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1. BBE,UEHI1E 

KPHCTaJIJIhI TBepAOrO paCTBOpa Sr X Ba 1_ Nb 20S (SBN - x) rrpH KOMx
HaTHOH TeMrrepaTYpe H rrpH 0,25.$ X.$ 0,75 HBJIHIOTCH cerHeT03JIeKTpHKaMH, 

rrpHHaAJIe)f(aT K TeTfarOHaJIhHOH CHHrOHHH H HMeIOT CTPYKTYPY THrra BOJIh

IPpaMoBoH 6POH3hI 11 • CTpYKTypa SBN He rrOJIHOCThIO yrrOpHAOtJeHa: no

MHMO rr03mJ;HOHHoro 6eCrrOpHAKa aTOMOB KHCJIOpOAa B NbO -oKTa3Apaxs 
cymecTByer 6eCrrOPHAOK, CBH3aHHhIH C 3arrOJIHeHHeM 11leCTH 3J;<BHBaJIeHTHhIx 

KpHCTaJIJIOrpaIPHtJeCKHX rrOJIO)f(eHHH rrHThIO aTOMaMH Sr HJIH Ba. <l>a30BhIH 

rrepexoA ( Tc '" 350 K H 3aBHCHT OT x) H3 BhIcoKoTeMrrepaTYPHoH rrapa

3JIeKTpHtJeoKoH (BepOHTHO, C cHMMeTpHeH 4/mmm) IPa3hI B cerHeToIPa3Y 

(4mm) HMeeT pa3MhIThIH xapaKTep, 'ITO OTpR)f(aeT penaKcalUIOHHhIH Mexa

HH3M B03HlfKHOBeHHH CerHeT03JIeKTpHtJecKHX :xPIPeKTOB B SBN. 

B pa60Tax!2.31 B KPHCTaJIJIax SBN C COCTaBaMH x = 0,33 -;. 0,75 Ha

6nIOAaJIOCh CHJIhHOe AH«P<PY3Hoe pacceHHHe peHTreHOBCKHX JIYtJeH B rrJIO

CKOCTHX, rreprreH,l1;HKYJIHPHhIX c*, H 06HapY)f(eHhI CJIa6hIe cBepxcTpYKTYP

HhIe peIPJIeKChI THrra (h/3,1t/3, e/2) . II03AHee, B pa60Tax illHeKa H Ap.l4. 5/ , 

6hIJIa HaifAeHa HeCOH3MepHMaH MOAYJISll.\HH OCHOBHOH CTPYKTYPhI pa3JIHtJ

HhIX rrpeACTaBHTeJIeH TeTparOHaJIhHOH BOJIhIPpaMoBoH 6poH3hI. B 3THX pa60

TaX rrOKa3aHO, 'ITO B KPHCTaJIJIax SBN -71 rrpH KOMHaTHoH TeMrrepaTYpe 

cyw,ecTBYeT HecoH3MepHMaH IPa3a c. BeKTopoM MOAYJIHl(HH qo= ± ~ a* ± 
1+0 -> 1-> ... ... ... 4 

±-b* +-c * ( a * , b* , c * - 6a3HCHhIe BeKTOphI 06paTHoH pe11leTKH) H 
4 2 ... .,. 

napaMeTpoM MOAYJIHl(HH 8 = 0,26 ± 0,05. KOM6HHaI.J,HH 3HaKa Y a* H b*.u,aJOT 

4 B03MO)f(HhIX HarrpaBJIeHHH BeKTopa q8. Ha6JIIOAaeMyIO AHIPpaKI.J;HoHHyIO 

KapTHHY OKa3aJIOCh HeB03MO)f(HbIM rrpoHHTeprrpeTHpoBaTh B paMKaX COH3

MepHMoH cBepxcTpYKTYPhI, rrpeAJIO)f(eHHOH B /3/ • 

B pa60Te /6/ Ha KpHCTaJIJIaX SBN -60 H SBN -75 B AHarra30He TeMrrepa

ryp OT 100 AO 800 K H3YtJaJIHCh ABoHHoe JIYtJerrpeJIOMJIeHHe H peJIeeBCKOe 

pacceHHHe CBeTa, a TaK)f(e H3MepHJIHCh K03IPIPHIJ;HeHThI TeIIJIOBoro paC11lHpe

HHH (S 1 BAOJIh it H S3 BAOJIh C) H AH3JIeKTpHtJeCKaH rrOCTOHHHaH f 33 • 

IIoMHMO H3BeCTHoro pa3MhIToro IPa30Boro rrepeXOAa C MaKCHMYMOM f 33 

rrpH Tc H CHJIhHhIM B03paCTaHHeM CBeTOpaCCeHHIDI, rrpH TeMrreparype OKOJIO 

700 K 06HapY)f(eHhI rrpH3HaKH eme OAHoro pa3MhITOrO rrepeXOAa, corrpoBO)f(

AaIOmerOCH aHOMaJIHHMH B ABOHHOM JIetJerrpeJIOMJIeHHH H TeIIJIOBOM paC11lH

peHHH. ABTOphI IS/ 06Cy)f(iJ:aIOT B03MO)f(HOCTh B03HHKHOBeHHH CerHeT03JIa

CTHtJecKOH IPa3hI C CHMMeTpHeH mmm H rroCTYJIHPYIOT CHMMeTpmo mm2 AJIH 

CerHeT03JIeKTpHtJecKoH IPa3hI. OAHaKo HX BhlBOAhI OCHOBaHhI HCKJIIO'lHTeJIh

HO Ha cymecTBOBaHHH aHOMaJIHH K03IPIPHl.\HeHTa S 1 H Ha OIITHtJecKOM Ha

6JIIOAeHHH AOMeHorrOA06HOH KapTHHhI rrpH MeXaHHtJeCKOM HJIH 3JIeKTpH

tJecKOM B03AeHCTBHH Ha KPHCTaJIJI. 

© 06J.8ABHalHbIi -CI'JITYT ~e ;'MWtRi~~~i~'l ~987 
U"""llf,~-« ;,(( '·.f,,~ ... ~<t,,!> j'"t:.~JI.:r.. ",_ ........ , ,,',..dlva~.~~ •..,. 


6!4Smd~jTEKA 

1 

http:pa60Tax!2.31


-

B HaCTOmu.eH pa60Te cJJ:eJIaHa nOIIbITKa, HCnOJIb3YH B03MO:l£Q{OCTH 

HeiiTpoHHoH JJ:H<ppaKTOMeTpHH, n011Y'lHTb JJ:On011HHTeJIbHhle JJ:aHHble KaK 

o xapaKTepe MOJJ:Y11HUHH CTPYKTYpbI KPHCTaJIJIOB SBN, TaK H 06 oco6eHHO

CTHX <pa30Bblx nepeXOJJ:OB B CeI'HeT0311eKTpHKax peJIaKCaIJ;HOHHoro THna. 

