L ..... ,... ... ,... ... 11'" 
nnn napaMeT p a n Op.AAKa H 0AHOPOA HblX AeQopMa4HH n OJlY4HM COQT SeT w>.(q) =w>.(q c . O) =8>.,, ' e>.(q) = eA (qc · O) =01.1" 
cT BY~He ypaB~eHHfI : 

w<il a wi;) = K ... ; (ill. 
/23/ 

A[ ...~ (n.O) + r (n) (A 2 + 36 g) + 4r (n) 6 + 2G /ohg + a l j tj
l 2 1 I

OpeHe6 peraR 4n e HOM g . ~2 B /2 0/ , AnA 4aCT OT~ MA r KOH MOA~ no ny+ 4G 12 (n) ~ I + l: g . (n) (~ 1/ + D ) '- 0 , 
IJ 1)3 I j Ij 4H M: ~ 

/1 9/ 
[ C II (n) +C I2(n) ] ~1 +(\ 3 (n) ~g + GII (n) 6 1 +GI 2(A2+61+6g) = O, (l 2 (O,n.T) .,. 2 (n, O) + r(n) "(T) + L (n) D(T) , /2 4/ 

rAe T 
w~ 

2C (n) 1/ + C (n) ~ + G (n) (A 2 + 6 ) + 2G (n) /', = 0 , /',(T) =.!..l 1 cth O(Q,n, T) D(T) = _ 1_ l: w~ cth --'!!.' 
13 1 33 :3 11 :3 12 1 N q 20 2 (il , n. T) 2T 2N qv qv 2T 

/ 25/ r Ae G 11 - GIII- G 222 = G g33 , G 12 " G 122- G ISg - G211 - G311 - G23g - G 322 
H sae Ae Ha nonepe4Hafi r a pMoHH4e CKan 4aCTOT a lU ~ (n. 0 ) = n 2 (n) - VT (n,O). " 

r (n) -3r; (n) +41"2(n) -2[ CII(n) + 2GI2(n)J 
2 

[ C
-

II(n) +2C
-

I2(n) ] 
-I 

B BbiCOKOT e Mne paTy pHOH Ky6H4 e cKOH 4laae, Ko rAa A = O~ ." 1= '73 = 
Tf H "" . 4 ac ToTa Mn rK OH MOAb! TPH)t(Abi Bbl pO)l(Ae Ha 101 QnpeAe 6. 1 6. 3 1 

n ReTCR 1013 ypa BHeHHfi L(n) --4 1 gt'AK I' /26/ij J J 

n2(O,n ,T) _ W ~ (n,O) + [3r;, (n) + 41-., (n) ] A + 21 G, ln) + 2G I2(n) ] ~ +I~ gl jA (~2 +DIJ ). Corn aC HO 0 4e HKa M/ 2.81 8 O~COKOTeMnepa TypHoM npH6nH)t(eHYU1 KBaA 
2paT 3aTpaB0 4HOH r apMOHH4e CKOH 4 aCTOT bi ",, 2 - 11 50 CM - . BBOAA /20/

rAe 6e3pa3MepH~e napaMeTp~ 0 

GII(n) + 2G I2 (n) 2 
a _ wT (n, O) r (n) L (n) 6 . ' n ~ - - / 21/ n - ---.- /27/ 

Cu (n) + 2(\2(n) Yn - Iw ~ 1. / 2 Iw211/ 2 Iw ~ 1 o 
C" CTe Ma ypa BHe H" " / 18/ , / 19/ " / 20/ , / 21/ C y4e ToM B~pa*eH"H AnA 6e3 pa 3Me pHOi1 4aCTOT bi M.nrKo il MOAl.! Y 2 (t) = n2 (0. n. 'I ) / \w2 

1m . 0 
An~ Kop pen~ ~HoHH~X $YHK~H ~ no nY4HM y pa sHe HH e 

6 7 
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• • 3 

V 2 (n, T) ·~a +Y . t. (t) +' nD(t) , /28/
m n n 

rAe t ~ T / 1",;11/2 - 6e3p a3MepHan TeMnepaTypa. KoppenR~~OHHble 
<l>YHK~HH t. (t) ~ D(t) BbI"HCnRIOTCR B Ae5aeBcKoM npH6n",.eH"~ AnR 
~YHK4V.H pacn peAeneHHR KsaApaTOB 4aCTOT p~2): 

J 2 2 t& 2 v
2t.(t)~...!. 

