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06oeD.HHeHHbiH HHcTHTyr HnepHhix li~cnenosrumu .Uy6Ha, 1990 

BseneHHe 

Oco6eHHOCTH pa3Mbrroro wa30BOrO .nepexona < ~Pn 1 

penaKCaUHOHHOrO THna B cerHeT03neKTpHqecKOM MOHOKPHCTanne 
sr Ba Nb o (SBN~70) y~e HccnenosanHCh c noMomhD 

0. 7 0. 3 z 6 . /1/ 
HeATpOHHOrO pacceHHHH HBCKOnhKO neT TOMY Ha3an • HenaBHO 
CTPYKTYPHo-pa3ynopHnoqeHHbie KPHCTartnhl PbMg1 / 3 Nb2 / 3 03 (PMN) H 
Na
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(NBT> Ta~~e 6bmH HCCnenosaHbl Ha HeATpOHHOM 

TpexocHOM cneKTPOMeTpe/ ~ 8 .PMN H NBT, TaR xe RaK ~ ~H 
SBN-70, KOHneHcauHD cerHeTo3neKTpHqet:KoA MHrKoA Monhl B 
f-ToqKe 30Hhl 6pHnnD3Ha He ynanocb o6Hapy~HTh, HO KBa3HynpyrHA 
UeHTpanhHbiA nHK HHCTYMeHTanhHOA WHPHHbl 6bm . 3aperHCTPHPOBaH. . . 
QqeBHllHO, qTQ 3TO KBa3Hynpyroe nHWWY3HOe pacceHHHe CBH3aHO C 

MenneHHOA (no cpaBHeHHD C WOHOHHb~H 

cerHeT03neKTpHqecKHX CMemeHHA. 

qacTOTaMH) 

Hcnonh3YH 

HHTeHCHBHOCTH KBa3Hynpyroro nH!I1!11Y3HOrO pacceHHHH 
BeKTOpa i B. OKpeCTHOCTH BeKTOpa o6paTHOA pemeTKH 
PMN H NBT 6hmH onpeneneHbi napaMeTpbi 

KoppenHUHOHHOA !IIYHKUHH/2/. 

penaKcauHeA 
3aBHCHMOCTb. 

OT BOnHOBOr.o 

:; hki' nnR 
CTaTHqeCKOA 

fipencTaBnHeT HHTepec onpenenHTh napaMeTphl cerHeTo-

wnYKTYaUHA B onHOOCHOM 
KpHcTanne cHcTeMhl SBN. HaMH 
TOnhKO Ha KpHcTanne SBN-70, 
KPHCTanne SBN-75. 

cerHeT03neKTpHqecKOM CMemaHHOM 
6bmH nponenaHbi 3KcnepHMeHTbi He 
HO H -Ha 6onee pa3ynopHnoqeHHOM 

3KcnepHMeHThl H p~3YnhTaThl 

BbffiOnHeHeHbl Ha nH!IIpaKTOMeTpe no HccnenosaHHH 6bmH 
speMeHH nponeTa DH-2 c U03HUHOHHQ-qyBCTBHTenbHb~ neTeKTOpOM 

' . 
Ha HMUYnhCHOM peaKTOpe H6P-2. H Ha TPBXOCHOM cneKTPOMeTpe 
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· KOM6HHaUHH ll0380flH8T,C ODHOA CTOPOHhl, noKanH308aTb o6naCTH 
K8a3Hynpyroro DH~~Y3H0f0 . paCC8HHHH 8 HCCfl8D08aHHOA qacTH 
(ceKTope) nnocKOCTH o6parHoro npocrpaHCT8a KpHcranna H, c 
DPYroA cropoHhl, H3M8PHTb HHT8HCH8HOCTb pacceHHHH HeArpoH08 8 
HHX DflH onpeDeneHHb!X 80flH08b!X 88KTOP08 8ll0flb COOT88CTBYIOIIIHM 
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PMc. I. Kapra ypo8HeA HHTeHCH8HOCTH nnH nHKa (002) 
KpHcranna SBN-75 8'cneKTpe no 8peMeHH nponera npH 523 K. 
nnocKOCTb paCC8HHHH (f10). Y13onHHHHM COOT88TCT8YIOT 3HaqeHHH: 
800, 400, 200, 100, 50, 25 H 12. 
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SCATTERING ANGLE 29 !degl ---o---

