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H3eecTHo, 4To Ae$eKT~ Aame npM Mana~ Mx KOH4eHTJa4MM oKa-
3~Ba~T CMnbHOe BnMRHMe Ha TepMOAMHaMM4eCKMe M AMHa4M4eCKMe 
CBO~CTBa KPMCTannoe, KOrAa B HMX npoMCXOAMT $a30Bbl~ nepeXOA 
/eM. o63op~/l,2/ M 4MTMpoeaHHy~ TaM nMTepaTypy/. B 3Ha4MTenb
Ho~ CTeneHM MeHReTCR M noBeAeHMe OCHOBHO~ AMHaMM4e:KO~ xapaK
TepMCTMKM CTPYKTYPHbiX nepeXOAOB - MRrKoi1 $OHOHHO~ 40Abl, 0AHaKO 
npeACTaeneHMe 06 3TMX M3MeHeHMRX B HaCTOR~ee BpeMR RBnReTCR 
nMWb Ka4eCTBeHH~M M AaneKO He nonH~M. 06~4HO 3Ta 33Aa4a M3y-
4aeTCR B npOCTe~WMX npM6nMmeHMRX TeOpMM HeynOPRA04~HH~X CMCTeM
npM6nM~eHMM BMpTyanbHOrO KPMCTanna M npM6nMmeHMM CJeAHe~ t -

MaTPM4bl, 
B HacToR~e~ pa6oTe M~ paccMoTpMM enMRHMe To4e4H~x Ae$eKTOB 

Mana~ KOH4eHTpa4MM Ha 4aCTOTy MRrKO~ MOA~ M ee 3aTIXaHMe B MH
TepnonR4MOHHOM npM6nMmeHMM MeTOAa KOrepeHTHOrO nOT~H4Mana /3,4/, 
MeToA KorepeHTHoro noTeH4Mana a APYro~ $opMynMpoeK~ Mcnonb3o
eancR B pa6oTe/6/ AnR OnMCaHMR AMHaMMKM peweTKM TB!PA~X paCTBQ
poB cerHeT03neKTPMKOB. 

B pa3Aene 1 onMcaH raMMnbTOHMaH MOAenM MRrKo~ IJOHOHHO~ MOAbl 
KPMCTanna C Ae$eKTaMM Tpex TMnoe: ~eCTKMMM, MRrKMM1 M 3aMOpomeH
HbiMM/11nonRpM30BaHHbiMM11 MnM xaoTM4eCKMMM/. B aToM m! pa3Aene no
ny4eHbl ypaeHeHMR, onMCbiBa~~Me CTPYKTYPY Ae$eKTa. B pa3Aene 2 
pa3BMTO MHTepnonR4MOHHOe npM6nMl'leHMe MeTOAa KOrepeiHHOrO noTeH-
4Mana a caMocornacoeaHHOM none TeopMM $oHoHoe. non:r4eHa caMo
cornacoeaHHaR CMCTeMa ypaeHeHM~ AnR AMHaMM4eCKO~ B<~npMMM4MBO
CTM. B pa3Aene 3 paCCMOTpeHO BnMRHMe BBeAeHHbiX B Poi3Aene 1 TMnOB 
Ae$eKTOB Ha 4aCTOTY M 3aTyxaHMe MRrKo~ $DHOHHo~ M01\bl. B pa3Ae
ne 4 o6cymAa~TCR nony4eHHble pe3ynbTaTbl. 

1. MO,QEJlb 

B AaHiio~ pa6oTe Mbl 6yAeM paccMaTpM8aTb CTPYKTYPitble $a30Bble 
nepeXOAbl nma CMe~eHHR, AnR KOTOPbiX xapaKTepHO Hanlf4Me MRrKO~ 
I!IOHOHHO~ MOAbl• .QnR MOAenbHOrO onMCaHMR BOCnOnb3yeMt:R npeACTae
neHHeM noKanbHO~ HOpManbHO~ KOOPAHHaTbl, KOTOpaR OnlfCbiBaeT CMe
~eHHR aTOMOB B OTAenbHO~ 3neMeHTapHO~ R4e~Ke, y4ac··ay~HX 8 KpH
TH4eCKOM HOpManbHOM KOne6aHHH/6/, 

npeAnonaraR, 4TO npHMeCHaR KOMnOHeHTa He MeHReT CHMMeTpHH 
KPMTH4eCKOrO Kone6aHHR, MOAenbHbl~ raMHnbTOHf.1aH 3an11WeM 8 8H-
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rAe npoeKI..I~OHHbiH onepaTop tnl = 1- tne = 1 /~n~ 0/, ecn~ a y3ne 
peweTK~ n HaXOA~TCH 3neMeHTapHaH H4ei1Ka copTa a= 1 /~n~ a= 2/. 
Xna ,p~- noKanbHble HOpManbHble KOOPA~HaTbl ~ conpHmeHHble ~Mnynb
Cbl, on~CbiBaiOIJ.I~e KP~T~4eCK~e Kone6aHI1H B H4eHKe COPT a a B y3n~ 
peweTK~ n, rna - np~aeAeHHaH Macca H4ei:1K~. B3a~MOAei:1cTa~e <~~:n, 
on~CbiBaeT 3$$eKTI1BHOe B3a~MOAeHCTB~e H4eeK OAHOH KOMnoHeHTbl np~ 

a= {3 ~ H4eeK pa3Hb1X KOMnoHeHT np~ a f. {3 , 
B Knacc~4eCKOM cny4ae, KOTOPbiH Mbl ~ 6yAeM Aanee paCCMaTp~

BaTb, MOAenb /1/ xapaKTep~3yeTCH ABYMH napaMeTpaM~: 3Hepr~ei:1 

CBH3~ 4aCT~I..I V = I, <llaa,Aa/Ba 11 rny6~HOH OAH04aCT~4HOrO noTeH-
CB, , nn 

A2 n 
1..1~ana V = __ a_,$a30BOMY nepeXOAY T~na CMeiJ.IeH~H B OCHOBHOH peweT

Oa 4Ba 
Ke COOTBeTCTByeT 3Ha4eHI1e napaMeTpa fO = Vc~/4V01 =<110 /A 1 »l(A 1>0). 

