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hH:t!!!Ih!!QHh_!!:l!!fJ.I. CerHeroJneKTPHKH; · cerHeroJnacTHKH · H 
poacreeHHhiB HM KpHcranmr cocraeniiDT o6mHpHLIA H ceoeo6pa3HLIA xnacc 
TBBPl!La Ten. XapaKTBpHOA OC06eHHOCTbD TaKHX KpHCTannoB IIBnlleTCII 
TO, ~TO npH OnpeaeneHHLa BHemHHX ycnOBHIIX OHH HCULITLmaDT ~aJOBLIA 

nepexoa e ynop11qeHHYD CcerHero3nexrpHqecKYD, cerHe~oJnacrHqecKYD H 
T. n. ) ~a3y, npH KOTOPOM Ha MHKPOYPOBHe npOHCXOllHT CMemeHHe HnH 
YDOPIIllOqeHHe paJnHqHLa CTPYKTYPHLa JneMeHTOB, a Ha MaKpoypoeHe 
BOJHHKHOBeHHe onpeaeneHHOA llOMeHHOA CTpYKTYpLI, KOTOpall Hapstl!Y C 
KpHcrannHqecxoA crpyxrypoA rau:e onpe.nenaer ea•ueAmHe ceoAcTBa 
raxHx reepnLa ren. • 

qJHJHKa CerHeT03nexrpHqecrea RBnsteTCR OllHHM • H3 .Bel!YDIHX 
paJnenoe coepeMeHHOA ~HJHKH reepnoro rena.· MHorHe HlleH, MeronLr 'H 
npencraeneHHR, B03HHKII1He DPH pa3BHTHH yqeHHII 0 
cerHeTo3nexrpHqecree, oKaJanHCb nnonoreopHL~H ann ~HJHKH reepnoro 
rena e uenoM. Hpyroe ea•uoe o6crostrenbcreo, onpenenstDmee 
DOCTORHHLIA H Bee BOJpacraDIIlHA HHTepec K cerHeT03neKTPHKaM, CBst3aHO 
C 6oraTBAII1HMH BOJMOJ[HOCTRMH HX reXHHqecKoro HCDOnb30BaHHR. 

0co6oe 3HaqeHHe B CBRJH C HCUOnb30BaHHeM 
cerHeroxpHcrannoe npHo6peraDr HccnenoeaHHst 

YHHKanbHLa 
CTaTHKH H 

CBOACTB 
li1;1HaMHKH 

llOMeHOB, KOTOPLJe OliHaKO Ha CY6MaKpOCKOn,HqecKOM YPOBHe H3Y~eHLI eme 
Hel!OCTaroquo, a . TaKJ[e HCC~eliOBaHHR ~fCTPYKTYPHLa O~o6eHHOCTeA 
I'OaJoeLa nepexo·noe. PemeHHe raKHx J~naq · rpe6yer 'npoBeneHHII 
liH\'OpaKUHOHHOrO 3KcnepHMeHTa C 06RJaTenbH~~ CKaHHPOBaHHeM· 6onbii1HX 
o6beMoB o6paruoro npocrpaucrea KpHcranna. HaH6onee 3~~eKTHBHO 

. I 

raKHe 3KCUepHMeHTLI MOJ[HO OCYDIBCTBHTb Ha HeATPOHHOM llH~paKTOMeTpe 

UO BPBMBHH nponera C UOJHUHOHHO-~YBCTBHTenbHLiM nereKTOPOM; UPH 
3TOM MOJ[HO nonyqHTb naHHLJe 0 KOH~HrypaUHH liOMeHHLa CHCTBM, 06 
OpHeHTaUHH liOMeHOB H 06 OTHOCHTenbHLa 06beMaX liOMeHOB. paJHLa 
JHaxoe e noMeHHLa KOHI'OHrypaiiHRX eo seeM o6-beMe HccnenyeMoro 
MOHOKpHcranmi. npH pa3nH~HLa BHemHHX B03liBACTBHRX Ha Hero .. 

Hapnny c ~aJoBL~H nepexoaaMH e · ceruero3nererpH~ecxoe .. 
. ' cerHeT03nacrHqecKoe H T.n. COCTORHHR, eecbMa pacnp~crpaHeHHOe 

RBneHHe B 'xpHCrannax, KaK BLIJICHHnOCb · cpaBHHTenbHO . Hel!BBHO, -
eoJHHKHoeeHHe HecoHJMepHMLa I'OaJ. HecoHJMePHMLJe. ~aJLr . ' :, 
xapaKTepH3YDTCR UOstBneHHeM B CTPYKTYP,e O~HOA HnH HeCKOnbKHX 'BOnH 
CMemeHHA HOHOB, HeCOH3MepHMLa ·C nepHOllOM HCXOliHOA pemeTKH 
KpHCTanna. 0HH, KaK npaBHnO, B03HHKaDT KaK UpOMea:yroqHLre COCTORHHR 
Mea:ny liBYMst o6LI'IHL~H xplicranJ!HqecKHMH: , crpyxrypaMH; ea~u~cn 
HccneaoeaHHst 3THX ~aJ ann nporpecca e o6nacrH ~HJHKH .. ~aJOBLa 
nepexonoe uecoMHeuua H HHrepec K HHM; nponona:aeT' · ~oJpacraTb. 
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061NHBR nH~paKUHOHHaR MBTOnHKa 

HBCOH3MBPHM1a ~a3, TaK KaK 8 

TmaTBflbHOB CKaHHPOBBHHe 60flbWHX 

KPHCTanna. 

Mafl03~~BKTHBHa npH H3Y'IBHHH 

Tpe6yeTCR 3TOM cnyqae _TaK~e 

o6nacTeA o6paTHoro npocTpaHCT8a 

ITepe'IHcneHHLE o6cTORTenbCT8a noJBOnHnH C'IHTaTb HccnenosaHHR 

CTPYKTYPHLa ~a30B1a nepexonoB 8 cerHBT03flBKTPH'IBCKHX H 

cerHBT03flBCTH'IBCKHX KPHCTannax, xapaKTBPHCTHK BOBba ~a3, reOMBTPHH 

noMBHHLa CHCTBM H HX TPBHC~OpMaUHA npH 8HBWHHX 803neACT8HRX Ha 

HBATPOHHOM nH~paKTOMBTp~ no BPBMBHH nponeTa 88CbMa aKTYanbHOA 

TBMOA. 

U~D~-~-~gDg~~~QgQQ!~ HacToRmaR nHccepTaUHOHHaR pa6oTa nocsRmeHa 

pa3pa60TKB MBTOnHKH H HCCnenoBaHHil pRna cerHBT03flBKTPH'IBCKHX H 

-cerHBT03flBCTH'IBCKHX MOHOKPHCTBflfl08 Ha HBATpOHHOM nH~paKTOMBTpe no 

BPBMBHH nponeTa. 8 CBR3H C 3THM. 8 pa6o1·e peJJaflHCb cnenyllmHe 

OCHOBHLE 3ana'IH: 

1) CoJnaHHe YCTBHOBKH- nH~paKTOMBTpa no BPBMCHH nponeTa Ha 

HMnynbCHOM peaKTOpe C n03HUHOHHO-'IYBCT8HTBflbHOA . neTBKTOPHOA 

CHCTBMOA nnR HCCnenoBaHHR MOHOKpHCTannoB. 