PMc.2. Kapra ypo8HeA pa3HOCTH HHTeHCH8HocreA DnH nHKa 
(002) KPHCTanna SBN-75 npH 523 K H nocne oxna*D8HHH DO 
KOMHaTHOA T8Mneparypb!. nnoCKOCTb, paCC8HHHH (f10). V130flHHHHM. 
-COOT88TCT8YIO~ 3H~qeHHH:500, 250, 125, 90, 35, 17' H 8. 
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o6pa3oM 8hl6paHHh~ Hanpa8neHHA. 06a MeToDa onHcaHhl paHee 
8Mecre c x apaKrepHCTHKOA cMemaHHhiX KpHcranno8 SBN ..;.x/

3
/. 

06pa3eU SBN--75 HMen pa3Mep 11x 7x 5 MM
3 

H o6pa3eU SBN-70 · 
10x 10x 10 MM3

• Ha o6a o6pa3Ua 6bmH HammeHhi 3neKTPODhi H3 Al 

Ha rpaHH ( oo1l. 
8 DH~paKUHOHHb!X Cll8KTpax OT 

npoTH*8HHbie nonochi llH~~Y3Horo 

p8WneKcoB TMna(ool) (pHc.1l. 
DnR · H3yqeHHH ~a3oaoro 

3a8HCRIIIYIO OT T8Mneparyphl qaCTb 
qacTb MO*HO Ha6niODaTb, HaHOCH 
pa3HOCTb ll8YX Cll8KTP08 
reMneparypax. Ha pHc.2 noKa3aHo, 

SBN-70 H SBN-75 npHCYTCT8YIOT 
pacceHHHH, OC068HHO 80Kpyr 

nepexoDa none3HO 8hmenHTb 
llH~~Y3HOfO pacceHHHR. 3ry 

Ha Kapry 
H3MepeHHb~ 

qro npH 

HHT8HCH8HOCT8A 
npH pa3ffi1qHh~ 

oxna*D8HHH TaKaR 

3a8HCHIIIaH OT TeMneparyphl qaCT~ npOH8flH8TCR 8 8HD8 3aM8THb~ 

nonce HHT8HCH8HOCTH, npOXODHIIIHX qepe3 6p3ff08CKH8 ll03HUHH. 
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PHc. 3. TeMneparypHaR 3a811~HMOCTb oTHOcl1renbHhiX 11HT8HCI18HocreA 
DI1~~Y3HOfO paCC8RHI1H DflR pa3nl1qHb~ 3HaqeHI1A q 8ll0flb [110) llflR 
HeKOTOPh~ yqacTK08 86fll1311 lli1Ka (001). 

a) nnR Kpl1cranna SBN.:. 70 1 6) · nnR Kpl1cranna SBN -75 • 
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flpeo6pa30BaHHaR B o6paTHOe npOCTpaHCTBO, HHTeHCHBHOCTb TaKHX 
llH~~Y3HhlX nonoc nOKanH30BaHa TO'IHO nepneHllHKYnRpHO nonRpHhiM 

ocRM KpHcTanna SBN- H3-3a cnsHra 6p3rroscKHx· no3HUHA c 

TeMnepaTYPOA H H3M8H8HHi1 HHTeHCHBHOCTeA llH!l/paKUHOHHhiX fiHKOB 
pa3HOCTHaR KapTHHa nononHHTenbHO MonynHposaua. PHc.3 
HDnDCTpHpyeT TeMnepaTYPHYD 3aBHCHMOCTb HHTeHCHBHOCTeA 

lli1~~Y3HOfO pacceRHI1R llnR HeKOTOPhlX Y'laCTKOB, noKani130BaHHhiX 

.oKono 6p3rroscKoro nHKa £001) nnR SBN-70 H SBN-7~ 

HHTeHCI1BHOCTI1 6hinl1 onpeneneHhi cyMMHposauHeM no YKa3aHHhiM 
ManeHbKI1M o6nacTRM. flnR YllQ6~TBa cpasHeHHR pa3nH'IHhle 