2. 3KCllEPHMEHT 

M3MepeHHH JJ:H¢lpaKUHoHHhlx cneKTpOB npoBeJJ:eHhI Ha HeHTpoHHoM 
171JJ:H<ppaKTOMeTpe LlH.2 , JJ:eHCTByrow;eM Ha HMnY11bcHoM pea.KTope MBP-2 

B na60paTopHH HeHTpoHHOH <pH3HKH OMHM, H Ha TpeXOCHOM CneKTpOMeTpe 

TKSN-40U B PocceHAop<f>e (r)lP). 
LlH<ppaKToMeTp no BpeMeHH npo11eTa )lH-2 HMeeT O,IUfOKoopJJ:HHaT

Hyro n03HI.(HOHHO-qy'BCTBHTeJIbHYlO JJ:eTeKTOpHYlO cHcTeMY, 'ITO n03BOJIHeT 

BeCTH napaJI11e11bHYIO perHCTpaIJ;HlO JJ:H<ppaKUHOHHbIX JJ:aHHhIX B JJ:BYMep

HOM ceKTOpe 06paTHoro npOCTpaHCTBa. Pa3Mep~)1 ceKTopa onpeJJ:e11HlOTCH 

HlnepaanOM yr110B pacceHHHH H pa60tIHM JJ:Hana30HOM JJ:JIHH B011H H npH 

cpe,IUfeM yr11e 28 = 90° COCTaB11HlOT 118 ±2,5<o, 1 HM""l.::;: T'::;; 15 HM-l,
0 

T = 2 sin8/A - MOJJ:Y11b BeKTOpa 06paTHoH pellleTKH. Pa3pelllaIOW;aH cnoc06

HOCTh JJ:H<ppaKToMeTpa no 11 T/r paBHa 1 % npH A 0,4 HM, pa3BepTKa cneKT

}X>B no JJ:11HHe B011Hbl H yr11Y pacceHHHH B HalllHX 3KcnepHMeHTax BeJIaCh C llla

raMH 0,001 aM H 15 yr11.MHH. COOTBeTCTBeHHO. B03MO:l£Q{OCTh o,IUfOBpeMeHHoro 

Ha6111OJJ:eHHH KaK OCHOBHbIX pe<PJleKCOB, TaK H HX CaTe11JI1iTOB B npoTIDKeH

HOM ceKTope 06paTHoro npOCTpaHCTBa HB11HeTCH OCHOBHhIM JJ:OCTOHHCTBOM 

JJ:H<ppaKTOMeTpa no BpeMeHH np011eTa C n03HUHOHHbIM JJ:eTeKTopoM npH 

HccneJJ:oBaHHH MOJJ:Y11HPOBaHHbIX CTPYKTyp. 

TpeXOCHbIH cneKTpOMeTp TKSN -400 n03B011HeT npoBecTH cKaHHpoBa

HHe 06paTHoro npOCTpaHCTBa no JI1060MY 3apaHee onpeJJ:eJIeHHoMY HanpaB

11eHHlO. OrpaHHtIeHHH B BbI60pe 0611acTH cKaHHpoBaHHH CBH3aHbI C MaKCH

MaJIhHO JJ:OCTH:lKHMbIM yrnoM pacceHHHH 28max 85°. TKSN -400 o60PYJJ:o

BaH MOHoxpoMaTopOM H aHaJIH3aTOpOM H3 nHpo11HTHtIecKoro rpa<pHTa (HC

n011b30BaJIaCh IlJIOCKOCTh (002», ropH30HTaJIhHaH KOJIJIHMaUHH COCTaB11H

11a 60', 40' , 40', 85' (nepeJJ: MOHoxpoMaTopoM, 06paauoM, aHaJIH3aTopoM 

H JJ:eTeKTOpOM COOTBeTCTBeHHo), BePTHKaJIhHaH K01111HMaIJ;HH 6bIJIa CpaB

HHTe11bHO rpy60H (- 3°), aHaJIH3aTOp HaCTpaHBaJICH Ha perHCTpaIJ.HIO ynpy

roro pacceHHHH. 

B OT11HtIHe OT JJ:aHHbIX, n011YtIeHHbIX Ha LlH-2, JJ:H<ppaKUHoHHble IlHKH, 

H3MepeHHble Ha TpeXOCHOM CneKTpOMeTpe, COJJ:ep:>KaT BKJIa)J; OT BbIClllHX 

nopHJJ:KOB oTpIDKeHHH, H npH HCCJIeJJ:OBaHHH cBepxcTpYKTYP HJIH CHCTe

MaTHtIeCKHX nOraCaHHH Heo6xoJJ:HMO npeJJ:npHHHTh CneUHaJIhHble Mephl 

JJ:11H HCKJIlOtIeHHH BbIClllHX rapMOHHK B nepBHtIHOM nytIKe HeHTpoHoB. B 

HalllHX 3KcnepHMeHTax JJ:11H nora HCnOJIh30BaJICH rpa<pHToBbIH <pHJIbTP, 

HO, K CO:>KaJIeHHlO, n011Horo nO)J;aB11eHHH rapMOHHK npH HOMHHaJIbHOH 3Hep

rHH HeiiTpoHoB nepBHtIHOrO IIYtIKa Ei = 13,8 M3B (A= 0,2435 HM) JJ:OCTHtIL 

HeYJJ:aJIOcb. 

MOHOKPHCTaJI11 SBN COCTaBa SrO.7Bao.aNb20s 6hIJI Bblpam;eH no MeTO

JJ:Y qOXpaJIbCKoro. l1HTeHcHBHoCTb cBepxcTpYKTYPHbIX JJ:H<ppaKUHoHHbIX 

IlHKOB BeCbMa MaJIa, n03TOMY JJ:JIH 3KcnepHMeHTOB Hcn011b30BaJICH KPHCTaJIJI 

CpaBHHTeJIbHO 6011bllloro 06'beMa, '- 1 CMS • Ha rpaHH (001) 6hIJIH HaHece

HbI 3JIeKTp0JJ:bI. Bc11eJJ:CTBHe 60JIblllOrO cOJJ:ep:>KaHHH CTpOHUHH TeMIlepaTy

pa <paaoBoro nepexoJJ:a OKa3aJIaCb OKOJIO 350 K. 
CKaHHpoBaHHe 06paTHoro npOCTpaHCTBa Ha LlH-2 BeJIOCb B IlJIOCKOCTH 

(110), ueHTpaJIhHble JIHHHH CeKTopoB COOTBeTCTBOBaJIH HanpaB11eHHHM: 

[ 0011 , [ 110], [111] H [1211. CKaHHpOBaHHe Ha TKSN -400 BeJIOCh B IlJIO

CKOCT.flX (110) H (001). Ha60p JJ:aHHbIX BblnOJIHeH rtPH KOMHaTHOH TeM

nepaTYpe Ha )lH-2 H TKSN -400 H npH HeCK011hKHX TeMnepaTYpax BIlJIOTb 

JJ:O 773 K Ha )lH-2. M3MepeHHH C HaJIOlKeHHeM Ha KpHCTaJIJI 3JIeKTpHtIe. 

CKoro nOJIH (E.s: 4 KB/CM) npOBOJJ:HJIHCb TOJIhKO npH KOMHaTHOH TeMnepa~ 
Type. )lnH KpaTKOCTH JJ:H<ppaKUHOHHble cneKTpbI, H3MepeHHble Ha LlH-2 

H TKSN-400, 0603HatIaIOTCH JJ:aJIee KaK TOF- H TAS-cneKTphI COOTBeTCTBeHHO. 

