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.IIJlepHhJx HccneAoa~ .[{y6Ha, 1990 

BseneHI1e 
Kp11cTanm.1 TBepnoro pacTBopa srxBa1 _xNb2o 6 ( SBN -x) . np11 BbiCOKOM 

COllep~aHI111 Sr (x>0,6Q) HBflHDTCH cerHBT03flBKTPI1KaMI1 C pa3MbiTb~ 

( ll11iiiWY3HbiM) waJoBOBbiM nepexonoM/
1
/. Oco6eHHOCTI1 waJOBbiX nepexonos 

B TaKI1X KPI1CTannax B fiOCflBllHee 

CaMbiMI1 pa3H006pa3Hb~l1 MeTOllaMI1. 

. 
speMH MHOrOKpaTHO 11CCflellOBafli1Ch 

M3 peJynbTaTOB MaKpocKonl1~ecKI1X 

3KCnepi1MBHTOB: OfiTI1~BCKI1X (pacceHHI1e CBBTa 11 

lll13neKTPI1~eCKI1X (TennoBaH llBfiOnHpl13aUI1H), 

nsyny~enpenoMneHI1e), 

lll1flaTOMBTPI1~eCKI1X 11 

3fleKTPOMBXaHI1~BCKI1X (113MBpBHI1e nhe303neKTpl1~eCKI1X 11 3neKTpOCTPI1K

U110HHbiX KOHCTaHT, pacnpocTpaHeHI1e 11 3aTyXaHI1B YflbTpa3BYKa) 6bm 

cnenaH BbffiOll, ~To waJOBb~ nepexon s cerHeTo3neKTPI1~ecKYD waJy s 

KPI1CTanne npOI1CXOlii1T BHa~ane TOflhKO B MaflbiX 06beMaX BHYTPI1 

11CXOliHOA ~a3b~ np11 3TOM o6pa3yeTCH COCTOHHI1e, aHanori1~HOe wa3e 

lll1nonhHoro cTeKna12/6e3 nanhHero nopHl!Ka. fipennona~aeTCH, ~To 
TaKI1e KnaCTBPbl nonHpHOA \l)a3bl nOHBflHDTCH y~e np11 TeMnepaType Tt>Tm 

(Tm-TeMnepaTypa, np11 KOTOpOA lll13fleKTPI1~ecKaH npOHI1UaeMOCTh liOCTI1-

raeT MaKCI1MYMa), 11 npennaraeTCH paCCMaTpi1BaTb OTHOllieHI1e 06beMa 

nonHpHbiX 66nacTeA K 06beMY, 3aHI1MaeMOMY 11CXOliHOA \l)a30A, B Ka~eCTBe 

napaMeTpa nopHnKa nnH TaKI1X. pa3MbiTbiX \lla30BbiX nepexo~os/ 3/. 
nanbHI1A fiOPHliOK. B cerHeT03neKTP11~eCKOA wa3e MO~eT 6biTh 

11HliYU11POBaH np11no~eH11eM BHemHero nonHpi13YDrnero 3fleKTPI1~BCKOrO nonH 

E, 6onbmero ~eM HeKoTopoe noporosoe none Ew 11 np11 TeMnepaTypax, 

MeHbllii1X, ~eM TeMnepaTypa nepeXOlla Tt, OH HBnHeTCH CTa611nhHb~/4 ,S/. 
8b~e Tt 3TO COCTOHHI1e HBCTa611nhHO 11 CTeneHb nanbHero fiOPHliKa 

yMeHhmaeTcH co speMeHeM. 

naHHbie, nony~eHHbie MeTOliOM lll1ii/\JiepeHUI1anhHOA CKaHI1PYDrneA 
Kanopi1MeT.PI111 ( DTA) Ha KPI1CTannax SBN-61/S/ B o6nacTI1 \llaJosoro 

nepeXOlla, CBI1lleTenhCTBYDT 0 TOM, ~TO Hl1~e Tt He nonHOCThD 

YfiOPHllO~eHHaH nonHpHaH ~a3a B He60flhlliOM KOnl1~eCTBe fiOHBnHeTCH 11 
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6e3 8nHRHJ1R 3nBKTPH'IBCKOrO nonR. 0l(HaKO 8 CHnbHO pa3ynOPRllO'IBHHbiX 

KPHCTannax 06HapylKBHa 3Ha'IHTBnbHaR · • CTBnBHb CTa6HnH3aUH.H 

napa3nBKTPH'IBCKOfl \11a3bl, TaKaR, 'ITO l(alKB 8 CHnbHbiX . 3nBKTPH'IBCKHX 

nonRX ynopRllO'IBHHB OTCYTCT8YBT. 