Ae$eKTHaH H4ei1Ka a 3aa~c~MOCT~ oT B~Aa OAH04acT~4Horo noTeH-
1..111ana MOl!<eT 6b1Tb a o6IJ.IeM cny4ae HecKonbK~x T~noa. Ecn~ A 2 < 0, 
TO TaKOH Ae¢eKT HBnHeTCH CTa6~n~3~PYIOIJ.I~M ,~Il~ mecTKI1M, np~ A 2 >0 
~ TaKOM COOTHOWeH~~ V01 ~ V02 , 4TO B Ae$eKTHOH H4ei1Ke MomeT 
npO~CXOA~Tb CMeiJ.1eHI1e 4aCT~I..Ibl 3a C4eT ee B3a~MOAeHCTB~H C COCeA
MVlMVl "-idl.. I Vl4dMVI' 1-\t:;~Cr\. I nO..,PigO'-" I ~n .. ,;; ··~~;;... ~.:. .. -;~; 't.J02 ~:;-- '.'Ot ;:-:; '":'" .::::::: 
Ae~eKT 6yAeM Ha3biBaTb c~nbHoaHraPMOH~4ecK~M. B cny4ae, ecn~ 
B03MOl!<Hbl CTaT~CT~4eCK~e nepeop~eHTal..l~~ B OAH04aCT~4HOM noTeH
I..I~ane, TO Ae$eKT HBnHeTCH 11 nepenOilHP~3YIOIJ.I~MCH 11 , ~Il~ penaKc~pyiQ
IJ.I~M. Ecn~ ~e rny6~Ha noTeHI..I~anbHbiX M~H~MYMOB HacTonbKo aen~Ka, 
4TO a paccMaTp~aaeMoM ~HTepaane TeMnepaTyp nepeop~eHTal..l~~ He
B03MOl!<Hbl, TO Ae$eKT Ha3b1BaeTCH 3aMopomeHHbiM. B CBOIO 04epeAb, 
3aMopomeHHble Ae$eKTbl MoryT 6b1Tb xaoT~4ecK~M~ ~n~ nonHp~3oBaH

HbiMM , 4TO 3aB~CI1T OT cnoco6a np~rOTOBileH~H o6pa31..1a/S/• 
Mbl 6yAeM paccMaTp~BaTb TP~ Tl1na Ae$eKToa: l!<eCTK~e, MHrK~e 

11 3aMOPO>KeHHble. 
PaCCMOTP~M Tenepb ycnoBI1H paBHOBeC~H B C~CTeMe /1/. npeACTa

BI1M CMeiJ.IeH~H Xna OTHOCI1TeilbHO paBHOBeCHbiX nonomeH~H B BbiCOKo
C~MMeTpi14HOH /BbiCOKOTeMnepaTypHoi:1/ $a3e B B11Ae KBa3~paBHOBeCHbiX 

nonomeH~H /a H~3KOTeMnepaTypHOH $a3e/ bna = <Xna > ~ A11HaMI14eCK~X 
/Kone6aTenbHbiX/ CMeiJ.1eH11H Una (t): 

X na = b na + U na (t) • 

YcpeAHeHHble no Kone6aH~RM peweTKI1 ypaaHeHI1R ABI1>KeH~H AilR 

HOH KOOPA~HaTbl COpT a a B y3ne peweTK~ n : ~ < p (t)> = 0 
dt na 

3BonHIOT HaHT~ KBa311paBHoaecHble nonomeHI1H bna. Hcnonb3YR 

2 

- no-

/1/ np~ 

121 

np~ nony4eH~I1 /2/ Mbl np~He6pern11 aHrapMoH~4ecKoi1 nonpaaKoi1 5o
nee BbiCOKOro nOPHAKa <Una >, TO eCTb ~cnonb30Ban~ nceBAOrapMOHI1-
4eCKOe np116n11meH~e caMocornacoaaHHoi1 Teop~l1 $oHoHoa /9/. YcpeAHHH 
Tenepb B /2/ 4neH C B3a~MOAeHCTB~eM no KOH$11rypai..I~HM np~MeCeH 
< ••• > c a Y3nax n' 1- n 11 npeHe6peraH KoppenH1..111ei1 a pacnonomeH11~ 
np~Mecei:1, AilH bna ;; b a Ha~OA~M C~CTeMy ypaaHeH~H; 

11 1 [ 11 ~ + 3y 1 - 1 ] + c 2 f ~ 2 
( 711 - 11 2 ) = 0 ' 

rAe BBeAeHa KOHI..IeHTpai..I~H KOMnOHeHTbl COpTa a 
~ 6e3pa3MepHble nepeMeHHble 

/3a/ 

/36/ 

/4/ 

KaK B11AHO ~3 ypaaHeH~H /3/, AilH onpeAeneHI1H TeMnepaTypHoro noae
AeH~H napaMeTpOB nopHAKa He06XOA~MO 3HaTb cpeAHeKBaAPaTI1 4Hble 
CMeiUeH~H. KOTODble Mbl onoenenMM R r.nPnvtouiPM n;,~nPnP 

2. CAMOCOrflACOBAHHOE BU4HCflEHHE 
OAH0$0HOHHO~ $YHKU"H rPHHA 

PaccMOTP~M ABYXBpeMeHHble $YHKI..IMM rp~Ha /~r; OT onepaTopoa 
CMeiJ.IeHMill una = xna-<xna> AnH raMI1nbTOH11aHa /1/: 

D ,(t-t')=«U (t);u ,(t')» nn n n 
r dw e iw (t- t')o ,(w) 

21T nn ' 

rAe MCnOnb30BaHbl 061J.1enpMHHTble o603Ha4eH~H/9~ 

/51 

YpasHeHMH AB~meHMH AnR HMX nocne $ypbe-npeo6pa3oaaH~H no ape
MeHI1 MMeiQT BMA: 

= 8n n ' + I. t t <II af3 [ D ( ) D ( )] k/3 na k/3 nk nn , w - kn, w • 
!6! 

3AeCb 6blno Mcnonb 6 _ 30BaHo np11 n11meH11e nepaoro nopHAKa caMocorna-
coaaHHo~ Teop11~ $oHoHoa /9/ << u ~ 1 un, >> : 3< u~ ><< 1.\J\i>> 11 BBeAeHbl 
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171 
a = 2. 

af3 
AnR ynpoll\eHHR 6yAeM CI.IHTaTb, \..ITO <ll nn, • <ll n, AllR lli06blx a = 1 , 2 
1-1 f3 = 1,2. Hyneay~ /6a3HCHy~/ peweTKY BblftepeM B BHAe, COOTBeTCT
BY~UieM npH611H~eHH~ BHpTyallbHOrO KPHCTallha. Ql Allfl Hee YAOBJleT
BOpReT ypaaHeHH~ 

(mw2 -A 
1

'X)D 0 ,(w) = lJ , +I. <ll [D 0 J..w)- Dk
0 

,(w)], 
nn nn k nk nn n !81 

m = c 1 ~1 + c2 ~2 ' K = cl ~1 + c2~2 • 

nepeXOAR B /8/ K npeo6pa30BaHH~ ~ypbe no KOOPAHHaTaM, HaXOAHM: 