2) Pa3pa6oTKa MBTOnHKH· Ha6nDnBHHR.60flbWHX o6naCTBA o6pUTHOro 

npocTpaHCTBa nnR HJY'IBHHR noMeHHLa CTPYKTYP 8 KPHCTannax . 
cerHBT03flBKTPHKOB-cerHBT03flBCTHKOB H. 'IHCTba cerHBT03flBCTHKOB, 

KPHCTanno8 C HBCOH3MBpHMOA CTPYKTYPOA. 

3) M3Y'IBHHB reoMBTPH'IBCKHX xapaKTBPHCTHK noMBHHOA CTPYKTYPLI 

KPHCTannos KD,P04 H KD,CSEO,>,, Hccneno8aHHe nepecTpoAKH 

CTPYKTYP11-npH nonRpH3BUHH H nepenonRpH3BUHH KPHCTanna 

3flBKTPH'IBCKOM none H CBR3H. nHHBMHKH nOMBHHOA CTPYKTYP11 C 

CTPYKTYPOA KPHCTanna. 

noMBHHOA 

KD.PO. B 

peanbHOA 

4) MccnenosaHHe 

nepexonos 8 KPHCTanne 

~a30BLa nepexono8 H 

B WHPOKOM ~HTBpBane TBMnepaTyp ~B30Bba 

L1KS0
4

, nposeneHHe CHMMBTPHAHoro aHanHJa 

nonyqeHHe Ha ero ocHose KOH~HrypauH~ 

B03MOlltHOro pacmenneitHR Y3flOB o6paTHOA pemeTKH KpHCTanna B 

cerHeTo~aJe, cpaBHBHHB 3KCnepHMBHTBflbK1a pe3YflbTBTOB C 

paCC'IHTBHHOA KOH~HrypaUHBA Y3flOB. 

5) Mccneno8aHHe 8 mHpOKOM HHTep8ane TeMnepaTYP ~a311 c 

HBCOH3MBPHMOA 'CTPYKTYPOA 8 KPHCTanne SR
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npHflOlltBHHH K KPHCTanny 3flBY.TpH'IB_CKOrO nonR H 6e3 Hero; 

HccnenosaHHe 8· o6nacTH paJMLrroro ~a3o8oro nepexona 300+350 K 

no8eneHHR nH~~Y3HOrO paCCBRHHR ncn neACTBHBM 3flBKTPH'IBCKOro nonR. 

QQl>~~!!!l_~!;!;ll~DQ§gfi~B· 0CH08H1~H 06bBKTBMH ·Hccneno8BHHR 8 

I!BCTOilmeA •pa6oTe . R8flRflHCb . cerHBT03flBKTPH'IBCKHB H 
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cerHeTo3na·cTH'IBCKHe KPHCTannLI KD. P0
4 

CDKDP>, KD. < SE03 ) • < DKTS>. 
LIKS0

4
CLKS> •. SR~; 7 8A0 , 3 NB 2 06 CSBN>. DKDP- KnaccH'IBCKHA MonenbHL~ 

C06CT8BHH1~ cerHBT03neKTPHK-cerHBT03flBCTHK, noMBHLI .8 KOTOPOM 

R8flRilTCR"OnHOBpBMBHHO cerHBT03flBKTPH'IBCKHMH H cerHBT03flBCTH'IBCKHMH 

H 8 KOTOPOM HCCneno8anacb KBK reOMBTpHR TBK H' TpaHC~OpMBUHR 

noMeHHOA CTPYKTYPLI non neAcTBHBM· 3flBKTPH'IecKoro nonR. DKTS 
KnaCCH'IBCKHA C06CT8BHH1~ cerHBT03flBCTHK, noMBHHaR CTPYKTypa 

KOToporo nono6Ha noMeHHOA CTPYKType DKDP. KpHcTann LKS HMeeT 

YHHKBflbHb~ Ha6op pa3flH'IH1a no CHMMBTPHH ~a3, 8 TOM 'IHCflB UBflb~ pRn 

cerHBT03flBCTH'IBCKHX, reOMBTPHR noMBHHLa CTPYKTYP KOTOpba, KBK H B 

81WB HB38BHH1a 06bBKTBX, HCCnenosanacb C noMOWbll C03naHHOrO nnR 
3THX ueneA nH~paKTOMeTpa. SBN -• onHH HJ HHTepecHeAmHx · H 

nepcneKTHBHLa nnR npaKTHKH KHCnoponHo-OKTa3npH'IBCKHX KpHCTannoB, 

onHa H3 ~a3 KOTOporo, KaK BLmCHHflOCb 8 nocnenHee BPBMR, 

HBCOH3MBpHMaR. HeCOH3MBPHMBR ~a3a H ee xapaKTBpHCTHKH 6LWH 

OCHOBHL~ HanpaBnBHHBM HCCnenosaHHA 3TOrO _cerHeT03flBKTPH'IBCKOrO 

KPHCTanna. 

tl~~~H~B-HQ§~~H~ nposeneHHLa HccnenosaHHA JaKnv~aeTcR 8 ~nenyvmeM: 
pa38HTa 

CTPYKTYPOA 

MBTOnHKa HCCneno8aHHR KPHCTBflfl08 C HBCOH3MBPHMOA 

H reOMBTPHH noMBHHOA CTPYKTYPLI KpHCTannoB 

cerHBT03flBKTPHK08-cerHBT03flBCTHK08 Ha HBATpOHHOM nH~paKTOMBTpe no 

8PBMBHH nponeTa C n03HUHOHHO-'IYBCT8HTBflbH1~ neTBKTOpOM/l,Z/; 

8nep81E C nOMOmbll HBATPOHHOA . nH~paKUHH HC~nenosaHa 

nepecTpoAKa noMeHHOA CTPYKTYP11_ KpHcTanna DK.OP. non neAcTBHeM 

3flBKTPH'IBCKOrO nonR, YCTaH08flBH11 3BKOHOMBPHOCTH nepeCTpOAKH H 
) 

C8R3b nHHaMHKH noMBHHOA CTPYKTYP11'tKpHCTanna C ero peanbHOA 

CTPYKTYPOA/z H/; ' 

HCCneno8aHa reOMBTPHR noMBHHOA CTPYKTYP11 cerHBT03flaCTH'IBCKOrO 

KPHCTanna DKTS 8.HHTepsane TeMnepaTyp 80+293 K/a/; 