Hccnel(o8aHHR KPH8ba llH3nBKTPH'"!ecKoro H 3nBKTpoonTH'IecKoro 

rHCTBPB3HCa npH T <Tt noKa3anH, 'ITO npH nepeKnD'IBHHH nonRpH3aUHH 

KpHCTann npOXOllHT 'IBPB3 .HBnOnRpHOB COCTORHHB, KOTOPOB npOR8nRBT 

· HBKOTOPbiB npH3HaKH COCTORHHR, nonyqanmerOCR npH TBnn080fl llBnonRpH-

3aUHH ( CTn). 3nBKTPH'IBCKOB none, .... /8bl3biBanmee PB8BPC nonRpH3aUHH, E
5 

3a8HCHT OT TBMnepaTYPhl KpHCTanna/
3

/ 

8 HaCTORmefl pa60TB llH\11paKUHR HBfiTPOH08 HCnonb30BaHa l(nR 
npRMOrO H3Y'IBHHR CTPYKTYPHbiX nepBCTpOBK, 8bl3biBaBMbiX 8nHRHHBM 

3neKTPH'"!ecKoro nonR. Pe3ynbTani, nony'IeHHbiB 3THM MHKpocKonH'IecKHM 

MBTOllOM, cpa8HH8aDTCR C llaHHhlMH MaKpOCKOllH'IBCKHX 3KCnepHMBHTOB. 

KaK noKa3aHO paHBB/G, 
7
/; 3a8HCR.mee OT nepel(aHHOrO HMnYnbca K8a3H

ynpyroe llH!i1\11Y3HOB paCCBRHHB HBfiTpOH08 H3MBHRBTCR C TBMnepaTypofl 1 H 

OTCDl(a MOlKHO nony'IHTb ·. HH\110pMaUHD 06 H3MBHBHHH KOppenRUHOHHOrO 

pal(HYC~ HB60nblliHX no pa3MBPY· nonRpHba . o6nacTBfl -~ KpHCTanne. 

fio3TOMY, KPOMB H3Y'IBHHR llH\11paKU!10HHbiX ( 6p3rroBCKHX·) nHKOB, Mbl 

aHanH3HPYBM HHTBHCHBHOCTb K8a3Hynpyroro paCCBRHHR HBfiTpOHOB. 

2. 3KcnepHMBHT. 

3KcnepHMBHTbl 6binH npOBBllBHbl Ha HBfiTPOHHOM llH\11paKTOMBTpe no 

BpBMBHH nponeT~ nH-2 Ha HMnynbCHOM peaKTOPB H6P-2 B ~H~ OHHH. 

fiapaMBTPbl YCTaHOBKH H npOUBllYpa H3MBPBHHR llH!IIpaKUHOHHbiX cneKTPOB 

nol(po6Ho onHcaHbi 8/
7 I. MoHoKpHcTanmi SBN c x= 0, 75 H 0, 70 6hlnH 

BbipameHbl MeTOllOM lJoxpanbCKOro. fipH HCCnellOBaHHH BnHRHHR 

3neKTPH'"!eCKOrO nonR Ha o6pa3BU llH!IIpaKUHOHHbie cneKTPbl 8 OCHOBHOM 

H3MepRnHCb 8l(Onb 8biCOKOCHMMeTpH'"!HbiX HanpasneHHfl o6paTHOrO 

npocTpaHCTBa: ( 001), ( 110) H ( 111) 8 nnoCKOCTH [110]. 3neKTpOl(bl 

HaHOCHnHcb Ha rpaHH ( 001). TeMnepaTYPHbie H3MepeHHR npoBOllHnHcb B 

8aKYYMHOfl ne'IH B l(Hana30He OT KOMHaTHOfl TeMnepaTYPbi llO 773 K. fipH 

TBMnepaTypax BbMB 600 K KpHCTannhl TBMHenH, H3 HHX BbmenRnCR 
KHcnopoll,H oHH npespamanHcb 8 nonynpoBollHHKH. BcRe~cTBHe 3Toro 

pe3YnbTaThl C npHnOlKeHHeM 3neKT~H'IeCKOrO nonR nonyqanHCb 

cTa6HnbHb~H TOnbKO liO 500 K. HarpesaHHe Ha 803llYXe npH 800 K s 

Te'"!BHHe HeCKOnbKHX '"!aCOB B03Bpamano KPHCTanmi B HCXOllHOe 

COCTORHHB. . 

HBCMOTPR Ha TO, 'ITO o6beM KPHCTannoB 6bin cpa8HHTeinbHO 6on_blliHM ~ 
~0. 7 - 1. 0 CM

3
), H3MBpeHHB llH!i1\11Y3HOro pacCBRHHR 3aHHMano OKOno 
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20 MHH. HaH60R88 CHRbHH8 ~~paK~HOHHH8 nHKH (002) H (001) npH 

CTaHl(apTHbiX ycnOBHRX 3KcnepHMeHTa -yron pacceRHHR 29= 90° ,paCCTO~
RHH8 o6pa3e~ - ~8T8KTOp L=78 CM -H3MepRnHCb 3a 8peMR 5 MHH. 3THMH 

senH'IHHaMH H onpel(enRnHCb MHHHManbHble speMeHa, no KOTOpb~ npOHC

X Ol(HnO ycpel(HeHHe B03MOlKHba penaKcauHOHHba npoUeCC08 8 o6pa3UB. 