D: (w) 
q 

1 

f .. = _1_ I, <1> exp (iq ( it - Rk ) ) . 
q A1N n ~ k nk n 

YI.IHTbiBaR ablpa~eHHR /8/, ypaaHeHHe /6/ aanHweM a BHAe 

D ,(w) = D 0 ,(w) + I. D 0 k(w) vk (w)Dk , (w). 
nn nn k n n 

m - rna 2 
V (w) =A l-w2 - ~- I. t [ -w -~a 11 • 

k 1 A 1 a ka A 1 

/9/ 

/10/ 

/11/ 

nepenHWeM /10/ B BHAe pa31lO~eHHfl no noTeH~Hally B03MYll\eHHR Vk (w): 

0 ,(w) = D 0 ,(w) + I. 0° Vk D 0 ,(w) + I. D 0 kVkD 0
0 Vf n_o, (w) + ... ./12/ 

nn nn k nk ltn 0 n kL -fn 
k,L 

npoH3BOAR B /12/ KOH~Hrypa~HOHHOe ycpeAHeHHe, Allfl ycpeAHeHHO~ ~~ 
CHCTeMbl nony1.1aeM paano~eHHe 

-
Dnn'(w) = Do,(w) + I. Do Do Do ·<V2> + 

nn k nk kk kn ' k c 

/13/ 

TaK KaK <Vk (w)::C= 0 , <Vk(w) Vf (w)>c = 0 AllR k ~ f, npH y1.1eTe /11/ 
KOH~Hrypa~HOHHble cpeAHHe, BXOAflli\He B /13/, HMe~T BHA: 

/14/ 

1-1 TaK Aallee.Bblpa~eHHe AllR ycpeAHeHHO~ no KOHQHrypa~HRM ~~ /13/ 
aanHweM a BHAe ypaaHeHHR Aa~coHa: 

6 ,. (w) = D0 ,(w) + I. D_~. (w) M •. o (w) 00 , (w), /lt;/ 
nn ....... 

k, r ···· -~ "' 
... 

1-1111-1 B q -npeACTaBJleHHI-1: 

D_. (w) = [ (D~ (w))- 1 - M _. (w)]-1 , 
q q q /16/ 

rAe M-o(w) - Maccoabl~ onepaTop. 
Hao%pa3HM cxeMaTHI.IeCKH HeCKOllbKO 

AllR M-o(w) c nOMOll\b~ AHarpaMM: 
q 

..-x, 

nepablx l.llleHoa a paano~eHHH 

" r' I I I 
!......!_.! 

/17/ 

-
lopH30HTallbHaR ABO~HaR llHHHR a /17/ npeACTaanReT co6oH ~~ Dq(w) 
/o6bi4HO TaKoH llHHHe~ o6oaHal.la~T cao6oAHbiH nponaraTop D~ (w), 
3AeCb aaMeHa O'?.(w) Ha D-o(w) noaaonReT yl.leCTb 6onbwe l.l~eHoB 
a paano~eHHH All\ M ... (w) HqCAenaTb paccMoTpeHHe caMocornacoaaH
HbiM 181 I. WTpHxoaaRq llHHHR - 1111HHR aaaHMOAeikTBHR - cooTaeTcTay
eT noTeH~Hany B03MYll\eHHR V(w). 3anHweM nepable l.llleHbl a paano~e
HHH AllR Maccoaoro onepaTopa M ... (w): 

q 

5 



ao 1 - 2 
M -+(w) =-I. D-+ (w) + a 1 1- I. D -+(w) I + 

q N-+q N-+ q 
q q 

1 - 3 
+ a 2 I - I. o .. (w) I + 

N q q 

+ a 2 -
1
- I. D-+ -+ (w) D-+ -+ -+ (w) ii. -+ (w) + 

1 N2 -+ -+ q - q q- q - q q- q 
q 1q2 1 1 2 2 

/18/ 

AnH Taro, 4T06bl Bbi4HcnHTb M-+(w) T04Ho, Heo6xOAHMO npocyMMHpo
saTb secb PRA s npaso~ 4acT~ /18/, 4TO npaKTH4eCKH HeB03MOmHo 
BBHAY OTCYTCTBHH Manoro napaMeTpa, n03TOMY npHXOAHTCH orpaHH-
4HBaTbCH cyMMHposaHHeM BKnaAOB HaH6onee samHbiX AHarpaMM. BHAHO, 
4To 4eTsepTbl~ 4neH s pa3nomeHHH AnH Mc;(w) onHcblsaeT npo~eccbl 
pacceHHHH Ha ABYX npHMecHx. AnH ynpo~eHHH 3aMeHHM ero Bblpame-

1 -HHeM a 2 [- I. D-+(w)]3 , 4TO 03Ha4aeT npeHe6pel!<eHHe 3<!>4>eKTaMH HH-
1 N -+ q 

Tep¢epeH~HH~PH y4eTe pacceHHHH Ha ABYX npHMeCHX /KnacTepax/. 

06o3Ha4aR D (w) =..!.. I. D-+ (w), nepenHweM I 18/ s BHAe 
nn N -+ q 

q 
- - 2 2 -a 

M~(w) =a 0D (w)+a
1

D (w)+(a 2 +2a 1 )D (w)+ .... 
ij nn nn nn 

/19/ 

BHAHO, 4TO s /19/ M-+(w) yme He 3aBHCHT oT q. BBOAH 6e3pa3Mep
q_ 

HY~ nepeMeHHY~ v 2= ...!!! w 2, Bblpa>KeHHe AnH Dnn (w) 3anHWeM B BHAe 
A.. 

1 - -
Dnn (v) =-1- I. 1 =-f(v2 -ll-M(v)), /20/ 

A 1N q v2 - ~- (! 0 - f -+)- M(v) At 
q 

rAe M(v)=M(v)/Al. nepenHweM /20/: 

1 
Wmax 

f 
0 

p(w 2) dw2 

z - w2 
/21/ 

3AeCb z = v 2- K-M(v) H BBeAeHa <I>YHK~HH nnoTHOCTH cocTOHHH~ p(w
2

). 
PacCMOTPHM MOAenbHY~ nnOTHOCTb COCTOHHH~ 

p(w2) 

{ 

-
2
- v w 2 (2f o - w2 ) , 

"r2 = 0 

3w 

/22a/ 

/226/ 

AnH xa66apAoBcKoro /22a/ H Ae6aescKoro /226/ cneKTpos, o6~4HO 
npHMeHHeMbiX npH pac4eTaX B TeopHH HeynOPHA04eHHbiX CHCTeM, Ypas-