8nepB1E nposeneHO HBATpOHOrpa~H'IBCKOB HCCnenoBaHHB KpHCTanna 

LKS B HHTBp8ane TeMnepaTYP 15+960 K, nposeneH CHMMBTPHAHL~ aHaflH3 

~aJosoro nepexona npH 189 K H nony'leHa Ha ero ocHoBe KOH~HrypaUHR 

803MO~HOrO pacmenneHHR Y3flOB o6paTHOA pemeTKH KPHCTanna 8· 

cerHBTO~aJe, KOTOPBR nonTBep~neHa.3KCnepHMBHTBflb~0/ 7 -~/ 
8nepsLre nposenetio HBATpoHorpa~H'IBCKoe HccnenosaHHe · 

MOnYflHPOBBHHOA'HBCOH3MBPHMOA CTPYKTYP11 8 KPHCTanne SBN 8 HHTBpBane 

TeMnepaTYP 293+773 K, nonyqeHLI naHHLE o HanpasneHHH H 8BflH'IHHe 

8BKTOpa MonynRUHH, HCCnenosaHO noseneHHB nH~~Y3HOrO paCCBRHHR 8 

o6nacTH cymecTBoBaHHR pa3MLrroro ~a3osoro nepexona (I· 300+ 350 KJ, 

KOTOpoe non neACT8HBM 3flBKTPH'IBCKOrO 

HC'Ie3aeTn o/ 
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Ug~~r~s~~~Q~-~tl~S~tl~~ 
n03HUHOHHo-qyaCTBHTenbHOA 

Co3naHHhiA nH~paKroMerp c 
nereKTOPHOA CHCTeMOA· H pa3pa6oraHHaR 

MeronHKa aa6nmneHHR ·Ha HeM 6onbmHX o6nacreA o6paTHOrO 
npocrpaacrsa. mHpOKHA · nHana3oH nnHH sana, aocrynHhiA B ~erone 

apeMeHH nponera n03BOnRDT 3~~eKTHBHO pemaTb C nOMODlbD 3TOrO 
npH6opa pRn 3anaq ~H3HKH CTPYKTYPHLa ~a30Bha nepexonoB, HMeDDIHX 
salltHOe 3HaqeaHe nnR ~H3HKH rsepnoro rena. Pe3ynbraTLI .nHcceprauHH 
MOrYT 6biTb. HCnOnb30BaHhi B nanbHeAmHX HCCnenoBaHHRX CTPYKTYPHha 
~a30Bha · nepex ones, noMeHHha KOMnneKcos B KpHcrannax H . 
HeCOH3MepHMha CTPYKTyp, 

h!!gQti~Y~!Lg~tiQI!!I. OcHOBHhre pe3YflbTaThl nHcceprauHH 
noKnanLmanHcb H o6cylltnanHcb Ha I. II. III H IV Bcecom3Hha 
ceMHHapax no ~HJHKe cerHeTo3nacrHKOB ( 5onoroe, 1978; BopoHe.llt, 
1982; KanHHHH, 1985 H nHenponerpoBCK, 1988 ); Ha .I X Bcecom3HOM 
coaemaHHHno cerHeTo3neKrpHqecrsy (Pocros-Ha-noHy, 1979); Ha IV H 
VI EsponeAcKHx KOH~epeHUHRX no cerHeTo3neKrpHqecrsy (Uopropollt, 
IDrocnaBHR, 1979 H U03HaHb, nonbma, 1987). 

. U~ti!!~~~y~~. no.pe3YnbTaTaM nHccepraUHH ony6nHKOBaHo 10 pa6or. 
CQlJ~gJ~tl~~-g~tiQ!!!l 

o6cylltnaercR aKryanbHOCTb pa6on1, BQ_DD~ll~tl~~ KparKo 
C~OPMYnHpOBaHhl. uenH H 3anaqH HccnenosaHHR, naHo 
Hcnonb30BaHHR Merona speMeHH nponera nnR nocTHllteHHR 
uenH, nepeqHcneHhl OCHOBHhlll nonollteHHR,. · Bhi!IOCHMbie Ha 
npHseneHo KparKoe H3nollteHHe coneplltaHHR pa6on1 no r nasaM. 

o6ocHoBaHHe 
YKa3aHHOA 

3aDlHTY, 

B_!!~gDQD_r!!~D~ onHchmaercR co3naHHhiA Ha HMnYnbcHoM peaKrope 
H5P-30 nH~. OHHH HeATPOHHhiA nH~paKTOMeTp no BpeMeHH nponera. 
OcHOBHh~ ornHqHeM or npororHna (pHc.1,a) RBnReTcR Hcnonb30BaHHe B 
C03naHHOM n~~paKTOMeTpe (pHc.1,6) n03HUHOHHo-qyBCTBHTeflbHOA 
neTeKTOPHOA CHCTeMhl, qro n03BOflHnO CYDleCTBBHHO COKpaTHTb BPBMR 
3KcnepHMBHTa H ynyqmHTb ero Kaqecrso 3a cqer 
Ha6nmneHHR pa3nHqHha roqeK o6parHoro KpHcranna 
H3MeHBHHA B reoMeTpHH 3KCnepHMBHTa. 

onHOBpeMeHHOCTH 
6e3 KaKHX-nH60 

BKnmqeHHhlll B nHcceprauHm 3KcnepllMeHni no cnoco6y Hx 
nposeneHHR MOlltHO pa36HTb Ha Tpij OCHOBHhlll rpynnht 

1. Pa3pa6oTKa MBTOnHKH Ha6nmneHHR noMeHHOA CTPYKTYPhl cerHeTo-
3nBKTPHKOB-cerHeTo3nacTHKOB H HCCnenoBaHHR noMeHHOA CTPYKTYPhl 
"lltecrKoro· H .• MRrKoro· KpHcrannos DKDP nposonHnHcb Ha 

nH~paKTOMerpe c o6hNHh~ ("roqeqHh~·) nereKropoM Ha peaKrope H5P-30 

(pHc. 1,a}. 

4 

.. 
' 

~ 
.1 

' 

·~ . 
' f1LL I !li:X 
·~ 

~ . . 

PHc.1.CxeMa nH~paKroMerpa. 1 -aKTHBHaR · 
30Ha peaKropa H 6HonorHqecKaR 
3amHra (a,6 - peaKrop H5P-~0; s
peaKTop H5P-2 ), 2 - HeArpoHoson 
(a, 6 - BaKYYMHbiA; B - H30rHYThiA, 
3epKanbHhiA, 3anonHeHHhiA AR>, 3 -
HeArpoHoson c AR, 4 - ~ereKrop B 
3aOIHTe Ha nOBOPOTHOA nnaT~OpMe. 

(_a - • roqeqHhiA". nereKrop, 6, B 
n03HUHOHHo-qyBCTBHTenbHbiA), 5 
OCHOBaHHe , nH~paKTOMeTpa, 6 

•roHHOMeTp C o6pa3UOM. 