3. Pe3YnbTaTbi 

3KcnepHMeHThl no 8nHRHHD 8HelliHero 3nBKTpH'"!eCKOrO nonR Ha 

KPHCTanmi SBN no3sonHnH oTseTHTb Ha cnellYDmHe 8onpocbi: · 

- eCTb nH pa3HHUa B llH\11paKUHOHHba cneKTpax, H3MepeHHha npH 

ox nalKlleHHH KPHCTanna no~ B03~eilcTBH8M noRR H 6es noM ( SBN-75 l; 
- KaK l(ef!CT8YeT nonRpH3YDmee none Ha KpHCTannb~ HaXOllRmHeCR 8 coc

TORHHH TennoBOfl l(enonRpH3aUHH, T. e. oxnalKl(eHHbiB 6e3 nonR OT 500K 

CSBN-70 H SBN-75); 

- KaK l(ef!CTBYeT nepeKnD'"!anmee none npH KOMHaTHOfl TBMHepaType 

( SBN-70 H SBN-75 l; 
- KaKOBhl speMeHHhle 3aBHCHMOCTH HHTeHCHBHOCTBfl llH!IIPaKUHOHHba nHKOB . . ' 

npH 803lleflcTBHH nepeKnnqanmero nonR H npH cHRTHH nonR c KPHCTanna 

CSBN-70l. 
Pe3YllbTaTbi, KacanmHecR oxnalKl(eH.HR KpHcTannos npH 8biKnnqeHHOM 

none 6wnH yll<e qacTH'IHO ony6nHKoBaHhl paHee/
7
/. -Ha6nnl!anocb cHnbHOe 

ysenH'IeHHe HHTBHCHBHOCTH KBa3Hynpyroro llH!i1\11Y3HOrO pacceRHHR 

HefltpOHOB B OKpeCTHOCTH Y3nOB o6paTHOfl pelliBTKH KpHCTanna. 

Ha pHC.1 noKa3aHbl TeMnepaTYPHbie 3aBHCHMOCTH HHTeHCHBHOCTH llH!i1\11Y3-

HOrO pacceRHHR, nonY'IBHHOfl CYMMHpOBaHHeM nO'HeCKOllbKHM yqacTKaM 
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PHc.1 •. TeMnepaTYPHaR 3a-

8HCHMOCTb. OTHOCHTenbHOfl 

HHTeHCHBHOCTH llH\11!11Y3HOrO 

pacceRHHR B OTMe'"!eHHbiX 

o6nacTRX o6paTHOro npocT

paHCTBa KPHCTanna. Cnesa

pe3ynbTaThl llnR KpHcTanna 

SBN-70, cnpasa- SBN-75 • 

fioKa3aHa o6naCTb 86nH3H 

nHKa (001), nnOCKOCTb 

pacceRHHR-( 1f0l. 



npH pa3nH'iHhiX ·3Ha'ieHHRX. sonHosoro · seKTopa q =. Q -:- .2rri! hkl' r ne Q
BeKTop pacceRHHR, i!-seKTop o6paTHOA pemeTKH. Ha pHc.2 noKa3aHa 
TeMnepaTypHaR 3aBHCHMOCTb·HHTeHCHBHOCTH liH~paKUHOdHOrO llHKa (002), 
npoHHTerpHposaHHoA no 6onbmoA nnomanH: 3TO ysenH'ieHHe xopomo BHZIHO 
B cny'!ae oxna~neHHR KPHCTanna 6e3 nonR H, Hao6opoT, OTCYTCTBYeT, 
ecnH oxna~neHHe aeneTcR non.noneM. 

H3MeHeHHR nHKOBOA HHTeHcHBHOCTH pa3nH'iHh~ nopRZIKOB oTpa~eHHR 
OT nnocKOCTH (001) KpHcTanna SBN-75 npH oxna~~eHHH era 6e3 nonR 
noKa3aHhi Ha pHc. 3. TonbKO y pe~JJe'Kca ( 005 J nHKoBaR HHTeHCHBHOCTb 
pacTeT B o6naCTH KOMHaTHOA TeMnepaTYPhL CnenyeT OTMeTHTb, 'iTO 
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PHc.2. 3aBHCHMOCTb OT TeMnepa
TYPhl HHTerpanbHOA HHTeHCHBHO
CTH ZIH~paKUHOHHOro llHKa (002) 
OT KPHCTanna SBN-75, H3MepeH
HoA npH oxna~neHHH 6e3 nonR 
(x), c noneM 0,75 KB/cM (a) H 
c noneM 1, 0 KB/cM ( •l. 

HMeHHO 3TOT llOPRliOK OTpa~eHHR HaH6onee 'iYBCTBHTeneH K H3MeHeHHRM 
HHTeHCHBHOCTH, . TaK KaK OH CYrneCTBeHHO cna6ee, 'ieM OCTanbHhle 

:.:< -.... 
o.s m--;:;:;---..__..l 

373 473 573 
T IKl ___:____ 

PHc.3. 3aBHCHMOCTb OT TeMnepa~ 
TYPhl OTHOCHTeflbHOA llHKOBOA HH
TeHCHBHOCTH pe~neKCOB THna 
(001) KpHcTann SBN-75, oxna~
neHHe 6e3 nonR, nnocKoCTb pac~ 

CeRHHR-( 1f0J. 0603Ha'ieHHR: 
( 001) -( X) , ( 002 ) -( 0) , ( 003 ) -0 

( 004 ) -( + ) ' ( 005 ) -(. ) . 