3. PE3ynbTATbl 

XapaKTep JJ:H<ppaKUHoHHhIX cneKTpOB, 3aperHCTpHpOBaHHbIX OT OJJ:HO. 

ro 06pa3u.a npH OJJ:HHaKOBbIX YC110BH.flX, OKa3aJICH 3aBHCHIUHM OT npeJJ:hICTO

pHH KpHCTaJI11a KaK npouecchl cTapeHHH, TaK H JJ:eHcTBHe B TetIeHHe HeKO

Toporo BpeMeHH 311eKTpHtIecKoro nOJIH OKa3blBaIOT Ha cneKTpbl 6oJIhllloe 

B11HHHHe. MO:l£Q{O BbIJJ:eJIHTb JJ:Ba TIina Ha6JIlOJJ:aBlllHxcH B HalllHX 3KcnepH

MeHTax COCTOHHHH KpHCTaJI11a: 

cpa3y nOCJIe TeMnepaTYPHoH JJ:en011HpH3aUHH, TO eCTh nOCJIe Harpe

Ba 06pa3ua JJ:O T > Tc H OXJIaIK)J;eHHH B OTCYTCTBHe 311eKTpHtIeCKoro nOJIH; 

- nOC11e JJ:11HTeJIhHOH BbmeplKKH (CTapeHHH) npH KOMHaTHOH TeMne

paType H11H nOJJ: JJ:eHCTBHeM 3JIeKTpHtIeCKorO nOJIH. 

LlH<ppaKUHOHHble cneKTpbl, H3MepeHHbie B napa<pa3e (npH T> T c) 

H cpa3y nOC11e JJ:enOJIHpH3aIJ;HH, COBIIaJJ:aIOT no CBOHM OCHOBHbIM xapaKTe

PHCTHKaM. llpH3HaKH HecoH3MepHMOH MOJJ:Y11HIJ.HH CTPYKTYPbI Ha6JIlOJJ:a

JIHCh BO BCex COCTOHHHHX KpHCTaJIJIa. 

3.1. KPHCTaJIJI nocne TeMnepaTypHOH JJ:en011HpH3aUHH 

ECJIH KPHCTaJI11 HarpeT Bblllle TOtIKH cerHeT0311eKTpHtIecKoro <pa30Boro 

nepexoJJ:a H 3aTeM OXJIaIK)J;eH B OTCYTCTBHe 3JIeKTpHtIecKoro nOJIH, TO Ha-

6JIlOJJ:aeTCH JJ:H<ppaKUHOHHaH KapUiHa C IlHKaMH OT OCHOBHOH CTpyKTYPbl 

H HeCOH3MepHMOH MOJJ:Y11HPOBaHHOH CTPYKTyPbI, OIlHCaHHOH B pa60Te 

IIIHeKa H JJ:p.l5/. CaTeJI11H'Iilble pec:pJIeKCbI -; {) 06HapYIKeHbI B TOtIKaX 06paT

Horo npoCTpaHCTBa: 

{) -+ -+ 
= Thke + mq{) , 

rJJ:e h, k, e, m - ue11ble tIHcna, 1hkf - BeKTOp 06paTHOH pellleTKH, <i{) -
BeKTOp MOJJ:Y11HUHH, Hcno11h3yeMhIH KaK tIeTBepTblH 6a3HcHhlH BeKTOp. 
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+12211 * PRc.1. CXeMa paCnOrrOl!KeH.WI
(220) t 

.... ....+ 

(001)5) 

i Y3rrOB B CeqeHHH (h he) 06

paTHOH perneTKH SBN. fIOKa
3aHhI nOJIOl!KeHIDI OCHOBHbIX 

(.), CBepXCTpYKTYPHbIX (h/2 
h/2 U2 )-nma (X) H ca(1101--+-<= 
TerrrrHTHbIX Y3rrOB. Jl.nH HeCOH3

MepHMOH CHCTeMbI nOKa3aRbI 

BeKTopbI i1.lIH caTeJIJIHTOB l·ro 

( 0) , 2-ra (t:J) H 3-ro (L\).. , (
paRraB. HarrpasrreHIDI...qo rrpe(000) pbIBHCTaH rrHHHH) H qa CHM

MeTpl1HHO 3KBHBarreHTHbI H )J,a· 

lOT OAHY CHCTeMY caTerrrrHTOB. 

CHTYaulUI npOIDIJUOCTpHpOBaHa Ha pHC. 1, r,lJ,e nOlCa3aHhI OCHoBHhIe, cBepx. 

CTPYKTYpHhle H CaTeJIJIHTHhle (,lJ,JlR m 1,2,3) peqmeKchI B CeqeHHH (h h n 
KpHCTaJIJla. l1apaMeTp MO,lJ,ymunm 0 0,22:: 0,01 6hIJI onpe,lJ,eJleH no n03H

:QHRM caTeJIJlHTOB 1-ro paHra (m 1) B TAS -cneKTpax. B 9THX :>Ke cneKT

pax H,lJ,eHTHcpH:QHPOBaHbI nHKH, COOTBeTCTByro~e CaTeJ1JlHTaM BhICllIHX 

paRroB: 2-ro H 4-ro (BeKTopbI MO,lJ,YJl.fI:QHH 2Qo H 4Qo) , nORBJlRIOruHecR B 

CeqeHWIX (hkf) -THna, H 3-ro (BeKTop MO,lJ,yJl.fIl(HH 3Qo ), nOHBJlRIO~ecR 
B CeqeHWIX ( h k e+ Y.!) -THna (pHC. 2) . 

B :nOM COCTOHHHH KpHCTaJIJla nHKH B TOF-cneKTpax XOPOlliO H,lJ,eHTH-

qlH:QHpyroTCH npH {) = 0,22 H 3HaqeHHRX napaMeTpoB pellIeTKH a 1,255± 

0,005 HM H C = 0,395 ± 0,002 HM. Ha pHC. 3 npOHJlJUoCTPHpOBaHO nORB

JleHHe CHCTeMhI CaTeJIJlHTOB 2-ro paHra B TOF·cneKTpax B nrrOCKOCTH (001). 

110JlO:>KeHHR CaTeJIJlHTOB (pHC. 4) cOrJlacyroTcH C HaJIHqHeM MO,lJ,YJlR:QHH 

no HanpaBJ1eHHRM [ 1101 H [110] TeTparOHaJIbHOH pellIeTKH, TO eCTb OllH
ChmlUOTCH qeThIPbMR BeKTopaMH: 

1+8 -> .,. 1-+ .. -> '.2q{) --(+ a* + b*) + c*].- 0,61(+ a* + b*) + c>;
4 - - 2 -

3.2. 38.BHCHMOCTb CTPYKTYPhI OT TeMnepaTyphI 

110cJle TeMnepa-rypHoH ,lJ,enOJlHpH3auHH nOBTopHhle :QHKJlbI HarpeBa

HHR KpHCTaJIJla BhIllie T c Hero OXJl8.)l(,lJ,eHHR ,lJ,0 KOMHaTHOH TeMnepaTypbI 

He npHBO,lJ,HT K KaKHM'JlH60 3aMeTHhIM H3MeHeHHRM ,lJ,UCppaKl(HOHHhIX 

cneKTpoB. I1pOHCXOARIUall npH Te nepecTpoHKa CTPYKTYPhI KpHCTa.rr.na 

npoHBJl.fIeTCH JlHllIb B nORBJleHHH llIHPOKH~ nOJlOC ,lJ,H<t>CPY3HOHHoro pacce. 