2. 3KcnepHMeHThl .no HJyqeHHD noMeHHOA CTPYKTYPhl 
• npoMelltyroqHoro" KpHcranna DKDP 6hinH nposeneHhi nocne ocHameHHR 
nH~paKTOMerpa Ha peaKrope H5P-30 noJHUHOHHo-qyscrsHrenbHh~ 

nereKTOpOM (pHC. 1,6), 
3. UoqrH see ocranbHhlll BKnmqeHHhlll s nHcceprauHm 3KcnepHMeHni 

6hinH nposeneHhl Ha TOM lite nH~paKTOMeTpe C nOJHUHOHHo-qyBCTBHTenbHh~ 
. I 

~ereKropoM Ha peaKrope H5P-2 (pHc. 1,B). PaJHHUa MelltnY ycraHOBKaMH 
COCTOHT B TOM, qro Ha H5P-2 nnR ·~opMHPOBaHHR HeATpOHHOrO nyqKa 
HCnOnbJYeTCR JepKanbHhiA HJOrHY.ThiA JanonHeHHhiA AR HeATPOHOBOn 
BMecro npRMoro saKYYMHoro Ha H5P-30 KpoMe roro, qepe3 HeKoropoe 
speMR nocne Haqana 3KcnnyarauHH nH~paKTOMerpa Ha peaKTope l15P-2 
n03HUHOHHo-qyBCTBHTenbHaR nereKTOpHaR 'CHCTeMa 6hina 3aMeHeHa Ha 
aHanorHqHym, pa3pemammaR cnoco6HocTb KoropoA B nsa pa3a ·sh~e npH . 
TOA lite CBeTOCHne. 

UoMHMO JToro, HeKorophre 3KcnepHMeHni c KpHcrannoM LKS 6LmH 
nposeneHhi Ha nH~paKTOMerpe Ha'crauHoHapHoM peaKrope HHH AH qccP H 
c KpHcrarinoM SBN - Ha rpexocesoM cneKrpoMerpe TKSN-400· Ha 
CTaUHOHapHOM peaKTOpe UHHH AH rnP. 

nH~paKTOMeTp COCTOHT H3 OCHOBaHHR C pacnonollteHHh~ Ha HeM 
rpexocHh~ roHHOMerpoM GKS-100 H nosopoTH~A nnar~opMoA c 
KOnnHMaTOPOM H nereKTOPOM. BpameHHe nnaT~OpMhl n03BOnReT 

0 0 • 
YCTaHaBnHBaTb yron pacceRHHR OT 5 no 160 C roqHOCTbD 2 • 
roHHOMeTp GKS-100 n03BOnReT ocymecrsnRTb BpameHHe o6pa3ua B 
npenenax 0°+360° BOKpyr OCH Z H ±20° BOKpyr oceA X H y, H30rHYThiA 
3epKanbHhiA HeArpoHoson nH~paKTOMerpa Ha H5P-2 npenHa3HaqeH, 
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ao-nepaLa, QnR TpaHcnopTHPOBKH HBATpOHOB Ha 60nbmOB paCCTORHHB 6B3 

cymeCTBBHHLa nOTBpb B HHTBHCHBHOCTH, H BO-BTOpLa, QflR YCTpaHBHHR 

o6ny'lBHHR o6pa3Ua 6LICTPLIMH HBATpOHaMH 11 ;r-KBaHTaMH. 

0QHOKOOPQHHaTHLm nOJHUH~HHO-'lYBCTBHTBnbHLm QBTBKTOp BLmonHBH 
Ha OCHOBB CTaHQapTHOrO C'lBT'lHKa HeATpOHOB CHM-41 C JaMBHOA 

o6LNHOrO aHOQa Ha HHXPOMOBYD HHTb X20H80 020MKM. llHn11HQPI1'lBCKHA 

KOPDYC C'lBT'lHKa HMBBT QHaMBTP 3CM H QflHHY 20CM, QflHHa 

nOJHUHOHHO-'lYBCTBHTBflbHOA 'laCTH 15CM, nonHOB CODPOTHBneHHe aHOQHOA 

HHTH 700 OM. HanonHeHHe c'leT'lHKa: 7 ATM. 'HE, 3 aTM. AR H 0,5 

aTM. COz, CHrHanLI C 060HX KOHUOB QeTeKTOpa nocne YCHneHHR npOXOQRT 

o6pa60TKY B PRQB 3neKTPOHHLa 6nOKOB, rne npOH3BOQHTCR 

QHCKPHMHHaUHR CHrHanos OT myMa H KOQHpOBaHHe BpeMeHH H MeCTa 

perHCTpaUHH HBATPOHa. Ha BbaOQB ~OPMHPYBTCR 15-TH paJpRQHOB cnOBO, 

RBflRDmBBCR anpeCOM R'lBAKH JdnOMHHaDmero YCTpOACTBa. nocne 

OKOH'laHHR H3MBpHTenbHOrO UHKna HH~OpMaUHR qepeJ CM-4 nepenaeTCR B 

PDP-11/70 nnR o6pa6oTKH H nonrospeMeHHoro xpaHeHHR. XapaKTepHCTHKa 

QeTeKTOpa DPH pa36HeHHH Ha 64 rpynnLI OTKflOHReTCR OT nHHeAHOA 

TOflbKO B KpaAHHX DRTH rpynnax. PaJpemeHHe CaMOrO QeTeKTOpa 

COCTaBDRflO OKOnO 1 CM., B HOBOM BapHaHTe 0,5 CM. 0TKflOHeHHB 

3\llii/BKTHBHOCTH OT, KOHCTaHTLI He npeBLimaBT 57. QflR UeHTpanbHOA 'laCTH 
( 10 CM. ) QBTeKTOpa, 

HQ_!!!QilQ6_[ll!!!!!l_!!_D!lll!!Q~_Il!!~ll!lD!l 
HCCneQOBaHHR HR QH~paKTOMBTpe DO 

QOMeHHOA CTPYKTYPhl, B03HHKavmeA B 

HJnoxeHa 

apeMeHH nponeTa 

KPHCTanne npH 

MeTOQHKa 

reoMeTpHH 

CTPYKTYPHOM 
~aJOBOM nepeXOQB, H nponeMOHCTPHPOBaHO npHMeHeHHB 3TOA MeTOQHKH Ha 

npHMepe MonenbHoro cerHeTo3neKTPHKa-cerHeTo3nacTHKa DKDP. 
npHBeQBHLI OCHOBHLle COOTHOmeHHR, HB06XOQHMhie QflR 

ii/OpMbl QH~paKUHOHHLa OHKOB, B03HHKaDmHX OpH 
QBOAHHKOBaHHH KPHCTannos. 

OnHCaHHR H aHanHJa 

TpaHC~OpMaUHOHHOM 

nony'leHLI ~OPMY nLI, CBR3LIBaDmHB 3KCOepHMeHTanbHhie 
KOOPQHHaTaMH o6paTHOro npOCTpaHCTBa KPHCTanna 

Ha6m>neHUR Ce'lBHHR (X*, V *) o6paTHOrO npOClpai!CTBa. 