pe~neKChl. iloxo~ee llOBeZieHHe llHKOBh~ HHTeHCHBHOCTeA ;3aperHCIPH
POBaHo y KPHCTanna SBN-70 (pHc.4J: TonbKO y (005) HHTeHcHBHOCTb 
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pacTeT npH oxna*ZieHHH. 
To'iHoe onpeneneHHe 6p3rroscKHX HHTeHCHBHocTeA 6hino 3aTPYZIHeHo 

H3-3a HanH'iHR He6onbmoro pacmenneHHR nHKOB. HenocTaTO'iHoe • pa3-
pemeHHe ZIH~paKTOMeTpa He no3BOnRno nposecTH Hane~Hoe pa3neneHHe 
KOMllOHeHT,H TOnbKO B cny'iae ManhiX HHZieKCOB MHnnepa era HHOrZia 
ynasanocb BhmonHHTb. PacmenneHHe nHKOB, snepBhie 3aperHcTpHposaHHoe 
Ha KPHCTannax SBN-70/7/, Ha6~ro~anOCb 6onee H~H M8H88 ycTOH~BO He 

PHc.4. 3as~cH~ocTb OT · TeMnepaTYPhl 
OTHOCHTenbHOA llHKQBOA HHTeHCHB
HOCTH pe~neKCOB · THna ( 001). 
KpHcTann SBN-70, oxna*ZieHHe 6e3 
nonR, nnocKoCTb pacceRHHR -(1fOJ. 
CnnomHhie H nyHKTHPHhie nHHHH cooT
seTCTBYDT ZIBYM KOMllOHeHTaM 
pacmenneHHoro nHKa. 
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TIKI__.. 

TOnbKO ZinR KpHCTannOB C 60nblliHM COZiep~aHHeM Sr, HO H npH x=0,61; 
0,50 H 0,46. ilOCKOnbKY 3TO pacmenneHHe cymeCTBYeT npH TeMnepaTypax 
HaMHOrO 6onblliHX, 'ieM Tm B napa3neKTPH'ieCKOA ~a3e,. OHO He MO*eT 
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0316 0.295 0.283 Ql72 Q26Q 
- wave length (nm) 
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. PHc.5: ilHK (002) OT KPHCTanna 
SBN-75 npH T=523 K: 
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PHc.6. KapTa yposHeA nnR nHKa 
Ha·pHc.5. H3onHH~RM cooTBeTcT
BYDT HHTeHCHBHOCTH:800, 400, 
200, 100; 50, 25 H 12 . 

6biTb CBR3aHO C nH~~Y3HbiM cerHeT03fleKTpHqecKHM 
flpHCYTCTBHe pacmenneHHR npoHnnDCTpHpOBaHO Ha 
nHK (002) oT KpHcTanna SBN-75, H3MepeHHhlA npH 

~a30BbiM nepex onoM. 
pHc. 5, r ne noKa3aH 

523 K. Ha PHC.6 
noKa3aH 3TOT ~e llHK B BHne KapThl YPOBHeA, aHa PHC.7 H 8 H306pa~eH 
nHK (002) OT KPHCTanna SBN-70, H3MepeHHb~ npH 773 K. 
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0.257 0.313 0.299 0.2115 

- wave length (nml 
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0.323 0.306 0.290 0.274 D.257 
- wave length (nml 
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PHC. 7. · flHK (002) OT KPHCTanna 
SBN-70 npH T=773 K: 

PHc. 8. KapTa yposHeA nnR 
nHKa, noKa3aHHoro Ha pHc. 7. 
H3onHHHRM cooTBeTCTBYDT.HHTeH
CHBHOCTH: 2000, 1200, 600, 
300, 150, 80 H 40. 
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HHTeHCHBHOCTb pe~neKcos THna (DOt ) oT KpHcTanna,. npomenmero 
TennoBYD nenonRpH3aUHD, cHnhHO B03pacTaeT y~e npH , soJneAciTBHH 
He6onhWHX 3fleKTPH'I{eCKHX noneA. 

nanbHeAmee ysenH'I{eHHe nonR conposo~naeTCR MeHbWHMH H3MeHeHHRMH 
HHTeHCHBHOCTH llHKOB. 3TO nponeMOHCTPHPOBaHO Ha pHc.9 nnR llHKa 
( 001) OT KPHCTanna SBN-70. flpH BbiKflD'I{eHHH nonR HHTBHCHBHOCTH 
KOMllOHeHT llHKa H3MeHRDTCR npOTHBOllOflO~Hb~ o6pa30~. 3TO HHTepeCHOe 
RBneHHe Ha6nDnanocb TaK~e nnR npyrHx pe~neKcos KaK SBN-70, TaK H 
SBN-75. 
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PHc.9. 3~BHCHMOCTb OT senH'I{HHhl 
npHno~eHHOra:nO'nR llHKOBOA'(KPY~KH) 

H HHTerpanhHOA (KBanpaThl) 
HHTeHCHBHOCTef1 
pacmenneHHoro 

nBYX KOMllOHeHT 
pe~neKca (001). 