6 

HeHHe /19/ C y4eTOM COOTHOWeHH~ /20/-/22/ CTaHOBHTCH ypaBHeHHeM 
OTHOCHTenbHO M(v), npocyMMHPOBaTb PHA /19/ B o6~eM cny4ae He 
YAaeTcH, no3TOMY o6~4HO paccMaTPHBa~T TonbKO neps~~ 4neH PHAa, 
4TO COOTBeTCTBYeT HHTepnonH~HOHHOMY npHfinHmeHH~ B MeTOAe Kore
peHTHOrO noTeH~Hana /3~ KoTopoe oKa3anocb snonHe ycnewH~M npH 
npoH3BOnbH~x KOH~eHTpa~HHX npHMece~ 13,4/, Mbl paccMOTPHM cny4a~ 
ManbiX KOH~eHTpa~H~ c 2 <<1, TOrAa pa3nomeHHe AnH M(v) npHHHMaeT 
BHA 

M(v) 

/23/ 

npH ycnOBHH, 4TO PHA B npaso~ 4aCTH /23/ CXOAHTCH, B BblpameHHH 
/23/ 

/24/ 

AnH Taro, 4T06bl nony4HTb caMocornacosaHHY~ CHcTeMy ypasHeHH~, 
Heo6XOAHMO Bbi4HCnHTb ycnoBHble $yHK~HH rpHHa, C nOMO~b~ KOTOP~X 
Bb14HCnH~TCH cpeAHeKBaApaTH4Hble CMe~eHHH Ya B /3/, /7/. 

Y:nos~bl,e ¢r ~n~e~~~~IOT~~- ~~e~~~~~ _ o6~~~~~:-~!li~) ~-~~) .. :'-~-···· 
<..."naLinn' \W}/C 9 ''V 1 ''+'"'' J..,ULo\P'I\.11111'-''- "'-' ... ""'H'''-._ ""'- ,.,, .... ..,,~,-· .... ~• ,,,...., ,.~- .. ·---····, 

4TO B Y3ne D HaXOAHTCH H4e~Ka copTa a. B npHfinHmeHHH Mana~ KOH
~eHTpa~HH /23/ nony4aeM: 

- Dnn, (w) 
D n (a) n' (w) = --~~-----

1 - V (a) (w) D (w) 
n nn 

/25/ 

(a) 
3AeCb Vn (w)=Vn(w) npH ycnoBHH, 4TO tna = 1 /eM. /11//. CpeAHe-
KBaAPaTH4Hble CMe~eHHH Ya HaXOAHTCH CTaHAaPTHbiM o6pa30M C no
M~b~ cneKTpanbHblx TeopeM H ¢r /25/. B KnaccH4ecKoM cny4ae ypas
HeHMe AnH HHX HMeeT BHA 

.. dv 2 A 1 
(} f- [-- lmD ( ) (v + id] 

0 y2 " nan 
/26/ 

rAe BBeAeHa 6e3pa3MepHaH TeMnepaTypa (} = T/(A~/ B1 ). CaMocorna
cosaHHaH CHCTeMa /3/, /20/, /21/, /22/, /23/, /25/ H /26/ onpe
AenHeT OAHO$OHOHHy10 <!>r, 3Ta <!>r onHCbiBaeT peaK~HIO CHCTeMbl Ha Ae~
CTBHe BHewHero 3aBHCH~ero OT BPeMeHH nonH H onpeAenHeT AHHaMH4e
CKYIO BOCnpHHM4HBOCTb CHCTeMbl C raMHnbTOHHaHOM /1/. non~ca <!>r HnH 

7 



AHHaMH4eCKOH BOCnpHHM4HBOCTH Aa~T HH~OpMa~H~ 06 3neMeHTapH~X B03-
6y)!(,qeHHRX, ee cTaTH4eCKHH npeAen (ru= 0) - o TeMnepaType nepexoAa. 

3. BnHHHHE AE~EKTOB HA MHrKY~ MOAY 

CneKTpanbHaR nnoTHOCTb eoa6yi!<AeHHH /~yHK~Hn pacceRHHR/ onpe
AenReTCR MHHMOH 4aCTb~ eocnpHHM4HBOCTH: 

, -+ ) -x. (q, ru =- ImDif (()) +it) = 

(i)r(q, (&)) 
------------~----------------, 
£())~ -B(q,(i))- ())2]2 +cJ!r~q,())) 

q 

rAe AeHCTBHTenbHaR H MHHMaR 4aCTH Maccoeoro onepaTopa 

-+ -+ 
8 (q, (i)) = - ReM-+ (())); (i)r (q, (i)) =- ImM -+ (()) + if) 

q q 

/27/ 

/28/ 

xapaKTepH3Y~T nepeHOPMHPOBKY 3HeprHH H 3aTyxaHHe B036Y~AeHHH co
OTSeTCTSeHHO, 4aCTOTa ())~ onpeAenReTCR non~COM ~r /9/ S npH6nH
~eHHH SHpTyanbHOrO KPHCT~nna, 

B MOAenH /1/ S npeAene CMe~eHHR SHe KPHTH4eCKOH o6naCTH HMe
eTCR xopowo onpeAeneHHaR MOAa Kone6aHHH - MRrKaR MoAa c ManoH 
eenH4HHOH aaTyxaHHR. B 3TOM cny4ae socnpHHM4HSOCTb /27/ Mo~eT 
6~Tb aanHcaHa e BHAe 

/29/ 

-+ -+ 
rAe r (q) = r(q, ()) = 0 -+), a nepeHOPMHPOSaHHaR 4aCTOTa onpeAenReTCR 
ypaSHeHHeM q 

2 2 .. 
0-+ = (i) .. - 8 ( q, 0 -+ ) • 

q q q /30/ 

B~pa~eHHe /23/ BMecTe c /20/-/22/ RBnReTcR ypasHeHHeM AnR Maceo
sora onepaTopa. 

AnR Ka4ecTBeHHoro o6cy>KAeHHR ynpocTHM s~pa~eHHe AnR M (v), 
noACTaenRR e /23/ AHaroHanbH~e 4aCTH Hynee~x ~r /9/. TorAa, Hc
nonb3YR /9/, /23/, /30/, HMeeM: 

/31/ 

8 

J 

2-
g Dnn (v + if) 

8 ° = - Re---,.----
1 - gO (v +if) 

/31a/ 
nn 

/32/ 

TeMnepaTypa nepexoAa onpeAenReTcR H3 ycnosHR o6pa~eHHR s Hynb 
o6paTHOH cTaTH4eCKOH eocnpHHM4HBOCTH )( -l (q-= qc, (i) = O)=O~c· l-1c
nonb3YR /31/, nony4aeM ypaeHeHHe AnR onpeAeneHHR T0 npH nepexo
Ae s ~eHTpe 30H~ 6pHnn~3Ha_ q0 = 0: 