KOOPQHHaTLI ' c 

nnR cny'laR 

Ha OCHOBe 
~OPMYnLI, OnHCLIBaDmeA QBYMepHoe pacnpeneneHHe HHTeHCHBHOCTH I ( t, 29) 

(t- BpeMR nponeTa, 29 - yron pacceRHH) B OKpecTHOCTH YJna 

06paTHOA pemeTKH KpHCTanna, nony'leHbl COOTHOmeHHR, CBR3LIBaDmHe 

reoMeTpH'lecKHe xapaKTepHCTHKH pacmenneHHR YJna o6paTHOA pemeTKH c 

Ha6nvnaeMLIM · pacnpeneneHHeM HHTeHCHBHOCTH. 3TH peJYflbTaTLI 

HCnODb3YDTCR npH HHTepnpeTBUHH 3KCnepHMeHTOB no H3Y'leHHD QOMeHHOA 

CTPYKTYPLI KPHCTanna DK DP, QBYMepHLie nH~pal(UHOHHLie cneKTphi OT 

KOTOporo 6LUJH nony'leHLI B KOOPQHHaTaX (t,29) C nOMOmbD CKaHHPOBaHHR 
neTeKTOPOM. 

6 

'!' 

t 

•'' 

npH oxnaEQBHHH KpHCTanna HHEe Tc~ 214 K Ha6nDQaflOCb 

pacmenneHHe QH~paKUHOHHLa OHKOB, 

llf60I 'ITO CBHQeTenbCTBOBRflO 0 nORBneHHH 
Q580 

B o6pa3Ue TpaHC~OpMaUHOHHLa 

QBOAHHKOB. 06pa60TKa 
Y; A-' 3KcnepHMeHTanbHLa cneKTPOB 

Q570 

0.560 

-0,580 -0.570 -0.560 

x:A-• 
PHc. 2. Ce'leHHe YJna .CS60) 

KPHCTanna DKDP .DPH T<Tc 

B KOOPQHHaTaX o6paTHOA 
pemeTKH ( x *v *>. 

sapHaHT ynaKOBKH noMe HOB B . OK DP •• 

JaKnD'lanacb, ao-nepsLa, s 

nocTpOeHHH CB'leHHA Y3fl0B o6paTHOA 

pemeTKH KpHCTanna, BO-BTOpLa, B 
. . 

BbNHCflBHHH H aHanHJB BpeMeHHbro H 

yr n'?.soro ce'!eHHA I C t) H I C 29); 

nony'leHHba HHTerpHposaHHeM 

nsyMepHoro pacnpeneneHHR 
• HHTeHCHBHOCTH COOTBeTCTBeHHO no 

29 H t. Ha pHc. 2 npHseneHo 

ce'leHHe y3na CS60), 

npeo6pa30BaHHOe B KOOPQHHaTLI; 

o6paTHOA pemeTKH Cx*.v*>

DT'leTnHso BHQHo pacmen~eHHe YJna 

Ha 3 KOMnOHeHTLI, 'ITO 

OTBe'laDmHA npOCTbiM 

noQTBBll(QaeT 

CQBHraM B 

noMeHax paJHoro JHaKa no HanpasneHHRM [ 11 OJ H ·,£ 11 OJ ( s o6meA 

CHCTeMe KOOPQHHaT, OTBe'laDmeA TeTparoHanbHOA ~aJe) C COXpaHeHHeM 

cnnomHOCTH KpHc'Tanna·(pHc.3,a). OnpeneneHHe napaMeTpos pacmenneHHR 

OHKOB npH T~80 K 003BODH.fl0 BLNHCflHTb. yron COOHTaHHOrO CQBHra 

u =(31,3±0,6)' H HJMeHeHHe (cKa'loK) napaMeTpos 3neMeHTapHoA 
X y , . 0 

R'leAni npH ~aJOBOM nepex one I Aal =I t.bi=O, 052 A. nony'leHHLie 

peJynb.Tanr xopomo cornacYDTCR c · naHHhiMH pa6oT · 3eAeHa*" H 
HaKaHo**". 

HQ_!!!QilQ!!'U!!!~ll!H!!l paccMoTpeHLI peJynbTaT.LI HJY'leHHR nepecTpciAKH · 

QOMeHHOA CTPYKTYPLI KPHCTanna DKDP npH nonRpHJaUHH H 

nepenonRpHJaUHH B 3fleKTpH'lBCKOM none. 

*I Nakano J., Shiozaki Y., Nakamura E. x-ray.structural study_ of 

KDz P0
4

• II Ferroelectrics. - 1974. - v.s, N2. - P;4SJ-484. 

**I· Zeyen C.M.E., Meister H. Order parameter of the KDP 

ferroelectric phase transition measured by neutron diffraction 

II Ferroelectrics. - 1976. - V.14, Nll2. - P.7J1-734. 
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111oJ 
-P 

lu. ·-p 

5. 
'P (110) 

•Sa 

PHc. 3. CxeMbi pacmenneHHII yJnos o6paTHOA pemeTKH DKDP npH 

liBOAHI1KOBaHI111 B peJynbTaTe: a - UpOCTbiX CliBI1rOB no [110] 11 

[l10J HanpasneHI111M 11CX!JliHOA TeTparoHanbHOA napa!llaJbi, 6. -

qHCTbiX CliBI1rOB UO [100] 11 [010] HanpaBneHI111M. 

(440) 

. . 

3Kcnepi1MeHni c ··•ecTKHM" KPI1CTannoM 

(K03PU11THBHoe none E >4.~ KB/cM 
zc 

npOBOliHn11Cb Ha ll11!1lpaKTOMeTpe C 

• ToqeqHbiM" lleTeKTopoM C p11c. 1, a l . 6eJ 

yrnosoro cKaHI1posaHHII. nesa11 H npasa11 

KOMUOHeHTbl pacmenneHHOrO ll11!1lpaKUI10HHOro 

UI1Ka Tl1na (hhO) COOTBeTCTBYDT 

OTpalleHI111M OT ±Sm liOMeHOB, B 

UeHTpanbHOA KOMUOHeHTe COBMeD!eHbl 

OTpalleHHII OT ±Sb liOMeHOB. fip11 

npHnolleHI111 JneKTpl1qecKoro non11 snnoTb 

liO sen11q11HM E•4,5 KB/cM liOMeHHall 
z • 

CTPYKTypa He npeTepnesaeT cymecTBeHHbiX 

H3MeHeHHA. 3TO CBII3aHO, no-BHli11MOMY, C 

6onblll11M KOnHqecTBOM lle!lleKTOB B KPHCTan

ne, KOTOPLE JaTPYliHIIDT nepeMeDieHI111 

I ~ KOrepeHTHLIX rpaHHU MellliY + .H - liOMeHaMI1 
' I ' 

1 
: ' ' ' ' ' BHYTPH KallliOA liOMeHHOA KOH!II11rypaUHeA. 

P11c. 4.3aBI1CHMOCTb 11HTeHC11BHOCTeA A - neBOA, o - UeHTpanbHOA, 0-

npaBoA H • - CYMMhl KOMUOHeHT liH!IlpaKUHOHHOrO UI1Ka 

"•ecTKoro" KPHCTanna DKDP B cerHeToJneKTpl1qecKoA !llaJe 
(440) 

npl1 

T = 210 K OT senHqHHhl npHno•eHHoro JneKTpl1qecKoro non11. 