H3MepeHHe BhlnonHeHo npH KOMHaTHoA 
TeMnepaType Ha KpHcTanne SBN-70, 
rrpome~eM TennoBYD nenonRpH3aUHD. 
nocne nocTH~eHHR 2 KB/CM . none 
BbiKnDqanoch , H 
non.RpHOCTh. 

H3MeHRnaCb era 

Ha pHc.10 noKa3aHa o6nacTh nHKa (001) a· nnocKOCTH (1f0). 06nacTH, 
B KOTOpb!X non neACTBHeM nOJI.ff IlpOH30lliJIO YBBflH'I{eHHe _ 
3aKpameHbi. H3onHHHH nposeneHbi Ha YPOBHRX : 140, 80, 
-100 H -200. 8 OTMe'l{eHHbiX KBanpaTaMH o6naCTRX 
npOCYMMHp6BaHhl•H noKa3aHhl Ha PHC.11. 

HHTeHCHBHOCTH, 
50, 30, 15, 
HHTeHCHBHOCTH 

KaK H o~Hnanoch, non soJneAcTBHeM nonR npH KOMHaTHoA 
TeMnepaType npOHCXOnHT YMeHbmeHHe HHTeHCHBHOCTH nH~~Y3HOrO 

pacceRHHR, npH'I{8M HaqanhHb~ BbiCOKHA ypoBeHb HHTeHCHBHOCTH pe3KO 
YMeHbmaeTCR y~e npH He6onbmHx nonRx, a 3aTeM HneT cna6oe 
YMeHbW8HH8 C POCTOM 3neKTpHqecKoro nonR. flpH KOMHaTHOA _TeMnepaType 
3TOT HH3KHf1 YPOBeHb nH~~Y3HOrO pacceRHHH Yllep~HBaeTCR H np~ 

BbiKflD'I{eHHH nonR. 3TO nponeMOHCTpHpOBaHO Ha. PHC.10;· rne noKa3aHa 
KapTa YPOBHef1 HHTeHCHBHOCTH, npencTaBnRDIUeA C060A . pa3HOCTb nsyx 
cocTORHHA SBN-70 npH BbiKflD'I{eHHOM none: KPHCTann He nonseprasmHACR . ' 
B03.lleACTBHD non.111 H KPHCTann nocne ero soJneAcTBH.R. PacmenneHHbie 

7 



KOMnOHeHThl ~H~paKUHOHHOrO nHKa nocne B03~eACTBHR non~ Be~yT ce6R 

pa3nH4Hh~ o6pa30M, 4TO MO~HO·BH~eTb no reMHhlM o6nacTRM Ha pHc.10, 

KOTOphle 03Ha4a~T Y8enH4eHHe HHTeHCH8H~tTH. Ha pHC.11 npH8e~eHhl 

3a8HCHMOCTH OT 8enH4HHhl nonR HHTeHCH8HOCTeA ~H~~Y3HOrO pacceRHH~ 

PHc.10. Kapra pa3HocreA HHTeHCH8-~ 

~OCTeA, nony4eHHaR 8hNHTaHHeM H3 

cneKrpa, H3MepeHHoro or KpHcranna. 

HaXO~RmerOCR 8 COCTORHHH renno-

80A ~enonRpH3aUHH, cneKrpa, 3ape

rHcrpHpo8aHHoro nocne 803~eAcT8HR 

nonR Ha KpHcrann. 

.c -en 
c 
~ 

"' > 

"' ~ 

l 

=:----~-'--.--..,.---.,0523 

0.539 

~-tl'!~~ -. . ., th 
~-

0.555 

0.572' 

L__..___..___.._____J 0.588 
84 . 87 9 0 93 96 

28 [deg) · --

npOCYMMHP08aHb~ 8HYTPH o6nacreA npH pa3nH4Hh~ 3Ha4eHHRX 80nH080rO 

8eKropa q. npH Hano~eHHH nonR npoTH8onono~Horo 3HaKa H era 

Y8enH4eHHH HHTeHCH8HOCTh, ~H~~Y3HOrO pacceRHHR pacrer; io HCXO~HOA. 
( ~o 8KnD4eHHR nonR ) 8enH4HHhl y~e He ~ocrHraer. H3 KPH8h~ pHc.11 

8H~HO, 4TO 3Ha4eHHe nonR Ec cnerKa Y8enH4H8aeTCR npH YMeHhllieHHH q, 

,·~ 

0 2 
E (kVIcml ----

< 

PHc. 11. OrHocHrenhHhie H3MeHeHHR 

HHTeHCH8HOCTH ~H~~Y3HOrO pacceRHHR 

8 3a8HCHMOCTH OT 8BnH4HHhl nonR. 

Ycno8HR raKHe ~e. KaK ~nR pHc.10. 

HHreHCH8HOCTH npocYMMHpo8aHhl 8HYT~ 

PH K8a~paT08, OTMe4eHHh~ 

pHc.10: 1- (x) 1 2- (o) 1 3-

4 - (e). 