2 At-
0 q=O(Tc) = m£\ - c 1c28o. /33/ 

B o6nacTH 4aCTOT 0 >> r AHHaMH4eCKaR socnpHHM4HSOCTb /29/ HMeeT 
pe30HaHCH~H xapaKT~p C MaKCHMyMaMH npH 4aCTOTaX ()) • ± 0 q H nony
WHPHHOH nHKOS r. 0 q "' (i) q ' nOCKOnbKY nepeHOPMHPOSKa 4aCTOT~, 
CSR3aHHaR C r AHCnepCHOHH~MH COOTHOWeHHRMH, S 3TOM cny4ae TaK~e 
M~n~. nn MPnP nn~fin~WP~WA K TnUKP nPnPVnn~ U~rTnT~ 0 VMP~~-. .. ~ 

WaeTCR, H S o6nacTH Oq <<r SOCnpHHM4HSOCTb /29/ npHHHMaeT pe
naKCa~HOHHbiH xapaKTep C MaKCHMYMOM npH ()) -+ 0: 

/34/ 

rAe epeMR penaKca~HH onpeAenReT WHPHHY ~eHTpanbHoro nHKa 

2 
1/r q = Oq/r. /35/ 

TaKHM o6paaoM, npH T -+ T
0 

npoHCXOAHT nepexoA H3 peaoHaHcHoro 
pe~HMa BAanH OT Tc, KOrAa 6) q >> r. s penaKca~HOHH~H pe~HM e6nH3H 
OT T0 , KOTAa 0 <<r. npH 3TOM S CaMOH T04Ke nepexoAa cornaCHO 
/33/ HCXOAHaR JsbiCOK04aCTOTHaR/ MRrKaR MOAa HMeeT KOHe4HOe 3Ha-
4eHHe: 

2 2 6 (i)oo<Tc) = (i)q=O = cl Cz so. /3 I 
B npocTeiiweM npH6nH~eHHH e npeAene Manoii KOH~eHTpa~HH Ae~eKTOS 
Cz 3TO 3Ha4eHHe 4aCTOT~ MRrKOH MOA~, KaK H ee 3aTyXaHHe /32/, 
nponop~HoHanbHO c~. EcnH ~e pewaTb nonHoe ypaeHeHHe AnR Maceo
sora onepaTopa /2j/, TO 3aSHCHMOCTb ())q=O (T0 ) H r OT KOH~eHT
pa~HH RBnReTCR Gonee cno~Hoii. 
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8/ r/ 

Pnc.l. TeMnepaTypHaH 3aBHCHMOCTb <IacToTbi MHrKOH !PoHoHHOI1 

MO,ll;bl cu!, C,ll;BHra 'laCTOTH 8 2 H 3aTyxaHHH r: a/ - 11 JKeCT

KaH" ITPHMeCb, 6/ - 11 MHrKaH11 npHMeCb, B/ - 3aMopoJKeHHaH 

xaoTH<IecKaH npHMecb, r/ - 3aMopo~eHHaH nonHpH30BaHHaH 

ITPHMeCb 0 ~l- napaMeTp nOpHp;Ka B CHCTeMe, 

AnH 6onee AeTanbHoro 8~HeHeH~H xapaKTepa 8n~HH~H Ae~eKT08 
Ha no8eAeH~e MHrKo~ MOA~ 6~no npoeeAeHo 4~eneHHoe peweH~e e~e
TeM~ ypa8HeH~~ /3/, 171, /21/, /226/, /23/-/26/, peaynbTaT~ KO
Toporo np~8eAeH~ Ha p~e.1, 06eyA~M OTAenbHO Bn~HH~e meeTK~X, 
MHrK~X ~ aaMopomeHH~x Ae~eKT08 eornaeHo Knaee~~~Ka~~~ , AaHHO~ 

8 paaAene 1. 
>:<eeTKaH np~Meeb np~80A~T K yMeHbWeH~IO TeMnepaTyp~ ~aaoeoro 

nepeXOAa, np~4eM np~ HeKOTOPO~ KP~T~4eeKO~ KOH~eHTpa~~~ nepe
XOAa B e~eTeMe He 6yAeT eo8eeM /eM, TaKme/5,7/ /, Ha p~e.1a 
noKaaaHo TeMnepaTypHoe noBeAeH~e 8en~4~H w!, 8 2 ~ r 0 I 8 6ea-

2 iii 2 "2 1 "o r iii r. 1 pa3MepHbiX nepeMeHH~X CU
00 

= -cu=O' u =-c1c2 u ~ =-c 1c2 O 
Atq At At 

np~ KOH~eHTpa~~~ np~Meee~ o 2 = 10-1 ~ napaMeTpax MoAen~ /4/ 
y = -5, K = 1, fo = 20. CAB~r 4aeToT~ MHrKo~ MOA~ 8 2 ~ r eoapa
eTa~T no Mepe np~6n~~eH~H K TeMnepaType ~a308oro nepexoAa T0, np~ 
KOTOPO~ o6paTHaH 80enp~~M4~BOeTb X 01= 0 5= cu 2 -8 2 o6pa~J.~aeTeH 
8 Hynb. B Ta6n~~e 1 np~8eAeH~ 3Ha4eH~H 8en~4~: cu!' 8 2 ' r ~ 
T0 8 aa8~e~MoeT~ oT KoH~eHTpa~~~. B~AHO, 4To 3Ta aae~e~MoeTb 
6n~3Ka K n~He~HO~. 

MHrKaH np~Meeb MomeT KaK yMeHbWaTb, TaK ~ y8en~4~BaTb TeMne
paTypy nepeXOAa 8 3aB~e~MOeT~ OT eoOTHOWeH~H rny6~H OAH04aeT~4-
HbiX noTeH~~ano8 oeHOBHO~ peweTK~ Vol ~ np~Mee~ V02 • np~ Vo2> VOl 
TeMnepaTypa nepexoAa yeen~4~8aeTeH, np~ v02 <V01 - yMeHbWaeTeH 
/eM. TaKme 15• 71 /. Ha p~e.16 noKaaaHo no8eAeH~e 8en~4~H cu 2,8 2 

-1 00 

~ r np~ KOH~eHTpa~~~ np~Mee~ o 2 = 10 ~ napaMeTRaX MOAen~ 
_ .. ,.. .. ,.. ~ "n ··~ ... , n ----·--.-.-.-. ........... ,,,.....,....,., r-.....,,...".._'"''-Y- au, K- •v, 10 -LV \.V02"" vol , ...... ............. r ..... _., .... ~ ................ _,_ ··.--,.-,-·r-1..r 