RHHH, BbITRHYThIX nepneHJJ;HKYJlHPHO OCH c *. Ha pHC. 5a Ii 6 CpaBHeHhl 

.D.BYMepHhIe (2(), A) ·pacnpe,lJ,eJleHHR HH'reHCHBHOCTH BOKpyr Y3Jla (001) 

BhIllie H HIDKe T c' H3 KOTOPhIX BH,lJ,HO, KpoMe Toro, liTO HanpaBJleHHH BeK

TOPOB MOAymunm H nOJlOC ,lJ,HCPCPY3Horo pacceHHHR He COBna,o;IUOT. 

I1PH nOBhuueHHH TeMnepaTyphI nOJlO:>KeHHR CaTeJ1JlHTOE HHRaK He 

H3MeHffiOTCH, HO HX HHTeHCHBHOCTb MOHOTOHHO YMeHbllIaeTCH H npH 773 K 
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PRC. 2. TAS·cneKTp, H3MepeHHbIH npH E, E r = 13,8 M3B rrocrre 

TeMIIepaTYpHOH )J,errorrHpH33l{HH KpHcTarrrra ~nollb HarrpasrreHIDI Q = (2171 a)

(,;g (a/c)e ;: a) rrpH 0 S g S 3,0 H e 1,5 ",BHAHbI HHTeHCHBHble caTerrrrH· 

TbI l-ro paHTa <ia H caTerrrrHTbI 3-ro paRra 3qo ; 5) rrpH 2,95 oS g oS 4,05 
H e 0 (cnpaBa) H 1,95 oS g.s: 3,05 H e 1 (clleBa). BHAHbI OqeHb 

HHTeHCHBHbI!; 5p3rroBcKHe IIHKH (h k e) H caTerrrrHTbI 2·ro paRra 2q{) . 
llBa IIHKa 4 q8 HBJIHIOTCH caTerrrrHTaMH 4-ro paRra. 

HeCOH3MepHMaH MO,lJ,ymIl(H.fI IlOliTH nOJlHOCTblO HC'lJe3aeT (pHC. 6). TeMnepa· 

TypHaH 3aBHCHMOCTh HHTerpaJIhHOH HHTeHCHBHOCTH ( 00 e).peqmeKcoB npe,lJ,' 

CTaBJleHa Ha pHC. 7. Ha6mo,lJ,aeMhle H3MeHeHHH, oco6eHHO CIDIhHoe YMeHh· 

llIeHHe HHTeHCHBHOCTH nHKOB (005) H (10 1 0), a TaK:>Ke HaJIHliHe rHCTe· 

pe3Hca B 3aBHCHMOCTH HHTeHCHBHOCTH OT TeMIlepaTyphI, n03BOJl.fIIOT npe,lJ,' 

IlOJlO:>KHTh cyrueCTBOBaHHe erue O,lJ,Horo CTpYKTypHoro cpa30Boro nepexo,lJ,a 

B 06JlaCTH Me:>K,lJ,Y 500 H 77 3 K. 
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PRe. 4. (A h. Ak) -Kapra n03HJJ;'lli muc:OB (h + Ah , 
k. "*" Ai....ft) TOF oCoeKT.plh 1l0K83I1HHOro Hi pHe. 3. 
llH4?pw - 3Hll'leHBJIh, CHMBOJIbI 0,_,01'1 A -k=O,I,2,3 
coomeTCTBeHHO. To'lKK Ha nepece'IeHBH npephmHCThIX 
JIIIHHi{ - paC'lemwe n03Hll;HH qeTWpex CaTelIJUlTOB 
2·ro paHI'a: 2<ia (=2Qat), 2Q8' (=2Qj), 2Cto±, 2q 8+' 
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Puc. 5. PacnpeJ};eneHHe HHTeHCHBHOCm B }'31le (001) 
o6pamoH peWeTKH KpHCTaJUla B KOOPJJ;HHaTax 
( 20, ,\) .)lsa MaKcHM)'Ma pacrueIDIeHHoro muc:a 
o60:ma'1eHhI '1epe3 x H + .IIpePI>lllHCTaJI JlHHH.II 

d ( 20 .. ,\) = de = 0,3865 HM. a) T = 773 K. 
HanpaBJIeHBJI nonoc jJ,H4?41y:moro pacceHlOOl no

Me'leHbl TO'IKBMH (A, B, ••. ). o603Ha'1eHHblMK 
H Ha BCTBBKe. 8H.D;Ho, 'ITO OHM He COBnaJJ;8lOT C 
HaDprumeHBJIMH HeCOH3MepHMOH MOAYJl1l.I(HH <18 H 
if;,; ~) TO )Ke npH T 293 K Hoene TeMITepa· 
rypHOH J};enOnJlpH3auHH KpHCTaJUla. 

Puc. 6. 3aBHCHMOCTh or reMITeparypbl HHrerpanb
HOM: ~eHCHBHOCTH caTennHrOB BTOPOro paRra 
(9,2 1 2). 6p3rroBcKHx muc:OB (1110) H (1010) 
H Jl,Byx KOMDOHeHT pacrueIDIeHHoro DHKa (710). 
BepmKMbHaJI nHHBJI I1poBeJ};eH& M.lI T = T c ....... 
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fMc. 10. To lKe, 'ITO Ha pHc. 9, .lJ,1IJI Hanpa:sneBHJl 6PRC. 8. PacmenneHHe (00 f) ·maWB B TOF

1111l[ 'Ill ]: a) nocne TeMIIeparypHoH AenoIIJ[pH38D;JIH, IcneKTpe, H3MepeHHhIX npH KOl\oUJ8mOH TeMIIe aI~~t\,.. ; 6) nocne KpaTKOBpeMeHHOH nonJlpH38lIHH :meKTpHpaType (.) H T = 773 K (0) . TIonOJKe
'leClOlM noneM (3 KB/CM) • 4

HHJI OOKOBbIX KOMIIOHeHT onpeAenJIDHCb no 


11llCY (002), n:eHTpanbHOH KOMIIOHeHTbI 
no DHKY (001). 
 1333)

pe$31eKCOB HHTeHCHBHhIM OCTaJlCR T031hKO 
14441 Iu~~l) ~ ,[(on031HHTeJIbHble nO,lJ,TBep:>K,lJ,eHHH B03- IDIK (002). MHTepecHo OTMeTHTh, lITO B 0' I 

3TOM COCTOHHHH B IIJIOCKOCTRX (h h f + ~ ) O£ 1.8 
HHKaIOT npH paCCMOTpeHHH TeMnepaTYP dlA 

08 U9 10 11 ~/",I. 19 2j) 2:1 22 IIORBJlmQTCR CaTeJI31HThI 3'1'0 paHra ( h h f 3) •
HOH 3aBHCHMOCTH napaMeTpoB pellleT

IIomlpH39.UHH KpHCTanna B Te'qeHHe Ko
KH. B631H3H T c H IIpH T "" 500 K Ha --T----r-~ ~ 
 poTKoro BpeMeHH (HecK031hKHX l\1HHyr) IIO- 1:153535)6nlO,lJ,aIOTCR aHOMaJIHH, oco6eHHo 3aMeTHhIe ,lJ,JlH napaMeTpa C.- TeMnepa 131eM E == 3 KB/CM H3MeHReT HHTelICHBHOCTHTYPHlioIH recTepe3Hc H YMeHbllleHHe ero BeJIHtIHlfbl C POCTOM TeMnepaTypbI. 