Ha 
(+)I 

3ra nD6on~>rrHaR reH~eHUHR Ha6nD~anacb H ~nR ~H~~Y3Horo pacceRHHR 

8 

80Kpyr nHK08 (002) H (003). 

n 0 nonHHTenhHO 8nHRHHe nonR 6binO · ·H3Y4eHO ~nR . ~pyrH: 
HanpasneHHA 8 KpHcranne. Ehlno HaA~eHo, 4TO npH reMneparypax, MHor1 

6onhlliHX Trn 1 nHKH THna (hhO) 8 nnOCKOCTH pacceRHHR (llO) TaK~e HMBD' 

PHc.12. 3a8HCHMOCTh nHK08oA HHTeH

CH8HOCTH pe~neKC08 THna (hhO) OT 

8enH4HHhl nonR, npHno~eHHoro 8~0nh 

ocH c KpHcranna SBN-70. H3MepeHHR 

8hmOnHBHhl npH KOMHaTHOA TeMnepa

rype, 8 ce4eHHH ( HOl, 8enH4HHa 

nonR nocne~o8arenhHO YMeHhrnanacb 

~0 0, a 3aTeM 803pacrana C nporH~ 

80nono~HhiM 3HaKoM. CnnornHhie H nYHK

THPHhie nHHHH COOT8eTCT8YDT ~8YM 

KOMnoHeHraM pacmenneHHoro nHKa: 
( 220) - ( Q) 1 ( 330) - (.) 1 ( 440) 

(X) 1 ( 550l -(.&) 1( 660) - ( +) 1 ( 770) · 
- ( * ) I ( 800 ) - ( D ) I ( 900) - (A ) • 

'4_* __ .. -----........... .. 
__ .. ~....._--~ 

35 ..-----

·1 ~--------.l., ------., ..o-----o 
o----

(;==F= 
~25 ---v-
~ ===r::=_. 

2(11 • • ' • 
-1 0. 1 . 

E lkV/cml-

cna6oe pacmenneHHe. 3aMeTHoe 8nHRHe nonR Ha nHKH rHna (hhO)· 6bmo 

06Hapy~eHO TOnhKO npH nepeKnD4eHHH nonR H ~nR "KPHTH4eCKOA" 

8enH4HHhl nonR Ee 3TH 3a8HCHMOCTH noKa3aHhl Ha pHc.12; H3 Koroporo 

8H~HO TaK~e. 4TO pacmenneHHhle KOMnOHeHTbl nHK08 H3MeHRDTCR 
npoTH8onono~Hh~ o6pa30M. 

4. 06cy~~eHHe 

8 3KCnepHMBHTaX no H3Y4eHHD 8ni1RHHR nonR Ha KPI1CTanmi ~BYX 
cocra808 (SBN-70 H SBN~7_5) He 6hmo 3aMe4eHo KaKoA-nH6o cymecr-c 

8eHHOA pa3HHUhl Me~~y H~MH. O~HaKO ~H~~Y3HOe pacceRHHe H CTPYKTyp

Hbie nepecrpoAKH 6onee 8hipa~eHhJ ~nR KpHcranna SBN-70. Cne.~yer 

OTMeTHTh, 4TO HMeHHO ~nR HCCne~08aHHOrO 8 HaCTORmeA pa6ore 

KpHcranna SBN-70 B HeKoropba cny4aRx nocne Harpe8aHHR s6nH3H 

reMneparyphl T rn Ha6niJ~anHCh pa3nH4HhJe He8ocnpoH380~HMbie ·. ~H~paK-, 
UHOHHhJe KapTHHbl, 4TO rOBOPHT 0 803HHKH08BHHH . MO~YnHpOBaHHhiX 

CTPYKTYP, CHnhHO HCKa~aiJmHX HHTeHCH8HOCTH OCH08Hba pe~neKCOB. 3rb 
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no~TBep~~aeT eTPYKTYPHYD HeeTa6HnhHOeTh KpHeTannos SBN, KoTopaH 
npOHBnHeTeR TaK~e B oqeHb eHnhHOA 3aBHeHMOCTH napa~eTpOB pemeTKH 
KpHeTanna OT .ero npe,IJ;biCTOpHH. Ho 3TH 3~~eKTI>I HY~ZiaDTeR B 
ZianbHeA~eM H3yqeHHH H He o6ey~~aDTeH. 

llOMHMO BnHRHHH nonR. Ha ZlH~paKUHOHHYD KapTHHY, HaM XOTenoeh 6hl 
o6paTHTh BHHMaHHe Ha pe3YnhTaTb~ KOTOphle He eornaeyDTeH e 

. . /9 10/ . * 
H3BeeTHoA eTPYKTYPHOA Mo~enbD SBN ' . PaemenneHHe BZIOnh c H 
[110] ~aneKo OT o6naeTH eerHeToJneKTpHqeeKoro. ~a3oBoro nepexona 
npOTHBOpeqHT KaK TeTparoHanhHOA,· TaK H poM6HqeeKOA eHMMeTpHH 

..,J 
KpHeTanna H MO~eT eymeeTBOBaTb TOnhKO, eenH eHMMeTpHH MOHOKnHHHaH 
H HH~e. H3MeP.eHHOe paemenneHHe eOOTBeTeTBYeT TOMY, qTo B ~OMeHaX 

pa3nHqHoA OpHeHTaUHH yron Me~~y TeTparoHanhHOA OebD H HanpasneHHeM 
[110] He paseH ToqHo 90~ llpH ~a30BOM nepexone qHeno pa3nHqHh~ 
eoeTORHHA ~OMeHOB B03paeTaeT B ~Ba pa3a.CJmeCTBOBaHHe B RpHCTan-