~J.~eMy eny4al0 eA8~r 4aeTOT~ ~ 3aTyXaH~e yMeHbWaiOTeH no Mepe np~-
6n~meH~H K T0 • B eornae~~ e 8~nonHeHH~M e~we aHan~aoM np~ 
noAXOAe K T0 e~eTeMa, KaK ~ 8 npeAbiAYIJ.IeM eny4ae, nepexoA~T ~3 
peaoHaHeHoro 8 penaKea~~OHH~~ pem~M: A8a 6oK08~X n~Ka ~YHK~~~ 
paeeeHH~H, eOOT8eTeT8yiO~~~e MHrKOMY ~OHOHy, eA8~raiOTeH K ~eHTpy, 
en~BaHeb B OA~H n~K, ~eHTp~pOBaHH~~ Ha Hyne80~ 4aeToTe, 0AHaKO 
een~ B eny4ae meeTKo~ np~Mee~ w~p~Ha 11 ~eHTpanbHoro11 n~Ka y8en~-

4~8aeTeH np~ T ... T 0 /TaK KaK r y8en~4~BaeTeH np~ T ... T ol' TO 
a eny4ae MHrKo~ np~Mee~ 3Ta w~p~Ha yMeHbwaeTeH. 3ToT peaynbTaT 
MomHo noHHTb, een~ o6paT~Tb 8H~MaH~e Ha e~pameH~e AnH M(v) 
8 eny4ae MHrKo~ np~Mee~: B~AHO, 4TO M(v) nponop~~oHaneH g2 /24/, 
KOTOpbl~ yMeHbwaeTefl np~ T ... To • 3a8~e~MOeTb 8en~4~H cu~' 8 2 ~ r 
OT KOH~eHTpa~~~ aHanor~4Ha np~BeAeHHO~ B Ta6n.1. 

3aMopo~eHH~e xaoT~4eeK~e Ae~eKTbl np~80AHT K noH~meH~IO T 0 
/eM. TaKme /7,8/ /. Ha p~e. 1e noKa3aHo TeMnepaTypHoe no8eAeH~e 
8en~4~H cu! , 8 2 ~ r np~ KOH~eHTpa~~~ np~Meee~ C 2 = 1 0-2 ~ 3Ha4e
H~HX napaMeTp08 MOAen~ y = 10, K = 1 0, f 0 = 20, np~ paeeMoTpeH~~ 
aaMopo~eHH~x xaoT~4eeK~X np~Meee~ M~ nonaraeM AnH ynpOIJ.IeH~fl, 4TO 
~x Kone6aH~H Heey~J.~eeT8eHH~ ~ ~ 

2 
.. ± y'y;;;--/ eM. 36/. B ypa8HeH~~ 

/3a/ noene eTpyKTYPHOrO yepeAHeH~H ~ 2 8blnaAaeT. 
3aMopomeHHble nonHp~aoeaHH~e Ae~eKT~ (~2 =+v'-:yr;z) ~3MeHHIOT TeM

nepaTypy nepexoAa 8 aae~e~MoeT~ OT 3HaKa nonnp~aa~~~: een~ nonH-
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Ta6.nH~a I 

3aBHCHMOCTh napaMeTpOB MHrKOH MOAhl H TeMnepaTyphl 
~a3oBoro nepexoAa OT KOH~eHTpa~HH B cnyqae ~eCTKOH 
npHMeCH I y = -5' K = I' r 0 = 201 

c2 ())2 
00 

82 r To 

2,5xlo-2 0,05 0,059 2,06xi0-2 2,0 

5,0x10 -2 0,07 o, 115 4,03xlo-2 I, 7 

I,OxiO -1 o, 14 0,219 7,43x10 -2 1,2 

2,0xlo- 1 0,25 0,395 I ,31xlo-l O, I 

3,0xl0 
-1 

HeT ~a3oBoro nepexoAa 

Ta6nH~a 

3aBHCHMOCTh napaMeTpOB MHrKOll MO~I, COOTBeTCTBY~~eH 
MaKCHMYMY BOCnpHHMqHBOCTH npH CU = 0 OT KOH~eHTpa~HH 
B cnyqae 3aMopo~eHHOH nonHpH3oBaHHOH npHMeCH I y = I 0, 
K = 1 o, r 0 = 201 

c2 
2 8 '2 r To cuoo 

1 ,Oxlo-3 0,203 0,039 I, 75xl o-4 2,6 

2,5xlo-3 0,33 0,095 7 ,8xl 0-4 2,8 

5,0xi0-3 0,54 0,192 2,7x10 -3 3,4 

1 ,Oxlo-2 0,86 0,378 9,6xlo-3 3,0 
-2 2,0xl0 I ,37 0,790 3,5x10 -2 3,0 

2 

PH3a~HR Ae¢eKTa cosnaAaeT no 3HaKy C nOI1RPH3a~l-1ei1 napaMeTpa no-
PRAKa B OCHOBHOH peweTKe, TO TeMnepaTypa noBWWaeTCR, B npOTio1B
HOM' cny4ae - noHio1>KaeTcR /eM, TaKM<e lSI I. Eionee lo1HTepecHwi1 3$
¢eKT COCTOio1T B pa3MWTio11o1 $a30BOrO nepeXOAa, Ha Plo1C, 1r noKa3aHO 
noBeAeHio1e napaMeTpOB cu! , 8 2 , r 1o1 napaMeTpa nOPRAKa 11 1 np1o1 
KOH~eHTpa~lo11o1 c 2 = 2, 5.10-3 lo1 napaMeTpax MOAe/11-1 y = 10, K = 10, 

n-2 f 0 = 20, KaK Blo1AHO, CTaTio14eCKaR BOcnplo11o1M41o1BOCTb Clo1CTeMW Xo=••o 
B T04Ke nepeXOAa He o6pa~aeTCR B 6eCKOHe4HOCTb, KaK B npeAWAY-
~Io1X CI1Y4aRX, a lo1MeeT MaKCio1MyM, xapaKTepHWH AllR pa3MWTWX $a30BWX 
nepexoAOB 16/, TeMnepaTypHoe no11o~eH1o1e MaKCio1MyMa cna6o 3aBI-1Cio1T 
OT 4aCTOTW BHeWHero nOilR cu, KaK nOKa3aHO Ha plo1C,2, B Ta6111o1~e 2 
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2.0 

1.0 

0.0 5.0 

4. OEiCY>KAEHHE 

1o.o e 

nplo1BeAeHW 3Ha4eHio1R napaMeTpOB 
MRrKOH MOAW, COOTBeTCTBY~~Io1e 

MaKCio1MYMY eocnplo11o1M41o1BOCTio1 npl-1 
cu = 0 B 3aBio1Cio1MOCTio1 OT KoH
~eHTpa~l-11-1 np1-1Mecei1. 