8 

) 

~~ 
r 

1 
j 
! 
! 

! 

B HHTepsane 4,5<E,<5,5 KB/cM ± liOMeHbl SQ KOH!OHrypaU1111 
OliHOBpeMeHHO 11 noqTI1 nonHOCTbD 11cqeJaDT, 11 YBen11q11saeTCII 06beM, 

3aHI1MaeMb~ ± liOMeHaMI1· Sb KOH!ill1rypaU1111. TaKoe H3MBHeHI1e MOlKHO 

06bi!CHI1Tb CKaqKoo6pa3HbiM UOBOPOTOM liOMBHOB Sm KOH!ill1rypaUH11 K 

liOMBHaM Sb KOH!ill1rypaUH11.' fip11q11HLI, · UO. KOTOPbiM YUenena 11MBHHO · Sb 

KOH!ill1rypaU1111, HOCIIT, CKOpee BCero, cnyqaAHb~ xapaKTep. PeJYnbTaTbi 

3Kcnepi1MeHTa noKaJaHM Ha pl1c.4. Ysen11qeH11e 11HTeHCI1BHOCTeA scex 

KOMUOHeHT np11 B03pacTaHI111 HanplllleHHOCTI1 non11 liO 4,5 KB/CM H 

YMeHblllBHI1e CHaqana CYMMapHOA 11HTeHCI1BHOCTH, a 3aTeM 11 

11HTeHCI1BHOCTI1 UeHTpanbHOA KOMUOHeHThl 

BTOpl1qHoA 11 nepsfiq!loA 3KCTI1HKUHA •. • 
CBII3aHhl C 113MBHeHI111MI1 

3Kcnepi1MBHTbi c • Mllr.KI1MI1" KPI1CTannaMI1 OK DP C E. c <1 KB/CM) llaDT 
CYDleCTBeHHO OTnl1qHYD KapTI1HY nepecTpOAKI1 liOMeHHOA CTPYKTYPhl DOll 

lleACTBI1BM JneKTpl1qecKoro n.Onll. np11 ysen11qeH1111 HanplllKBHHOCTI1 non11 

(co JHaKoM +l OT 0 liO E.~ E,c= 0,8 KB/cM. OliHOBpeMeHHO CMemaDTCII 

KorepeHTHblB rpaHI1Ubl 'MellliY . + H - liOMBHaMI1 o6ei1X SQ 11 s~ 
KOH!ilHrypaUHA B _ CTOPOHY YBBnHqeHHII 06beMOB. +Sm H +Sb liOMBHOB. 

0liHOBPBMBHHO CO CMeD!eHHBM KorepeHTHbiX rpaHI1U npOHCXOliiiT , H3MeHe_HI111 

nonolleHI1A YJnOB o6paTHOA pemeTKH, KOTOPbie 06biiCHIIDTCII TeM, qTo B 

OliHHX yqacTKaX KPI1CTanna OpHeHTaUHH +SmH +Sb liOMBHOB OCTaDTCII 

HBI13MBHHbiMI1, B TO BpeMII KaK B hpyri1X (c MOHOliOMeHHLIM COCTOIIHI1BM 

+Sm Hnl1 +Sb ) HMBeT MeCTO UotTene_HHb~ paJBOPOT S.;, H Sb KOMnneKCOB 

HaBCTpeqy' liPyr liPYrY liO cosnazieimll HX OPI1BHTaU11A. B peJYnbTaTe 

KPHCTann nepeXOliHT DOll lleACTBHeM non11 B +P COCTOIIHHB (pHC. 3,6), 

H3y~eH11e·npouecca nepenonRpHJaUHH KPI1CTanna npoBOliHnocb Ha 

OCHOBaHI111 aHanl13a OliHOMBPHLIX cneKTPOB. Bb~nvqeHHe JneKTpl1qecKoro 

non11 He paJpymaeT liOCTI1rHyToro B npouecce nOnllpi1JaUI111 

MOHOliOMeHHOrO COCTOIIHI111, KOTOpoe _COXPRHIIeTCII, llO KpaAHeA Mepe, 

HeCKOnbKO qacoB. npH HanOlKBHI111 Ha KPI1CTan~ 'non11 o6paTHOrO 3HRKa 

Ha6nDliRDTCII UOCTeneHHOe paJpymeHI1e ' 11CXOliHOrO MOHOliOMeHHOrO 

COCTOIIHHII H nepeXOll qepe3 nonl1liOMeHHOe B HOBOe. MOHOliO~BHHOB 

COCTOIIH11e. nocTeneHHOe BLmeneHI1B lii1CKpeTHLIX KOMUOHeHT, MOlleT 
UP011CXOlii1Tb, HRUPI1Mep, Ja cqeT UOIIBneHI111 B KPHCTanne liOMBHOB c· 

HenpepLmHo pacnpelleneHHLIMH oKono HCXOliHoro HanpasneHI111 

~pl1eHTaU1111MH., 8 11lleanbHOM HeJaKpenneHHOM KPHCTanne nepeKnDqeHHe 
JHaKa nonRpi1JaU1111 liOMeHOB liOnlKHO 
UOBOPOTOM S 11 S KOH!Il11rypauHA 

npOHCXOlii1Tb 

HaBCTpeqy 
OliHOBpeMeHHO' 

'liPYr llpyry 

HMeHHO TaKoe UOBelleHI1e Ha6nDllanocb .B "MIIrKOM" KPI1CTanne. 

c 
H 

Kp11cTann DKDP c- E = 2 KB/cM JaHI1MaeT npoMelKYToqHoe nonoaeHHe z ' 
MelKliY "lKBCTKHM" H "MIIrKI1M" KpHCTannaMH no _xapaKTepy nepeCTPOAKI1 
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.llOMBHHOA CTPYKTYPLI np11 nonRpl13aU1111 80 BHemHeM none. B 
"npOMBEYTOqHoM" KPI1CTanne He Ha6nDnaeTCll O.llHOBpeMeHHOrO noeopoTa 
s .. 11 sb .llOMBHOB c nepeXO.llOM B p KOH~I1rypaul1~. KoHeqHbiM pe3ynbTaTOM 
npouecca MOHO.llOMeHI13aU1111 B Ham11x· 3KCnepi1MeHTaX liBnlleTCll +Sa. 
opi1BHTaUHll .llOMeHOB, HO B TO EB. BpeMll nepeXO.ll npOI1CXO.lli1T nocTeneHHO 
H xapaKTepi13YBTCll o6pa30BaHI1eM B.lli1HOro ml1pOKOrO MaKCI1MYMa 113 +S 11 

. ' a. 
+S n11KOB. 06pa30BaHI1e·no.ll06Horo MaKCI1MYMa MOEHO 06bl!CHI1Tb TOnbKO 

b . . 