IDIKOB H BbI3bIBaeT IIOHBJIeHHe HOBblX OCHOBO,lJ,HaKO TOtIHble H3MepeHHH napaMeTpoB pellleTKH 3aTpY,lJ,HeHhI H3-3a pac " 
HblX, c:~epxCTpYKTYPHhIX H CaTeJIJlHTHhIXrn;enneHHH nHKOB HI!. KOMIIOHeHTbI (pHC. 8). 
IDIKOB. OCHoBHbIe 6p3rroBcKHe nHKH B 3TOM 3 
c31Y'llae HH.U.~HPYlOTCR PpH 3Haqet.lHHX napa3.3. lliMeHeHt,J:H CTPYKTYPbI B xO,lJ,e cTapeHHH 

MeTPOB a I, 223± 0,005 HM, C "" 0 ,386 ±
H no,lJ, B31HRHHeM 331eKTpH"lecKoro n031R 1m)± 0,002 HM, HO nORB31eI:lHe CBepXCTpYKTYP

2'-
1.1252.5 2.5)1

EC31H noene TeMnepaTYPHoH ,lJ,en031RpH3aI4HH KPHCTaJl31 B TeQeHHe He HbIX nHKOB YKa3bmaer, 'qTO RQeHKY HaD,O 
CK031hKHX ,lJ,HeH HaXO,lJ,HTCR npH KOMHaTHOH TeMnepaTYpe, TO ero ,lJ,HcppaK

Y,lJ,BOHTh no BceM TpeM napaMeTpaM. IIHKH 
UHOHHaR KapTHHa cyrn;eCTBeHHO H3MeHReTCR. IIpHMep TaKoro H3MeHeHHR 

no HanpaB31eHHHM [111] H [110], OTBeQa
npHBe,lJ,eH Ha pHC. 9, H3 KOToporo BH}l;HO, 'qTO noene cTapeHHH H3 OCHOBHblX 

I I
3.0 42 

dfA 

PRC. 9. TOF -cneKrp, H3MepeHHbIH npH KOM

HamoH TeMIIepaType B)l;OJlb HaDpaBJleHHJI ( 001]: 

a) KPHCTaJIJl cpa3y nocne )l;enOJlflpH3au;HH, 

6) KpHCraJ1J1 nocne BbI)l;eplKKH B reqeHHe 


I 
3.0 4.2 

dlA 
- 260 K. CHnbHhIe CareJlJlHThI 3-ro paRra 

HeCKOJlbKHX AHeH npH 293 K H 2 'laCOB npH 

PRc. 11. To lKe, 'ITO Ha pHC. 9, .lJ,1IfI HaDpaBlIeHHJI [110 1 ; a) nOClIepacnOlIOlKeHbl B6nH3H n:eHTpanbHoH lIHHHH ceKropa H BHil;Hhl B cneKrpe BClIe)l;CTBHe 
reMIIeparypHoH )lenOJIflpH3awrn, 6) nOClIe KpaTKOBpeMeHHoH nOlIfI HHTerpHpoBaHHJI no KOHe'IHOMY HHTepBany yrlIOB paccelUDfJl. TIpHMe'laTeJlLHO HC'le3HO
pH38lIHH (3 KB/CM) H BhI,!l;eplKKH (5 AHeii) npH KOMHaTHoii reMIIeBeHHe lIHHHH (001) B npon:ecce cTapeHHJI. 

14. ~' ~ 11~ f tlml 
6

I 
12, 8 

4~81 Ii l 

lOIUHe (h/2 k/2 £12) -cBepxcTpyKTYpe, xopo

lllO BH}l;HbI Ha TOF-cneKTpax (pHC. 10 H 

Ha T AS -cneKTpax Ha631lOAaJIHCh npH3HaKH 

(h/2oo) -IDIKOB no HanpaB31eHHlO [100], HO B,lJ,om C-ocHcBepxcTpYKTypHble 

(00 U2)-IDIKH OTCYTCTBOBaJIH. 

TpexMepHoe npe,lJ,CTaB31eHHe O,lJ,Horo H3 TOF-cneKTpoB, cO,lJ,ep:>lQlrn;ero 

CaTenJIHTbl cBepxcTpYKTypHblX peq)JleKCOB, npHBe,lJ,eHO Ha pHC. 12, H3 KOTO

I'~-I I '-'111-- a 1 I 

paType. 
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PIIc. 12. Y'IIlCTOK TOF-cneKTpa. H3MepeHHhIH npH KOMHarnoH TeMl1epary

pe noene nplIlloX<ell.IDl K KPHCTaJIJIy 3lleKTpH"reCKOrO l10llJl 3 KB/CM. BCTa:a~ 

Ka Ha pHcyHKe HJ1J1IOCTpHpyeT [1111-ceKTOp. B KOIOpoM BenOCb H3MepeHHe. 


lfHp.eKC3MH B CKOOKaX o603Ha'leHbI mn<:H coH3MepHMOH cpa3bI, HHJl,eKC3MH 


003 CKo60K C3TeJ1J1HIbI ~ 0 () . 

hhLm 

poro BH.lJ:HO, lITO B :nOM COCTOHHHH KpHCT8Jma caTeJ1JIHTbI 'leTHOrO H HelleT

Horo paRrOB y?Ke He pa3,l1,enRIOTCR no pa3HbIM Ce'leHHRM 06pamoH peWeTKH. 

nO.F!BJ1eHHe caTeJUIHTOB cBepxcTpYKTYPHbIX pe<IlneKcoB Ha6mo,l1,aJ10Cb H Ha 

TAScneKTpax B,ll;Onb Q = (211/a)(" 0,5) npH 0 ~'.$3,0, H3MepeHHbIX 

KaK C nOJleM 3 KB/CM, TaK H nocne ero CH.F!THR. 

BnH.F!HHe BenH'lHHbI 3JleKTpH'IecKoro nOJlR Ha nepHo,l1, HeCOH3MepH

MOH MO,l1,YJl.RUHH CTPYKryPbI BnnOTb ,l1,0 E 3 KB/CM OKa3aJIOCb CJla6bIM. 

H3MeHeHHe napaMeTpa MO,ll;YJlRUHH hM hE., .0,01 CM/KB 6bIJ10 oueHeHO 

no HecKOJlbKHM CaTennHTaM, HO oWH6Ka 3TOH BenH'lHHbI HMeeT TaKOH 

)l(e nop.F!,l1,OK. 
ITOMHMO BblweYKa3aHHbIX H3MeHeHHH ,ll;H~paKU,HOHHbIX cneKTpoB ,.

3JleKTpHlIecKoe none BbI3bIBaeT 6blcTpble peJlaKCaUHoHHble nepecTpoHKH 

CTPYKTYPbI. 06JlaCTH ,ll;H~~Y3Horo pacceRHHR BOKpyr Y3JlOB (00 n, oc06eH

HO OlleHb npOT.F!)I(eHHaR 06JlaCTb BOKpyr (002) -IIHKa, pe3KO YMeHbwaJOTcR 

B pa3Mepax no,ll; ,ll;eHCTBHeM nonR. Ha pHC. 13 nOKa3aHO, lITO 3TO YMeHbwe

HHe conpoBO)l(,ll;aeTC.F! B03pacTaHHeM HHTeHCHBHOCTH 06eHX KOMnOHeHT 

paClllenneHHoro (002) -nHKa. BbIKJlIO'IeHHe nOJlH npHBO,ll;HT K lIaCTH'lHOMY 

PIIC. 13. H3MeHell.IDl HHTeHCHBHocrn ,ll;HCPCPY3

Horo pacceJlll.IDl B Y3Jle (002). npoHCXO,!:VlII.lHe 
upH HaJlO)l(eHHH H CIUITHH :meKIpH'leCKOro nOllg. 