C
f
o 

p (v ) dv 
2 vvm(n,t)+v , D(t) ~+fvp(v2)dv ctb2t". 

cth 2t 02 o v'v:(D,t) +V 2 

3AeCb fo H f & - KsaApaTbi Ma KCHMal1bHO~ 4aCTOT bi AnR OnTJ,14eCK,,",X 

H aKycTJ,14eCKHX ~OHOHOB B eAHHH4ax Iw~l, KOTopble RBJ1n~T CR nOA
rOH04HblMH n apaMeTpaMH MOAenJ.1 . AnR npocToTbi 6YAeM C4HTaTb, 4TO 
Io1X 3aB~1CHMOCT b K) OT n MO)XHO npeHefipe4b, H AIl A cOKpaUleHHR 4"1Cna 

He3aSHCHMblX napaMeTpoB npHMeM fa " t.5fO ' LITO CQOTseTcTsye T 

3KcnepHMeHTallbHblM peaYllbTaTaM/ 9< 
AnR HAeallbHoro KpHCTallJ1a (0 = 0). nOnaraR, 4TO CA)i(o) He CJUtW

KOM OTJU14aeTCR aT CLI~ /T . e . «o '" -1/, onpeAellHM Yo' fo H ra 
no ASYM 3KcnepHMeHTaIlbHblM T04KaM AJlR v! (t) npH T .. 0 K 
H T - 300 K. npH Bblfiope na paMeTpos HMeeTCR He KI-1H np01-13BOll, TaK 
KaK I-1X 41-1CnO 60nbwe 41-1 Cna ypaBHeHI-1H. Hanpl-1Mep, B03MO*H~ cne
AY~He Ha6op~ napaMeTpOB: 

I a o '" - 1 ,04, r& = 4 , to 1,39, Yo = 0, 

II ao - -1,5 , fa 4, f 0 ~ 1 ,32, Yo -1, 12 . 


Ha pl-1c.l 1-1 2 npeACTaBlleH~ pe3ynbTaT~ paC4eTa 4aCTOT~ /28/ 
npl1 n ~ 0 IKpl1BaR 1/. KaK B"AHO, SaB"CI1MOCTb v~(t) /28/ AnR 
Ha60pa napaMeTpoB I H II OnI-1C~BaeT AocTaTo4Ho XopOWO 3Kcne pH
MeHT all b H~e AaHH~e. OTMeTHM, ~TO XOTR B Ha60pe napaMeTpoB II 
YO 1-1 to OAHoro nopRAKa, B3aHMoAe~CTBl-1e MRrKOH MOAb! C aKycTH
4eCKHMH ~OHOHaMH AaeT OTHOCHTe n bHO 6011bWHH BKllaA , 4eM S3aHMO
Ae~CTBHR C OnTI-14eCKHMI-1 ~OHOHaMH, B CI-111Y npHHflT~X B ypasHe HHH 
/24/ 0603Ha"eH"~ An.. napaMe TpoB ['(0) 11 L(D) /26/ . 

Apy r oH npeAellbHblH cllY4a H B~6opa napaMeTpOB fo < Yo J.111H Yo I: 0, 
fo = 0 YAaeTCR cornacoaaTb C 3KcnepHMeHTanbH~MH AaHHblMH TOllb
KO npH 6on~wHx 3Ha4eHHRX HnH npeAnonarafl, ~TO 4aCTOTa MRrao 
KoH MOA~ v met) JlI.1HeHHO 3aBHC~1T OT TeMne paTYPbI npH Bcex Te Mne pa
Typax 18 / . nOCKOllbKY ofia 3TH npeAnOnO)f(eHHR q,H3H4e CKH TPYAHO 
060CHoeaTb, npHXOAHM K BblBOAY. 4TO npH C3 ~n B ~jOs Sa )f(HbiM 
RBnReTCR B3aHMOAe~CTSHe MflrKOH MOAb! C aKYCTJ14eCKI-1Mio1 ~OHOHaMH . 

npHHHMaR Ha60p napaMeTpos I 1-1 II 3a OCHOSY, Ha~AeM napaMeT
p~ aD' Y D H l D AnR n:J. 0, C4HTaR , 4TO y D 11 f n OAHHaKOB~M 06pa

L ", E ",E 
?'? 