KOMfiOHeHThl 11HTeHCI1BHOCTH COOTHeCeHhl CO 3Ha'leHHRMH, 

113MepeHHh~H np11 573 K 11 523 K, cooTBeTCTBeHHO. 

B 3Kcnepi1MeHTax c SBN-70 Ha cneKTpoMeTpe TKSN-400 

3aB11CI1MOCTb HHTeHCI1BHOCTH KBa311YfiPYfOfO llH!l/!l/Y3HOfO pacceRHHR 

OT BOnHOBOfO BeKTOpa 6bina H3MepeHa npH CKaHHPOBaHHH Bl!Onb 
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P~c.4. 3aBHCI1MOCTh 11HTeHCI1BHOCTI1 KBa3Hynpyroro ll11!l?!l/Y3Horo 

pacceRHI1R I oT sonuosoro seKTopa q nnR KPI1CTanna SBN-70 snonb 
Hanpasne~I1R [~~2] npH pa3nH'IHh~ TeMnepaTypax. 

HanpasneHI1R [~~2] qepe3 TO'IKY (002) o6paTHOA pemeTK11. Ha 

PI1C.4 ITOKa3aHhl 3KcnepHMeHTanhHhle pe3ynbTaThl nnR ITRT11 

pa:3n11'1Hh!X TeMnepaTyp. flony'leHHbie pe3ynhTaThi, nocne Bhl'lHTaHI1R 
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!l/OHa 11 yqeTa !l/YHKUI111 pa3pemeHI1R, XOPOlliO Ofii1ChiBaiOTCR !l/OpMynoA 

0pHlliTeAHa-UepHI1Ke[4): 
I(q) ""A/ (q~+x~, 

r ne x-o6paTHhiA palli1YC KOppenRUI111, 
np11 q=O. 

A=I· X 2 
0 • 

I -HHTeHCI1BHOCTb 
0 

AnnpoKCI1MaUHR 3Kcnepi1MeHTanhHh~ naHHh~ cooTHomeHI1eM 
0pHmTeAHa-UepHI1Ke no3Bon11na onpeneni1Th TeMnepaTYPHYIO· 

. 3aBI1CI1MOCTh BenH'li1H x 2, I.; H A=Io·x 2 . Pe3YnhTaTbi noKa3aHhl Ha 

PI1C. 5. 

flHCKYCCHR 

H3 cpasHeHHR c pe3ynbTaTOB Ham11x ·3Kcnepi1MeHTOB Ha 

KPHCTanne SBN-70 c pe3ynhTaTaMI1 HccnenosaHI1R PMN H NBT/2/ 
BHllHO, 'ITO SBN-70 naeT TaKoe ~e nHHeAHoe yMeHhmeHI1e x

2 
c 

TeMnepaTypoA x 2(TJ~T-TC)' Tc- 3KCTpanonHpoBaHHaH TeMnepaTypa 

KIOpH. HH~e 320 K Ha'l11HaeTCR OTKJIOHeHHe OT m1HeAHOCTH, 'ITO 
. 2 

YKa3wseT Ha nepexon B o6nacTb Hl1~e T~ B KOTopoA x 

3aBI1CI1T OT TeMnepaTYPll ·B 3TOA o6nacTI1 nnR PMN 11 

6onhme He 

NBT 6binO 

HaAneHo ni1HeAHoe ysen11'1eH11e napaMeTpa A, 11HTepnpeTI1posasmeecR 

KaK ysenH'leHHe cTaTH'lecKoro napaMeTpa nopRnKa. Ha SBN-70 npH 

KOMHaTHOA TeMnepaType llOCTI1raeTCR TOnbKO CaMOe Ha'lano 
o6nacTI1. 3KcnepHMeHThl c oxna~neHHeM o6pa3ua npencTaBnRnl1 