PHc,2, TeMnepaTypHaH 3aBH
CHMOCTh CTaTHqecKOH BOCnpHHM
qHBOCTH CHCTeMhl AnH BHemHero 
nonH, 3aBHCH~ero OT qacTOTbi, 
B cnyqae 3aMopo~eHHon nonH
pH3oBaHHOH npHMecH: I - cu = 

0,0; 2 - cu = 0,36; 3 - cu 
0,54 I c 2 = 2xlo-2 , y = 
1 o, K = 1 o, r 0 = 201 • 

llo/1y4eHHWe B npeAWAY~eM paaAe/le pe3yllbTaTW noKa3WBa~T, 4TO 
pa 3Bio1TaR TeOplo1R no3B0/1ReT Ha nOI1YMio1KpOCKOnlo14eCKOM YPOBHe Onlo1CaTb 
60ilbWOe pa3H006pa31o1e CBOHCTB CTpyKTypHWX $a30B~X nepeXOAOB 
B Kplo1CTa/1/1aX C Ae¢eKTaMio1, 06CYA1o1M npeAellW nplo1MeHio1MOCTio1 lo1 B03MOIK
HOCTio1 cpaBHeHio1R C 3KCneplo1MeHTOM, npeAellW nplo1MeHio1MOCTio1 TeOplo11o1 
orpaHio1 4eH~ 1o1Cn0/1b3YeM~Mio1 nplo16/11o11KeHio1RMio1, A/lR Onlo1CaHio1R $OHOHOB MW 
Hcnollb30Balllo1 nceBAOrapMOHio14eCKoe np1o16111o1>KeH1o1e, KOTopoe cnpaeeA
Illo1BO eHe Kplo1Tio14ecKoi1 o6nacTio1 191. HeynoPRA04eHHOCTb peweTKI-1 pac
CMaTplo1eaeTCR B nplo16/11o11KeHio11o1 XaOTio14eCKio1 pacnOilOIKeHH~X Ae¢eKTOB, 
XOTR B pea/lbHWX KPio1CTa~/1aX, a TaK>Ke B KPio1Tio14eCKOH 0611aCTio1 B03MOIK
H~ 3$$eKT~ KnacTeplo13a~"""" Ae¢eKTOB, HaKoHe~, B nplo16111o1>KeHio11o1 Ko
repeHTHoro noTeH~I-1ana, OAI-1H 1-13 eap1o1aHTOB KoToporo 6w11 HaMI-1 lo1cnonb-
30eaH, npeAnOilaraeTCR, 4TO MOA~ OCHOBHOH peWeTKI-1 lo1 nplo1MeCHaR 
MOAa AelloKalllo130BaH~, 4TO 3aBeAOMO BWnOilHReTCR TO/lbKO B C/1y4ae 
>KeCTKio1X 1o1 MRrKio1X nplo1Mecei1, 0THOCio1TellbHO >Ke 3aMopo>KeHHWX 1-1, 803-
MOIKHO, MRrKio1X nplo1Mecei1 B KPio1Tio14eCKOH 0611aCTio1 3TOrO 3apaHee CKa-
3aTb He/1b3R - HaM Helo13BeCTHW lo1CC11eAOBaHio1R npo611eMW 110Kalllo13a~lo11o1 

B036Y>KAeHio1H B AaHHOM Clly4ae, 
AeTallbHOe cpaeHeHio1e c 3Kcneplo1MeHTOM Ha AaHHOM 3Tane B03MOIKHO 

TO/lbKO Ha Ka4eCTBeHHOM ypoBHe, 3TO CBR3aHO rllaBHWM o6pa30M C TeM, 
4TO e 1-1Me~~lo1XCR 3Kcneplo1MeHTax TPYAHO 1o1AeHTio1$1o1~1o1POBaTb Tlo1n Ae¢eK
Ta, A/lR 3Toro, B 4aCTHOCTio1, MOIKHO lo1CnOI1b30BaTb no/1y4eHHOe 3AeCb 
noeeAeHio1e xapaKTeplo1CTio1K MRrKoi1 MOAW. Hanplo1Mep, 3Kcneplo1MeHTW no 
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H3y4eHH~ BnHRHHR Ae~eKTOB Ha CTpyKTYPH~H $a30B~H nepeXOA B THTa
HaTe CTPOH~HR/l0/nOKa3~Ba~T, 4TO C 6onbWOH eepORTHOCTb~ B AaHHOM 
cny4ae HMenHCb ~eCTKHe Ae~eKT~. 3aMeTHM TaK~e, 4TO npH cpaBHe
HHH C 3KCnepHMeHTOM paC4eTa noBeAeHHR 3aTyXaHHR MRrKOH MOA~ He-
06XOAHMO Y4HT~BaTb H APYrHe MeXaHH3M~.B nepey~ 04epeAb,3TO OTHo
CHTCR K paCCMaTpHBaeMOMY B AaHHOH pa6oTe ~OHOH-~OHHOMY B3aHMO
AeHCTBHI'l, KOTopoe npHBOAHT K yeenH4eHHIO aaTyxaHHR npH T-+ To. B pa-
6oTe1121,HanpHMep, 6~no noKaaaHo, 4TO aaMopo~eHH~e Ae~eKT~ e~
a~ea~T nHHeHHY~ CBR3b KPHTH4eCKOH MOA~ c APYrHMH MOAaMH, 4TO 
npHBOAHT K A06aBKe K 3aTyXaHH~, KOTOpaR BeAeT ce6R, KaK 
~r - [ (T- T )/T ] -l/2 

c c 

AeTop~ e~pa~a~T npHaHaTenbHocTb A.n.neeaH~KY H H.M.nnaKHAe 
aa o6cy~AeHHR peaynbTaToe pa6oT~. 
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5. AKceHoe B.n. H AP· OTT, 1978, 20, c.1469. 
6. naHHC M., rnacc A. CerHeT03neKTPHKH H POACTBeHH~e HM Ma

TepHanbl. "MHp", M. , 1981 • 
A - ,. ~ 

I• Mt<.L.t::HUI:i D,JI,, I-II'IAbiK 1-1,1\1, UV11H1, 1"'1/-0L-IO?, ~ybHa, I~OL; 

Ferroelectrics, 1983 /e ne4aTH/, 
8. neeaHI'JK A.n. H AP· ~3T~, 1979, 76, c.345. 
9. AKceHOB B.n., nnaKHAa H.M. TM~. 1978, 34, c.364. 

10. Hasting J.B. et al. Phys.Rev.Lett., 1978, 40, p.237. 
11. Wagner D. et al. Z.Phys., 1980, B37, p.317. 
12. Levanyuk A.P., Sigov A.S. J.Phys.Soc.Jap., Suppl.B, 1980, 

49, p.13. 

14 

PyKonHCb nocTynHna 
27 Hll>nR 

B H3AaTenbCKHH OTAen 
1983 roAa. 

HET nH nPOBEnOB B BAWER BHBnHOTEKE? 

8bl MOJKeTe OOJIY'IMTb DO OOliTe nepe'IMCJieHHble HMJKe I<HMrM, 

eCJIM OHM He 6biJIM 381<838Hbl paHee. 