nORBneHI1eM B KPI1CTanne .llOMeHOB C Opl1eHTaU11liMI1, HenpepbmHO 

pacnpeneneHHbiMI1 B 11HTBpBane MeE.llY Opl1eHTaU11liMH +Sa. H +Sb .llOMBHOB. 
Opl1eHTaU11R -s .. 11 -Sb noMeHoe_ npH nonRpH3aU1111 He 113MBHReTCR, a 
11HTeHCI1BHOCTb y~eHbmaeTCll. TaKI1M o6pa30M, B HaqanbHOA CTa.lll111 
np011CXO.lli1T nepeKnDqeHI1e 3HaKa .llOMBHOB 3a cq~T .llBI1EeHI1ll KOrepeHTHba 
rpaH11U MeE.llY. + 11 ·- .llOMBHaMI1 o6eHX KOHII!HrypaU11A, 11 nocne .llOCTI1EeHI1ll 

B HeKOTOpOA o6naCTI1 KPI1CTanna COCTOIIHI1ll C onpeneneHHbiM 3HaKOM 
nonllpl13aU11H CTaHOBI1TCll B03MOEHLIM nOBOPOT K .llOMBHY an~TBpHaTI1BHOA 

KOHII!11rypaU1111. 
MoEHO 

npOI1CXO.llllmi1X 
KPI1CTannoe: 

cnenaTh cnB.llYDmHA o6m11n BLmon. 

noBOPOTOB .llOMeHOB 3aBHCHT OT 
B "MRrKI1X" o6pa3uax noeopoT 

CTeneHb 

peanbHOA 

.!lOMe HOB 

B3ai1MHOCTI1 

CTPYKTYPLI . 
B3ai1MeH 11 

nOCTeneHeH,. B "EeCTKI1X" OH npOI1CXO.lli1T CKaqKoo6pa3HO, B 

. • npoMeEYToqHoM" cnyqae noeopoT nocTeneHeH, HO 
TOnbKO MeHee·ycTofiqi1Ball KOHII!11rypaU11ll .llOMBHOB. 

noeopaq11eaeTCR 

vH·,: 

P11c. 

~-~~~~h~~-~~~n~D~ ll-OA rnaBhl paCCMOTPBHhl pe3ynbTaThl 113yqeHI1ll 
reoMeTpHqecKHX xapaKTepi1CTI1K .llOMeHHOA 

CTPYKTYPLI :.KpHCTanna DKTS np11 
TeMnepaTypax OT 80 K no 293 K. 

-~7· 
1110 20 4060111-

Tc-ftl:l 

.. """ Tc·TCCI 

neyMepHble pacnpeneneHI1ll 

'HHTBHC~BHOCTeA nonHOCThD cornaCYDTCll 

CO CXBMOA pacmenneHHll Y3nOB o6paTHOA 
pemeTKI1 KPHCTanna DKTS, aHanorl1qHoA 

CXeMe pacmenneHI1ll Y3nOB llnR KpHCTanna 
DKDP. H3 aHanl13a pacmenneHI1ll y3na 
(0021 6Lma nonyqeHa 3aBHCI1MOCTb yrna 

cnoHTaHHOrO CllBI1ra Uyz OT TeMnepaTypbl 

5.TeMnepaTypHaR 3aBI1CI1MOCTb yrna cnoHTaHHoro 

DKTS, HaAneHHaR 113 aHanl13a pacmenneHI1ll 

OXnaElleHI111 o6pa3Ua (o6LNHLm H .llBOAHOA 
MacmTa6l. · 

CllBI1ra KPI1CTanna 
y3na (0021 np11 

norapi1~MI1\ieCKI1A 

(pi1C. 5),• KOTOpaR nOllTBePEllaeT paHee C.llenaHHLm BbmO.ll 0 TOM, qTO 

ll!a30BLm'nepexon e DKTS- II pona, a yron cnoHTaHHoro C.llBHra MOEBT 
6Lrrb npHHIIT_3a napaMeTp nOplll!Ka; CaM EB ll!a30BLm nepBXOll liBnl!eTCll 
C06CTBBHHLIM 11n11, no KpaAHBA Mepe, KBa311C06CTBeHHbiM 
cerHeT03naCTI1qeCKI1M nepeXOllOM. 

B_!~~n~!LrD~!l~ · paccMoTpeHLI PB3YJibTani _CI1MMeTpi1AHoro aHanl13a 
ll!a3oeoro nepexona np11 189 K 11 3Kcnepi1MeHTanhHoro 11ccnenoeaH1111 
3Toro 11 HeKOTOPLa npyr11x ll!a30BhlX nepexonoe e KPI1CTanne LKS. · 

Pa3nl1qHLIB ll!a3LI LKS cocTaenRDT cnenyDmyD nocnenoeaTenbHOCTb: 
I -~!!-~- II -!!!_~- III -!!!_~- IV-~~~~~- V --!~-~- VI~ 
Ha OCHOBe npBllCTaBnBHHA 0 COCTaBHOA o6paTHOA pemBTKB 11 0 

np11HU11ne coxpaHBHI1ll CI1MMBTPI1H napa~a3Linpl1 nepex~ne. e cerHeToll!a3y 
B pa60TB nonyqeHbl COOTHOmeHI1ll llnR pacmenneHI1ll Y3nOB . o6paTHOA 
pemeTKI1 B cerHBT03naCTI1qecKOA ll!a3e V. PaCCMOTpeHbl TPI1 KOHKpeTHba 
rl1nOTB3bl OTHOCI1TBnhHO 113MBHeHI1ll ToqeqHOA CI1MMBTPI111 np11 nepeXOllB 113 
ll!a3LI IV B ~a3y V: 6mm ~ mm2, 6mm .. 2 H 6mm .. 1. TPI1Kni1HHYD 
CHMMeTpHD OKa3anOCh B03MdXHbiM OTBBprHYTb Ha 
lll1~paKU110HHOA KapTHHbl OT 6a311CHOA nnOCKOCTI1 

OCHOBaHI111' aHanl13a 
( 001). BbltiOp MeEllY 

rpynnaMI1 mm2 11 2 npOI13BBlleH Ha OCHOBaHI111 cpaBHeHI1ll pe3YnhTaTOB 

3KCnepi1MeHTOB C paccqi1TaHHbiMH pacmenneHI1liM11.Y3nOB o6paTHOA pemBTKI1 
Kpl1cTanna LKS . 

XapaKTBpHoA oco6eHHOCThD pacmenneHI1R y3noe np11 nepexone 6mm .. 

mm2 liBnlleTCll 06pa30BaHI1B mBCTI1 KOMnOHBHT, qeTL~e 113 KOTOpba neEaT 
Ha OllHOA .npRMOA (pl1c. 6). CpaBHBHI1e p11c. 6 11 p11c 7,6 noKa3LmaeT 

. - I 
P11c. 6.CxeMa pacmenneHI1R Y3na (1201 Kpl1cTanna LKS np11 nepexone 113 

.ll 

ll!a3LI IV B .. cerHeTo3nacTHqecKYD ll!a3y V B KOOP.lli1HaTax · ( :~., 29). 

A + F - nonoEeHHR MaKci1MYMOB KoMnoHeHT. ._. 