3TOA 
6bl 

11HTepec nnR nanhHeAmero 113Y'leHI1R 3TOfO RBneai1R~ ~aK KaK MO~HO 

0~11llaTh nponon~eHHR 113MeHeHHR KPI1TI1'leCKOfO pacceRHI1R np11 

TeMneparypax cymecTBeHHO Hl1~e Tc. H3 pl1c.5 Bl1llHO, 'ITO Bhime Tc 
B COf naCHI1 C KDaCCI1'leCKOA TeOpl1eA 11 ony6nHKOBaHHhiMI1 naHHhiMH 

nnR PMN 11 NBT/ 2/ napaMeTp A llnR Kpl1cTanna SBN-70 He 3aBHCI1T 

OT TeMnepaTypbl. 
KoppenRUI10HHhlA palli1YC B03pacTaeT np11 ysenl1'leHI111 TeMnepaTYPh~ 

np116n11~aRCh nnR"SBN-70 K 3Ha'leHI110 HeCKOnhKO COTeH ~; 3TO 

cpaBHI1MO co 3Ha'leHI1eM, onpeneneHHh~ nnR PMN, 11 cornacyeTc.R c 

llaHHhiMI1 OfiT11tieCKI1X 113MepeHI1A, nony'leHHh~l1 C fiOMOmhiO 

p8JI88BCKOrO pacceRHI1R Ha MOHOKPI1CTanne SBN-70 /l/. 
Ol!HaKo 113MepeHI1e ynpyroro pacceRHI1~ He Mo~eT llaTh 

KaKoA-ni160 11H!l/OpMaUI111 OTHOCI1TenhHO lli1HaMI1'l~CKI1X CBOACTB 

nonRpHh~ o6nacTeA, nopo~na10m11x HeonHOP()llHOe cocTORHI1e 
Kpi1CTanna. 0TCYTCTBI1e lll1!l/!l/Y3HOfO pacceRHI1R Bl!Onb· nonRpHOA. OCI1 
C Olli1HaKOBhiM ycnex OM MO~eT 6biTh 06'b.RCHeHO KaK OC06eHHOCTRMI1 
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Heynpyroro CTPYKTYPHOro ~aKTopa/3/ , TaK· 11 Hani1'!11BM 
CTaTI1'!BCKI1X nep110n11'!BCKI1X 
aTOMOB snonh nonxonHml1x 
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pa3ynopHnO'!BH11H 
nnR onHOOCHoro 

P11c.5 TeMnepaTypHaH .saBHCHMOCTb napaMeTpos RPHTH48CRoro 

pacceHH11H Ha KP11CTanne SBN-70. I
0
-(o), x

2
-(x ), I

0
x

2
- (o). 

cerHeTo3neKTP11'!BCKoro Kpl1cTanna SBN 3TO pa3ynopHno'!eHI1e MomHo 
om11naTh snonh nonHpHoA oc11, '!TO cornacyeTcH c Ha6nDnaeMoA 
noKanl13aUI1Bf1 ni1~~Y3HOrO pacceHHI1H nepneHni1KYnHpHO 3TOMY 

·HanpasneHI1D .. 

ABTOPhi 6naronapHhi H. fiOMY 11 P. illanhre 3a npenocTasneHI1e 
KPI1CTannoB SBN, X. ApHnTY 11 r. illMI1nTY. 3a MHOrO'!I1CneHHhiB 
o6cymneH11H 11 none3Hhie cosen1. 
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PyROITHCb llOCTyiTHna B H3~aT8RbCRHH OT~en 

I3 anp~nfl 1990 ro~a. 
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