CimOIIlBbIMH llHHHJIMH nOKa3aHbI KOHryPbI pa:a

HOH BHTeHCHBHOCTH, H3MepeHHble Ha KpHCTaJIJIe 

ooene CTapell.IDl. ITPH HaJlO)l(eHHH DOllg (E:: 
=3 KB/CM) ,ll;Hq,CPYlHoe paCCeJIHHe YMeHbwaeI

CJI (D) B,ll;aJlH H B03paCTaeI (.) BOnH3H 0P3f

rOBCKoro nHKa (l1J10rnOCTb 3Ha'lKOB 0 H • Kaqe

CTBeHHO xapaKTepH3yeI H3MeHeHHJI). ITocne CHg

IHJI nOllg npoHCXO,ll;HT 'laCTH'lHoe BOCClaHOBlleHHe 

HCXO,ll;HOH KapTHHbl. 

!,!OCCTaHOBneHHIO nOJlOC ,l1,H~~Y3Horo paCCeHHHR. ,UpyrHMH 3aMeTHbIMH 3~
cpeKTaMH B03,l1,eHCTBHR 3JleKTpH'lecKoro nonR HanRIOTCH YBenH'IeHHe HHTeH

CHBHOCTH CBepXCTPYKryPHbIX nHKOB H H3MeHef{He HHTeHCRBHOCTH OT,ll;eJIb

HbIX 6p3rrOBCKHX nHKOB C YBenHlIeHHeM HanpR)I(eHHOCTH nOJlR (B03pa

CTaHBe (112)- H YMeHbweHHe (005)-nHKOB). 

4. OBCY)K,UEHHE 

ITpoBe,ll;eHHble 3KCnepHMeHTbI noKa3aJ1H, liTO COe,ll;HHeHHe SBN-70 RaJIR

eTCR BecbMa CnO)I(HbIM "KPHCT8JIJlOM". B HeM npHCYTCTBYIOT KaK COH3MepH

Ma.F! CBepXCTpYKrypa, TaK H HeCOH3MepHMaR MO,ll;ynRI.l;HH, npHlIeM OHH npo.F!B

nRIOTCR no-pa3HOMY B 3aBHCHMOCTH aT npe,ll;bICTOPHH 06pa3ua H BHeWHHX 

ycnoBHH. 

HawH pe3YJlbTaTbI no HecOH3Me~HMOH MO,ll;YJIRUHH XopOWO CorJla

CyroTC.F! C peHTreHOBCKHMH ,l1,aHHbIMH' 51: H3MepeHHble napaMeTpbI MO,ll;Y

nRI.I;HH COBna,ll,aJOT B npe,ll;enax OWH60K, HeT 3aBHCHMOCTH 3 OT TeMnepary

pbI H 3neKTpHlIecKoro nonH. CBepXCTpYKTypa THna ( h/3 k/3 r12 ), 06Ha

PY)I(eHHaR B pa60Te 131, CKopee Bcero COOTBeTCTByeT CaTeJlJlHTaM l-ro 

paara, pacnOnO)l(eHHbIM B TOtlKaX (0,305 h, O,305k, e/2 ). ITOCTORHCTBO 

o B HHTepBaJ1e Me)l(,ll;Y KOMHaTHOH TeMneparypoH H 773 K CBH.lJ:eTeJIbCTBY

eT 0 TOM, lITO HecoH3MepHMaR MO,l1,YJlHUHH He CBR3aHa C 06pa30BaHHeM 

CerHeT03JleKTpH'lecKOH ~a3bI. 31'0 nO,ll;TBep)l(,ll;aeT npe,ll;nOJlOJKeHHe 151 

lITO OHa BbI3BaHa KOnJleKTRBHbIM HCKaJKeHHeM KHCJlOPO,ll;HbIX o KTa3,ll;pOB , 

npH'leM B03HHKHOBeHHe nOJlRpH3au;HH H3-3a C,ll;BHra HH06HR OTHOCHTeJIbHO 

KHCJlopo,ll;HOro KapKaca npOHCXO,l1,HT He3aBHCHMO OT 3Toro HCKa)KeHHH. 

CyJ.I.l;eCTBOBaHHe CaTenJlHTOB BbIClllHX paHrOB YKa3bIBaeT Ha MO,ll;y.1JRUHIO 

THna CMeJ.I.l;eHHH, nepHO,ll; MO,ll;YJlHUHH COCTaBJlReT 0,763 HM. 

Pe3ynbTaTbI, OTHOCHIU,HecH K 3aBHCHMOCTH COCTORHHfI SBN-70 aT npe

,l1,bICTOPHH H BHelllHHX ycnOBHH, nO-BH.lJ:HMOMY, HMeIOT 06J.I.l;HH xapaKTep 

H XopoWO COrJlacyroTCfI C OC06eHHOCTRMH pa3MbITbIX ~a30BbIX nepeXO,ll;OB 

B HeynOpH,il,OtleHHbIX cerHeTO:,lJ1eKTpHKax peJIaKCaUHOHHoro nma, o6cY)l(,ll;a
/8/eMbIMH B pa60Te , a HMeHHO: npH TeMneparypax B6JlH3H H HHJKe T c B 

10 11 



KpHCTa.JlJle 06pa3yroTCR He601IbWHe no paaMepaM 061IaCTH n01IRpHOH <pa3bl. 

::ho COCTORHHe COXPaHReTCR BIIJ10Th AO Tt - TeMIlepaTypbl BOSHHKHOBeHHR 

cTa6H1IbHbIX n01IRpHbIX CBOHCTB. B HHTepBaJIe OT T c ,Il,0 T t YBeJIHlIeHHe 

06'beMa 06nacTeH n01IRpHOH <paabl C nORB1IeHHeM ,Il,aJIbHero nopMKa MO

)KeT 6bITb HHAYUHpoBaHO BHeWHHM 31IeKTpHQecKHM n01IeM. CmtbHoe ynpy

roe AH<P<PYSHoe pacceRHHe npH T < Tc CBR3aHO C HaJIHlIHeM 061IaCTeH H3Me

HeHHOH CTPYKTYPbI, BbITflHYThIX BA01Ib C -oCH KpHCTa.JlJla (2:. 6 HM, no OlteH

Ke I 21 ). OOA BosAeHcTBHeM 31IeKTpHllecKoro nOJIR CTPYKTYPHaR nepecTpoH

Ka, npORB1IRlOw;anCR B nepeKallKe liHTeHCHBHOCTH HS 061IacreH AH<P<PY3HO

ro paCCeflHHR B COCe,lJ.HHe 6p3rroBcKHe fiHKH n01IRpHOH <PaiJbI. H3MeHeHHR 

HHTeHCHBHOCTH AH<PpaKl\HOHHblX fiHKOB, oc06eHHo POCT (112) -fiHKa H 

cBepxcTPYKTYPHbIX fiHKOB, TaK)Ke YKaabIBafOT Ha YBe1IHQeHHe 06'beMa, 

3aHRTOrO HOBOH <paaoH, C POCTOM Hanp.l1)KeHHOCTH 31IexTpH'leCKOrO no

1IR. 