Re cerHeTOSReRTpHqecROH ~OMeHHOH CTpyRTYPhl MOPRO 6hl ~aTh 

nonyqeHHhiM Ha 
npHno>KeHo npH 
B eoeTORHHH 

MHOrOqHeneHHhiX 

HOBOe 06'bReHeHHe He06hltfHbiM OnTHqeeKHM pe3ynbTaTaM, 
SBN-75 H SBN-6014 '

11
' 121. EenH nonHpH3YDmee none 

KOMHaTHOA TeMnepaType K KpHeTanny, HaXOZIHrueMyeH 
TennOBOA ~enonRpH3aUHH, TO Ha6RIO~aeTC.fi poeT 
He6onhmHx no pa3Mepy ZIOMeHono~o6HhlX nonoe. Ho ~a>Ke npH BhleOKHX 
3HaqeHHHX nonR Ha6nDZiaeTeR nonHZIOMeHHaR eTpYKTypa, He nepeXO~RruaR 

B . MOHO~OMeHHY~ nriH HeTHHHO ~ OZIHOOeHb~ eerHeT03neKTpHKOB 
B03HHKH08eHHe TaKOA 
o6pa308aHHeM rpaHHU 
nonRpHoA ~a3h/111. 

eTPYKTYPhl npH Hano>KeHHH nonR 
Me~~y OeTaTKaMH napa~a3hl H 

6hinO 06'bHeHeHO 
HHZIYUHP08aHHOA 

3Ta eTpYKTypa, eoeTOHruaR H3 nonoe, OKa3anaeb qyBCTBHTeRbHOH R 
~a8neHHD, H n03TOMY o6ey>KZianHeb eerHeTOJnaeTHqeeKHe e80AeT8a 
KpHeTanno'8 8 e8R3H e OPTOpOM6HqeeKOA eHMMeTpHeft napa~a3hl. 

nononHHTenhHh~ aHanH3 ~HnaTOMeTpHqeeKHX 3KenepHMeHT08 n0380nHn 
e~enaTb 8hi80Zl/l2/ 0 TOM, qTo 8 XO~e ZIH~~Y3HOrO eerHeT03naeTH
qeeKoro nepexona npH 750 K HexonHaR TeTparoHanhHaR ~a3a nepexoZIHT 
8 POM6HqeeKy~ 

803MO>KHO, qTO npOTH80nonO>KHOe H3MeHeHHe HHTeHeHBHOeTeA paemen
neHHh~ ,KoMnoHeHT, VHa6nDnaeMoe y onpeneneHHh~ pe~neKeo8 npH 
OXna~~eHHH, e8R3aHO e o6pa308aHHeM ZIOMeHHOA eTpYKTYPh~ KOTOpaH 
YMeHhlliaeT HanpH~eHHH 8 KpHeTanne. 