15 15 ~ I'x • x -
3 

• 
1010 

55 

G to 2 4 o 2 4 
PHc. l . Te MnepaTypHaR 3aBHCH PHc.2 . TeMnepaTypHaR 3aBHCH
MOCTb qaCTOT~ MHrKOH MO~ npH MOCTb qaCTOT~ MRrKOH MO~ npH 

Ha60pe napaMeTpOB I. Haoope na pal'>feTpOB II . 

Puc . 3 . 3 aBHCHMOCTb napaMeTpOB ex'n In 
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MOCT b napaMe TpOB a n Iia 0 I 
H f n/ to= Yn Iy o nOKaaaHa Ha 
pHc .3 c nll0 WHOH H nYHKT HpHOH 

,5 llHHHRMH COOTBe TCTse HHO. 
TaKHM 06paaoM , Ha OC Ho s e 

MOAelllo1 nHI{ 17·1 B paMKax TeopHIo1 

5 

caMocornaCOBaHH~X ~OHOHOS YAa e T
CR AocTaTo4 HO non HO onHcaTb 
3KCnep1-1MeHTallb HY~ 3a BH CHMOCTb 
4aCTOT~ MRrKoH MOA~ OT TeMn e Io I 2 nOlo paTyp~ npl-1 paa nH 4H~x 3 Ha 4e HHR X 

( KOH~eHTpa "'HH Sa Ka rl CHH n. npH 
3TOM 3 a SH CHMOCTb OT n nOAro 

H04HblX na paMeTp OB MOAe llH 3aTpaBo 4HOH rapMOHH 4 e CKOH 4a CTOT~ pe 
30M 3aBHCR T OT KOH~eHTpa~HI-1 BaKaHCHH n. OnpeAe nRR 3TH na pa

MeTpbI TaK ~e, KaK H npH n = 0 - no ABYM 3KcnepHMeHTanbHblM 


TO"KaM npH T ~ 0" T ~ 300, nonY""M SaB"C"MOCTb v;(n, I) /28/, 
KOTopan npHBeAeHa Ha pHC. 1 ~ 2 AnR 0 - 0,2% /Kp"BaR 2/, 1,06% 
/Kp"BaR 3/ " 2,24% /KpI1BaR 4/. nonY4a~aRcR npH aTOM 3aB~CI1 -

WeT0 4tiOH MRrKoH MOAbI W ~(n) = a nleu ~ I 101 pe we T0 4 Hblx a Hr a pMoHH 4eC KIo1 X 
B3aHHOAeH cT BHH i n , Yn Ka 4e CTse HHO corllac y e TcR C nonY4 eHHo H 
B 14 1 3aSHCHMO CTbtO AnR a Ha nO r H4HWX 1l0KallbHI;.tX na paMe TpOB ~ H g 4' 
~TO YKa3b1SaeT Ha 3KBHSalleHT HOCTb 0 60HX nOAXOAOB npH MOAe n bHOM 

On" CaH~H C3 <l>n B SrTiQ 3' 
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nepeBoA O.C.BHHorp~oBoH 

Nasruloev 11., Plaki da N. PI7-84-825 
The Influence of Vacancies oC Ferroelectric Mode 
in Sr'riOs 

A dynami ca l mo de l of ferroeleccric phase transition 
with soft mode l ~ u~ in strontium titanate with oxygen vacan
cies i s cons idere.d . The l ocal normal model representation 
in the self-consistent phonon approxication is employed. Tear 
perature depcndenc(! of the soft mode at different vacancies 
concentra tions is calculated and co~ared with experiments. 

The investil~a t ion has been perfoI1!led at the Laboratory 
of Theoretical Phys ics, JINR. 
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