B BOCCTaHOB1IeHHH HHTeHCHBHOCTH AH<P<PY3Horo paCCe1!HHR, KOTopoe 

Ha6mOAaeTCR npH CH.lITHH 31IeKTpH'lecKoro n01I.I1 B HHTepBaJIe T t < T < T c' 
npORB1IReTCR HeCTa6H1IbHOCTb n01I1!pHOH <pasbI npH 3THX TeMIlepaTypax. 

::hOT npOlteCC .I1B1IReTCR nepBOH C':l'anHeH nepen01IRpHSanHH KpHCTa.JlJla B 

n01Ie npoTHBOn01IO)KHoro SHaKa 18/. Ooxo)KHe H3MeHeHHR HHTeHCHBHOCTH 

AH<P<PYSHoro pacceRHHR B SaJ;lHCHMOCTH OT Be1IHlIHHbI 31IeKTpH'lecKoro nOJIR 

Ha61IIO,II,aJIHCb Ha KpHCTa.JlJle SBN-70 H paHee /9! . OOKa nepeK1IIO'leHHe nOJIR

pHsaUHH KPHCTaJI1IOB SBN He H3Y'laJIOCb, HO C1Ie.nyeT OTMeTHTh, 'ITO MeTOAH

Ka BpeMeHH np01IeTa Ha HMnY1IbCHOM HCTO'lHHKe HeiiTpoHoB 061Ia,IJ,aeT YHH

KaJIbHblMH BOSMO)KHOCTRMH,lJ.1IR nOCTaHOBKH 3KcnepHMeHTOB TaKoro po,Il,a. 

I13MepeHHoe YMeHbweHHe napaMeTpOB peweTKH a H C npH <pa30BOM 

nepeXOAe cor1IacyeTcR C COKpaw;eHHeM .I1'leHKH B,II,01Ib a , HO npoTHBOpe

IIHT Y,lJ.1IHHeHHIO ee BA01Ib C , KOTopble onpe,Il,eJIeHbI AH1IaTOMeTpHlfecKH. 

06paSOBaHHe AByX<paSHoro COCTO.l1HHR, B03MO)KH0, 06'bRCHReT no npoTH· 

BopellHe. C1Ie,z:J,YeT OTMeTHTb, 'ITO BeJIHlIHHbI napaMeTpOB a H C, ,Il,aHHble 

B 11/, nOna,lJ.a:fOT KaK pas B cepe,Il,HHy HHTepBaJIa Me)K.ZJ.Y HSMepeHHbIMH 

HaMH Be1IHlIHHaMH ,Il,1IR ,Il,BYX <pas SBN·70. 
,llrIR n01IRpHOH <pasbl, BepO.IITHO, C1Ie,Il,yeT BBeCTH HOByro peweTKY 

C OCRMH no HanpaaneHHRM [110], rl10] H (001] crapoH peweTKH. Be1IH

IIHHbI HODbIX napaMeTpOB 6YAYT B 3TOM C1IYlfae J2a H 2c • HMeHHo TaKOH 

BbI60p 6aaHca HCn01IbsyeTcR ,Il,1IR HeKOTopbIX CTPYKTYP THna B01Ib<ppaMo

BOH 6POH3bI I 1/. 

B HaWHX 3KcnepHMeHTaJIbHbIX peSY1IbTaTax eCTb YKaSaHHR Ha ew;e 

O,Il,HH <pa30BbIH nepeXOA B SBN-70, cyw;eCTBOBaHHe KOToporo npe,Il,n01Iara· 

1IOCb Y)Ke Bill. CerHeT031IaCTH'leCKan npHpoAa :noro nepeXOAa, KaK npe,Il, 

n01IaraeTCH B lSI, Mor1Ia 6bI 06'bRCHHTb pacw;enneHHe ,Il,H<ppaKUHOHHbIX 

nHKOB. OAHaKO HeO)KH,II,aHHoe IIHC1IO KOMnOHeHT (00 f) -nHKOB H coxpaae

HHe pacw;enneHHH npH TeMnepaTYpax MHoro BbIwe T c npOTHBopelfaT TaKO ~ 

My npeAn01IO)KeHHIO. HMeIOW;HeCR ,Il,aHHble He n03B01IRlOT, KpOMe Toro, 

onpe,Il,e1IHTb, eCTb 1IH CBR3b Me)K.ZJ.Y 3THM HOBblM <pa30BbIM nepeXOAOM H 

nOCTeneHHbIM HC'le3HOBeHHeM HeCOH3MepHMOH MO,Il,Y1IRUHH npH nOBblwe

HHH TeMnepaTypbI. 

ABTOPbl 61IarO,lJ,apHbI H.DOMY H P.liIaJIhre 3a npe,lJ,OCTaB1IeHHe KPHCTaJI

1Ia SBN, B.Jl.AKceHOBY H K.Oap1IHHCKOMY 3a n01Ie3Hble 06CY)K)J,eHHH. 

JU1TEPATYPA 

1 	 Jamicson P.R. Abrahams S.c.. Bcrnstein J.L J. Chem. Phys., 1968, 48, p.5048. 
2. 	PeSKCBH<1 r.n. If Ap. - KplfCraJIJlOrpa!}>IDI, 1979,24, c.1079. 
3. PesKeBlf4 r.n. If Ap. - Kplfcra..'IIIOrpa!}>IDI, 1980,23, c.1069. 
4. Schncck J Denoyer F. Phys. Rev., 1981, B.23, p.383. 
5. Schneck J. er al.-l-erroelllctrics, 1981,36, p.327. 
6. 	 Arndt K .. Tran Van Dung. KTB. Martin-Luther-Universitat, 2(0 J6), 41, Haile-Witten

berg, 1985. 
7 	 Frank LM .. Pacher P. Physica, 1983, 120B. 
8. Schmidt 	G. KTB. Martin·Luther-Univmitat. 55(06), 83 (1979/2): 2(016), 24, Halle

Wittenbcrg, 1985: 
Schmidt G. et al. phys. stat. sol. (a), 1981, 63, p.50 J . 

9. Prokert F., Schalge R.· phys. stat. sol. (b), 1978.87, p.179. 

PYKOnHCb nOCTynHJ1a 1 H3,I1,aTeJ1bCKHH OT,II,e1I 

27 HHBapH 1987 rOAa. 

'3 
12 



HET nH OPOBEnOB B BAWER BHBnHOTEKE? 

8111 MOJCeTe no~y'IHTb nO DO'ITe nepe'IHC.IeHHble HHJCe KHHrH, 

eC~H OHM He 6bi.IH 38K838Hbl paHee. 

49-82-661t 

43.1t-82-701t 

411-83-511 

A7-83-61tlt 

42.13-83-689 

A13-81t-63 

42-81t-366 

A1.2-81t-599 

t'U. D~" 

"''' v--.. 

410.11-81t-818 

Jl4-85-851 

Jl11-85-791 

Jl13-85-793 

Jl3,4,17-86-747 

TPYAW coae~~~a . ._·,;, .10 KonneKTHBH- MeTOAaM 
yCKOpeHHA. /)••"i"<c:, 1982. 

TPYAW IV Me*AYKr,oAHoh mKonw no HeMTpoHHoA 
$H3HKe. Jly6Ha. 1982. 

TPYAW coae~~~aHHA no CHCTeMaM M MeTOAaM 
BH&nHTH~eCKMX BW~HCneHHM Ma 38K M HX nPHMeHeHMD 
• TeopeTM~ecKOM $H3HKe. Ay''ha. 1982. 