A3-11787 TPYAW III H8*AYHapoAHOH wKonw no HeHTpDHHoH ~3HKe. 
AnywTa, 1978. 

AIJ-11807 TpyAw III H8*AYHapoAHoro co•~aHHA no nponop~HoHan~
HWM H APeH$0•wM KaMepaM. AY6Ha, 1978. 

TPYAW VI BcecooaHoro coa~aHHA no ycKOPHTenAM aapA
•eHHWX 4aCTH~. tly6Ha, 1978 /2 TOMa/ 

111,2-12036 TpyAW V H8*AYHapoAHOro ceMHHapa no npo6neMaM ~3HKH 
awcoKHx 3HeprHH. AY6H·a, 1978 

Al,2-12450 

1111-80-13 

114-80-271 

114-80-385 

A2-81-543 

1110,11-81-622 

111,2-81-728 

1117-81-758 

111,2-82-27 

P18-82-117 

112-82-568 

119-82-664 

A3. 4-82-704 

TPYAW XII He*AYHapDAHoH WK011W MOOOAWX Y4eHWX no ~3HKe 
BWCOKHX 3HeprHH. DpHMOPCKO, HP6, 1978. 

TPYAW VII BcecooaHoro coae~HHA no ycKOPHTenAM aapA
•eHHWX 4aCTH~ 0 tly6Ha, 1980 /2 TOMa/ 

TPYAW pa604ero coae~aHHA no cHcTeMaM H MeTOAaM 
aHanHTH4eCKHX BW4HCneHHH Ha 38M H HX npHMeHeHHQ 
B TeopeTH4eCKOH ~3HKe, tly6Ha, 1979 

TpyAW Me*AYHaPOAHOH KOH¢epeH~HH no npo6neMaM 
HecKonbKHX Ten a AAePHOH ~3HKe. AY6Ha, 1979. 
TPYAW He*AYHapOAHOH WKOnW no CTPYKType AApa. 
AnywTa , 1980. 

TPYAW VI He•AYHapoAHOro coa~aHHR no npo6neMaM KBaH
TOBOH TeOpHH nonA. AnywTa, 1981 
TPYAW He•AYHaPOAHOro coae~aHHR no npo6neMaM MaTeMaTH-
4ecKoro MOAenHpoaaHHR a RAepHo-~H3H4eCKHx HccneAoaa
HHRX. AY6Ha, 1980 

TpyAW VI He•AYHaPOAHoro ceMHHapa no npo6neMaM ~H3HKH 
awcoKHX 3HeprHH. lly6Ha, 1981. 
TPYAW I I Me*AYHapoAHOro CHMn03HyMa no H36paHHWM 
npo6neMaM cTaTHCTH4eCKOH MexaHHKH. lly6Ha, 1981. 

TpyAW He•AYHapoAHOro CHMn03HyMa no nonRpHaa~HOHHWM 
RBneHHRM B ~H3HKe BWCOKHX 3HeprHH. tly6Ha, 1981. 
TpyAW IV coae~HHR no HcnonbaoaaHHQ Hoawx RAepHo
~H3H4eCKHX MeTOAOB AnR peweHHR Hay4HO-TeXHH4eCKHX 
H HapoAHOX03RHCTBeHHWX aaAa4. AY6Ha, 1981. 
TPYAW coae~aHHR no HccneAOBaHHRM a o6nacTH 
penRTHBHCTCKOH RAePHOH ~H3HKH. AY6Ha, 1982. 

TPYAW coae~aHHR no KonneKTHBHWM MeTOAaM 
ycKopeHHR. AY6Ha, 1982. 
TPYAW IV lle*AyHaPOAHOH wKonw no HeHTPOHHOH 
~H3HKe, tly6Ha, 1982. 

3 p. 00 K. 

6 p. 00 K. 

7 p. 40 K. 

5 p. 00 K. 

3 p. 00 K. 

8 p. 00 K, 

3 p. 50 K. 

3 p. 00 K, 

5 p. 00 K. 

2 p. 50 K. 

2 p. 50 K. 

3 p. 60 K. 

5 p. 40 K. 

3 p. 20 K. 

3 p. 80 K. 

p. 75 K, 

3 p. 30 K, 

5 p. 00 K, 

3BK83bl H8 ynOMHHyTble KHHrH MOrYT 6b1Tb HanpasneHbl no anpecy: 
101000 MOCKB8, rnaBnO'IT8MT, n/H 79 

~3AaTen&CKHH OTAen 06beAHHeHHOrO HHCTHTYT8 HAePHbiX HCCneAOB8HHA 



TEMATHqECKHE KATErOPHH llYBnHKAUH~ 

OBDE~HHEHHOrO HHCTHTYTA ~PHYX 

• HCcnE~OBAHHR 

HH.QeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa a~coKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTPOCKOnHR H paAHOXHMHR 

], ~H3HKa TR*en~X HOHOB 

8. KpHoreHHKa 

YcKopHTenH 

10. AaTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~X 
AaHHWX 

11 . 8~4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H ~3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6nacTAX HayKH H TeXHHKH 

19. 6~H3HKa 
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AKCeHOB B.n., aHAWK A.D. P17-83-549 
HRrKaR ~HOHHaR MOAa B KPHCTannax C Ae~eKTaMH 

PaCCMOTpeHa AHHaMHKa peweTKH MQAenH CTPYKTYPHOro ~asoaoro nepeXOAa 
C Ae$eKTaMM. Pa3BMT MHKPOCKOnH~eCKH~ nOAXOA Ha OCHOBe MeTOAa caMOCOrna
coaaHHWX ~HOHOB M npH6nH•eHHR KorepeHTHoro noTeH~Hana. nony~eHa TeMnepa
TYPHaR M KOH~eHTpa~HOHHaR 3aBMCHMOCTb ~aCTOTW MArKO~ ~HOHHO~ MOAW H ee 
3aTyXaHMR A"R A~KTOB paanH~HWX THnOB, 

Pa6oTa awnonHeHa a na6opaTOPHH TeopeTH~ecKo~ ~HSHKH OHRH. 

tooe.eHMe 0G.eAMH8HHOrO MHCTMTYTa ~epHWX HCCneAO.aHH~. AY6Ha 1983 

Aksenov V.L., Dldyk A.Yu. P17-83-549 
Soft Phonon Mode In Crystalls with Defects 

Lattice dynamics of structural phase transition model with defects 
Is considered. The microscopical approach which Is based on the self
consistent phonon field approximation and coherent potential approximation 
Is developed. The temperature and concentratlonal dependence of soft phonon 
mode frequency and Its damping Is obtained for defects of different types. 

The Investigation has been performed at the Laboratoty of Theoretical 
Physics, JINR. 
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