'Oco6eHHOeTH eerHeToJneKTpHqeeKoro ~a3o8oro nepexona 8 
KpHeTannax SBN-70 H SBN-75 y>Ke o6ey~nanHeh ,paHee/7/. AHanH3 
~~~~Y3Horo paeeeHHHH noKa3an, qTo cymeeT808aHHe Manhu nonHPHh~ 
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o6naeTeA 8 MaTpHue HenonHpHoA napaJneKTpHqeeKoA ~a3hl H ysenHqeHHe 
npH OXna>KZieHHH KaK HX qHena, TaK H 06'beMa OTZienhHOA o6naeTH 
R8nReTeR HaH6onee 8a>KaoA xapaKTepHeTHKOA npoueeea oxna>KZieHHR npH 
8h~nDqeHHOM none. 8 npHeyTeT8HH· nonR OXna~ZieHHe eonpOBO>KZiaeTeH 
Y8enHqeHHeM HHTeHeH8HOeTeA ~H~paKUHOHHhiX nHK08 H YMeHbllieHHeM 8 
eooTBeTeT8YDmeA nponopuHH ZIH~~Y3Horo paeeeRHHR. ·06a ~aKTa ro80PRT 
0 TOM, qTo 8 803HHKaDmeA nonHpHOA . ~a3e yeTaHa8nH8aeTeH ~anhHHA 
nopRZIOK, ITpHqeM , STO He npO.fiMeHHe 3KeTHHKUHOHHh~ 

3~~eKT08, . TaK Ka~ HHTeHeH8HOeTH KOMnoHeHT pacmenneHHh~ llHK08 
H3MeHHDTeH npoTH8onono>KHhiM o6pa30M non B03~eAeTBHeM nonH. 

ITpo8eZieHHhle 3KenepHMeHThl noKa3anH nononHHTenhHo, qTo eymeeT80~ 
BaHHe ~OMHHHPYDrueA eOH3MepHMOA· e8epxeTPYKTYPhl noene HHZIYUHpo-
8aHHOrO noneM ~a3o8oro nepexona, KaK onHeaHo paHee/81, He flsnHeTeR 
06R3aTenhHhlM H He MO~eT eny>KHTh xapaKTepHeTHKOA nonRpHOA ~a3hl. 

H3 HeATpoHorpa~HqeeKHX naHHh~ no H3MeHeHHD ZIH~~Y3Horo 

paeeeHHHH enenyeT, qTO npH KOMHaTHOA TeMnepaType poeT. ZIOMeH08 e 
o6paTHOA nonHpH3aUHeA HaqHHaeTeH noene .ZIOeTH>KeHHH npoMe>KyToqfioro 
eoeTOHHHH, xapaKTepH3YDrueroeH YMeHbllieHHeM ZI~nhHero nopHZIKa 8 
nonRpHb~ o6naeTHX npH onpeneneHHOM "KPHTHqeeKOM" none Ec, H 3TO 
eornaeyeTeH e ~eHOMeHonorHqeeKHMH pe3ynbTaTaMH. 3aBHeHMOeTb OT 
8onHo8oro 8eKTopa YKa3hl8aeT Ha TO, qTo 8 o6naeTRx e 6onnmeA ~nmioA 
KoppenHUHH JTO ~oeTHraeTeR npH 6onhmHx 3HaqeHHRX Ec. CnenyeT, 
OZIHaKO, 3aMeTHTh, qTo 3~~eKTI>I, e8R3aHHhle e H3MeHeHHeM nonH mar 3a 
maroM, MoryT nepeKphi8aTheH e penaKeauHoHHhiMH npoueeeaMH. KaK 

. . /13/ 
H38eeTHO H3 pa3nHqHb~ ~eHOMeHOnOrHqeeKHX 3Kenep~MeHT08 ... H KaK 
YZianoeh nOZIT8epZIHTb HaM, 3~~eKTI>I, e8H3aHHhle e 8nHRHHeM nonR 
3a8HeRT OT 8peMeHH H 'MOrYT 6hlTh pa3ZieneHbl Ha 6bieTphle H Mel1n.8HHble 
npouecebL T.K. 8peMR H3MepeHHH eneKTP08 onpenenHeTeR eKopoeTh[ 
Ha6opa eTaTHeTHKH, TO npH HeeneZI08aHHH ZIH~~Y3HOrO paeeeHHHH He 
YZiaeTeR Ha6nDZiaTb OZIH08peMeHHO o6a THna npoueeeo8. nnR nonyqeHHH 
6onee nOZIP~6~0A HH~OpMaUHH He06XOZIHMO yeo8e~meHCT808aHHe MeTO~HKH 
np.08el1eHHH 3KenepHMeHT08. 

A8TOPhl 6narol1aPHhl H.60MY H P.IDanhre 3a npel1oeTa8neHHe 
KpHeTanno8 SBN I X. ApHZITY H r. illMHZITY 3a MHOroqHeneHHble o6eY>Kl1eHH~ H 
none3Hhie eo8enJ. 
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IIpoKepT ¢1. H ,r:r,p. 
HeiiTpoHo rpaqmqecKoe Hccne,r:r,oBal 
3JieKTpHqecKoro DOJIH Ha KpHCTa; 
/x·= 0,70; 0~75/ 

. B KPHCTanne SrxBa l-xNbz06 , 
HOM ,IJ,HtPp"aKTOMeTpe no BpeMeHH I 

3JieKTpHqe£KOro DOJIH Ha CTPYKT~ 
HHH·: npoBe,r:r,eHbl npH KOMHaTHOH H 

. ' 
paTypaX H B 3JieK1'pHqeCKHX DOJif 
HHH KpHcTarrna no,r:r, noneM na6nro~ 
HOH HHTeHCHBHOCTH ,IJ,HtPpaKQHOHHC 
JIH Ha KpHCTaJIJI, ~HaXO,IJ,Hl~HHCH B 
pH3aQHH, HHTeHCHBHOCTH pe{tJ.rieKc 
B03pacTawT oT npHJio~eHHoro non 
peKnwqa~ero nonHnpH KOMHaTHo 
BaWT Ha cy~eCTBOBaHHe B KPHCTa 
,IJ,OMeHHoif CTP~,KTYPbi C HPOTHBono 
3aQHH,B COCe)J,HHX ,IJ,OMeHaX. 

· ·· Pa6i:>Ta. Bhinonnena B .ria6opaTop 
Coo6llleHHe 06-i.eAHHeHHorci ifiiciiiijTa Ji 

flepeBoA aaTOpoa 

Prokert :F. et al. 
Neutron Diffractiori Inv~stigat 
Electric Field.Influerice on th 

. of SrxBaJ-xNb206 /x = 0.70, 0. 
. The electric·fi~ld influen~ 
' " - ' 

~ions.was studied in a SrxBaJ-
stal on the TOF neutron diffta 
were conducted from room tempe 
_tdc: fields up to 4 kV /em~. At , 
field is observed the reductiOJ 
integral-intensity. When the f: 
stal being in the· state_of theJ 
reflection' intensities. of the , 
monotonically due tothe appli1 
room temperature clearly point 
crystal of a ferroelectic domaj 
site polar{zation directiori in 

The -investigation has·been 1 
of Neutron Physics, JINR.· 

Communication of the Joint Institute fo 