TPYAW Ke*AYHapoAHOH •Konw-ceMMHapa no $H3MKe 
rA.eAIX MOHOB. AA)'IIIT8 0 1983. 

TPYAW pa6o~ero coae~aHMA no npo6neMaM M&n~eHMA 
H AeTeKTMpoaaHMA rpaBMTaQMOHHWX BonH. A,y6Ha, 1983. 

TPYAW XI KeKAyHapoAHOro CMMnoaHyMa no 
AAepHOM aneKTpoHMKe. 6paTMcnaaa. 
~exocnoaaKHA. 1983. 

TpyAW 7 He*AYHapoAHOro coae•a""" no npo6neMBM 
KBBHTOBOM TeOpHM nonR. AA)'IIITB 0 1981t. 

TpyAW VII Hew.p:;HaPOAHOro CeMHHapa no npo6neMaM 
$H3MKM BWCOKMX 3HeprMY. Jly6Ha 0 19~4. 

T~~~u m M~wn~HaonnHoro CMMnD3HYMa no MSfipaHHWM 

npo6neMaM CTBTMCTM~eCKoM MeXIIHHKM. Jly6Ha 0 1981t. 
/2 TOI<II/ 

TpyAW V He•AYHapoAHoro coae~aHHA no npo-
6neHaM MaTeHaTH~ecKoro MOAenHpoaaHHA, npo
rpaMMHpo&aHHD M HaTeMIITH~eCKMH MeT~AaH pewe
HHA $H3H~eCKHX 311AII~. Jly6Ha 0 198) 

TpyAW IX Bcecoa3Horo coae~aHHA no yCKOPHTenAM 
311PA*eHHWX ~aCTHQ. Jly6Ha, 1984 /2 TOMII/ 

lPYAW He•AYHaPOAHOH WKonw no crpyKrype 
AApa, Anywra, 1985. 

TpyAw Me•AYHaPOAHoro coae~aHHA no aHanHTH~eCKHM 
BW~HcneHHAM Ha 38M H ~X npHHeHeHHIO 8 TeopeTH~e

CKOH $H3HKe. Jly6Ha,1985. 
lPYAW Xn Me*AYHapoAHOrO CHMn03HyMa no AAepHOM 
3neKTPOHHKe. Jly6Ha 1985. 

TpyAW Y Me*AyHapOAHOH WKOflW no HeHTPOHHOH 
$H3HKe. Anywra,1986. 

3 Po 30 K. 

5 P• 00 K. 

2 p. 50 K. 

6 p. 55 K. 

2 P• 00 K. 

It P• 50 K. 

It p. 30 K. 

5 p. 50 K. 

7 P. 75 K. 

3 p. 50 K. 

13 p.SO K. 

3 p. 75 K. 

4 p. 

4 p. 80 K. 

4 p. 50 K. 

3aKa3~>~ Ha ynoMHHYTble KHHrH MOryT 6~>~T• aarrpasneHI>I no a~ecy: 
101000 MOCKB8 0 rnaanO'IT8MT 0 n/H 79 

HsnaTenbCKHH OTnen 06benHHeHHOrO HHCTHTYT8 KnepHbiX HccnenosaHH. 

Ba.narypos A.M., DpoKepT <t>., CaseHKO B.H. 

PaaMhiTbiH Q>a30BhiH nepexo.n 
n HecOH3MepnMaR Mo,nynRUHR CTPYKTYPhi B KpncTa.nne Sr Ba Nb 0 0,7 0,3 2 6 

P14-87-38 

B KpHCTaJIJie Sr0 ,7B&o, 3Nb2 0 6 (cTpyKTypa THIIa TeTparoHaJibHOH BOJibQ>paMOBOH 
fipoH3bi) Ha HeHTpOHHOM ,!IHQ>paKTOMeTpe IIO BpeMeHH nponeTa H TpeXOCHOM CIIeKTpo
MeTpe HeifTpOHOB HCCJie,!IOBaHbl HeCOH3MepHMaR MO.!IYJiflUHfl CTpyKTypbl H flBJieHHfl, 
COIIpOBOlK.!IaiOIUHe Q>a30BbiH IIepexo,n B cerHeT03JieKTpH'IeCKOe COCTOHHHe. J13MepeHHfl 
IIpOBe,neHbl rrpH KOMHaTHOH H IIOBbiiiieHHbiX TeMIIepaTypax BIIJIOTb ,!10 773 K. Dpn TKOMH. 
nccne.nosaHo BJIHRHne rrpHno)f(eHHoro K KpncTa.nny 3JieKTpnqecKoro rronR Ha ero cTpyK
TYPY· Pa3MbiTbiH Q>a30BhiH rrepexo.n, rrponcxo.nRIUHH B o6nacTn T 0 "' 350 K, Ha6mo.naeT
CR BHa'laJie TOJibKO no B03HllKHOBeH!no nOJIOC ,nnQ>Q>y3HOrO pacceRHllfl, COIIpoBOlK,!IaiOll\HX 
IIHKH ( 0 0 e) ll ll.!IYll\llX rreprreH,!IllKynRpHO OCH c*. DocTeneHHOe Q>opMHpoBaHHe IIOJIRpHOH 
Q>a3hi, rrponcxo.nRll\ee rrpn Bhi,nep)f(Ke KpncTanna nnn rro.n B03,neiicTsneM 3JieKTpn'!ecKoro 
IIOJIR, IIpllBO,!IHT K ll3MeHeHIDO IIapaMeTpOB peiiieTKll KpHCTaJIJia H IIOflBJieHIDO CBepx
CTpyKTypHbiX IIHKOB (h/2 k/2 £/2) ·TUna. Cyu~eCTB\!HHOe H3MeHeHHC llHTeHCHBHOCTll 
6p3rrOBCKllX IIHKOB MelK,!Iy 500 ll 773 K yKa3biBaeT Ha Cyll\eCTBOBaHne ell\e O,!IHOrO 
Q>aaosoro rrepexo,na. 

Pa6oTa BhiiionHeHa B Jia6opaTopnn HeiiTpoHHOH Q>n3nKn OHHH. 

Coo6UieHHC 061.C/liiHCHHOrO HHCTHTyTa HllCpHbiX HCcnC)lOBaHHii. ,Qy6Ha 1987 

Depeso.nO.C.BnHorpa,nosoi! 

Balagurov A.M., Prokert F., Savenko B.N. P14-87-38 

Phase Transition Effects and the Incommensurate Modulated 
Single Crystal of Sr0 .

7 
Ba 0.

3
Nb

2 
0

6 

On the mixed crystal of tetragonal tungsten bronze type structure Sr0 .7 Ba0_3 Nb2 0
6 

the incommensurate (IC) modulated structure and phase transition (PT) phenomena were 
investigated at room temperature (RT) and at four steps up to 773 K using the neutron 
time-of-flight diffractometry and at RT the triple-axis technique, too. At RT the influen
ce of an electric poling field on the structure has been measured. At cooling below T c a 
change of structure is indicated at first only by diffuse elastic scattering of streaks, wide
ly extended perpendicularly to the c axis around (oo e) reflections. The PT into the po
lar phase, which is influenced by aging and favoured by an electric poling field, becomes 
visible due to a change of the lattice parameters and the appearance of a (h/2 k/2 f /2) su
perstructure. The existence of another PT is indicated by a strong change of intensity of 
distinct Bragg reflections between 500 K and 773 K. A clear connection was not found 
between this PT and a reflection splitting in the spectra. 

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