~' YV 
28 

~ 

P11c. 7. CeqeHI1B Y3na (1201 KPHCTanna LKS B KOOPllHHaTax (:1.,29); a) B . 
ll!a3e IV np11 !=293 K, 61 B cerHeTo3nacTI1qecKoA ll!a3e V np11 T=170 K 



reoMeTpHqecKoe nono6He nono•eHHA MBKCHMYMOB Ha 3THX pHCYHKBX. 
OrcyrcrsHe qerKo BL~a•eHHoro nHKa, orseqaDmero roqKe 0 Ha pHc. 6 
MOEHO 06bRCHHTb MBDh~ qHCDOM noMeHOB COOTBeTCTBYDmero THna. H3 
3KCnepHMeHTBDbHhiX naHHhiX no pacmenneHHD nHl!lpBKUHOHHhiX MBKCHMYMOB 
6hlliH onpeneneHhl H3MeHeHHR napaMeTpOB 3DeMeHTBPHOA RqeAKH npH 
nepexone 8 cerHeT03nacrHqecKYD l!IB3Y V: ~afa=-~b/b~O,OlB H nosopor 
RqeAKH KaK uenoro soKpyr ocH c Ha yron ±15'. 

3KcnepHMeHranbHoe HccnenosaHHe nepexona s l!la3y VI noKa3ano, 
qro Y3Dhl o6parHoA pemerKH s l!la3e VI pacmenneHLI H KOHl!IHrypauHR 
pacmenneHHR HMeer npyroA · sHn, qeM s l!la3e v. r.e. npoHJomna 
nepecrpoAKa noMeHHOA CTPYKTYPLI KPHCTanna. HccnenosaHHe uenoqKH 
l!la30BLIX nepexonos I. ~ I I - II I no3BOnRer cnenarb 3aKnDqeHHe o 
B03HHKHOBeHHH 8 l!la3e II cerHeT03DBCTHqecKHX noMeHOB H nonrsepnHTb 

. ., . 

cnenaHHLm s pa6ore KpaescKoro sLmon o reKcarouanbHoA CHMMerpHH 
l!IB3hl I. 

H-~~~§~~!QO_rD~§~ paccMorpeHhl pe3Ynbrarhl 
HccnenosaHHR pa3MLrroro l!laJosoro nepexona 
MOnYDHPOBBHHOA CTPYKTYPLI B KPHCTanne SBN. 

3Kc«epHMeHTBDbHOfO 
H HeCOH3MepHMOA 

CarennHTHLIB pel!lneKCLI ; 6 o6Hapy•eHLI s roqKax o6parHoro 
. . .. o ... 6 .. ..o 

npocrpaHcrsa:. Thkl .. = Thkl+ mCJ.s,rne h,k,l,m- uenLIB qHcna, Thkl -

BeKTOP o6paTHOA pemeTKH, ~ - BeKTOp MOnYDRUHH (pHC; 8). napaMeTp 
MOnYDRUHH 6 = 0,22 ± 0,01 6Lm onpeneneH no n03HUHRM carennHTOB 
1-ro paHra (m=l) B nHl!IPBKUHOHHhiX cneKrpax, CHRThiX Ha rpeXOCHOM 
cneKTpOMeTpe (pHc. 9).·8 3T~X •e cneKrpaX ~neHTHl!IHUHPOBBHhl nHKH, 
COOTBeTCTBYDmHe carennHTBM BhiCiliHX paHrOB: 2-ro H 4-ro ( BeKTOphl 
MOnYDRUHH 2cl H 4cl ), noRBDRDmHeCR B ceqeHHRX (hkl)-THna H 3-ro 
(BeKTOp MOnYDRUHH Jq6

), nORBDRDmHACR B ceqeHHRX (h k 1+1/2)-THna . 
. npH HarpesaHHH o6pa3UOB no reMneparYPLI 773 K nono•eHHR 

carennHros He H3MeHRDTCR; 3neKrpHqecKoe none senHqHHOA no 3 KB/cM . 
TaK•e He . BOHRer Ha nepHon HeCOH3MepHMOA CTPYKTYPLI; nonOChl 
nHllll!IY3HOro pacceRHHR s o6nacrH pa3MLrroro l!la3osoro nepexona 300 
K<T<350 K . BhiTRHYThl nepneHnHKYDRPHO OCH c• H He CBR3BHhl C 
HanpasneHHeM HeCOH3MepHMOA MOnYnRUHH - BCe 3TO CBHnerenbCTBYeT 06 
OTCYTCTBHH CBR3H Me•ny HeCOH3MepHMOA MOnYDRUHeA H 

. cerHeT03DeKTpHqecKHMH CBOACTBBMH. 8 TO •e speMR HHTeHCHBHOCTb 

*/Krajewski T., Breczewski T., Mroz B., Piskunovicz P. High 
temperature ferroelastic phase in LiKS0

4 
crystals // 

Ferroelectrics lett. - 1985. - V.4, N J. - P.95-99. 
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carennHTHLIX pel!lneKcos c pocroM reMneparypLI YMeHbmaercR, qro BMecre 
c pacmenneHHeM pel!IDBKCOB (001) BnDOTb no TeMneparyphl 773 K 
noJsonRer npennonararb HanHqHe eme onuoro l!la3osoro nepexona npH 
T > 773 K. 

B HHTepsaiie reMneparyp Tl<T<Tc (Tc - Haqano o6pa3oBaHHR 
nODRPHOA l!IB3hl, Tl - 803HHKHOBeHHe cra6HDbHhiX nonRpHhiX CBOAC.TB) 
ysenHqeHHe 06beMa o6nacreA nODRPHOA l!IB3hl C nORB~eHHeM nanbHero 
nopRnKa Mo•er 6LITb _HHnYUHPOBBHO BHemHHM 3DeKTpHqecKHM noneM. 
CHnbHOe ynpyroe nHlill!IY3Hoe pacceRHHe npH T<Tc CBR3aHo c HanHqHeM 
o6nacreA HJMeHeHHOA CTPYKTYPhl, BLITRHYThiX snonb C OCH KpHCTanna. 
non BOJneACTBHeM · 3DeKTpHqecKOfO • nonR . npciHCX oni1,T. ·crpyKTypHaR 

·nepecTpOAKa, npORBDRDmaRCR 8 nepeKaqKe HHTeHCHBHOCTH H3 o6nacreA 
nHl!ll!IY3HOfO pacceRHHR·B cocenHHe 6p3ffOBCKHe nHKH nonRpHOA l!IB3LL 

PHc. 8.YqacroK speMRnponeruoro nHl!IPBKUHOHHoro cneKrpa KpHcranna 
SBN-70 npH KOMHarHoA'reMneparype. Ha sepxHeM pHCYHKe cneKTp 
npencrasneH s 6onhmoM Macmra6e. llHarpaMMa pacceRHHR (cnpasa 
BHH3Y) noKa3Lmaer OpHeHTBUHD CeKTopa .· ( 810), OfpBHHqeHHOfO 
npenenaMH de= ±2,5o·no yrny 6p3tra H 0,102 HM~ ~ ~0.408 HM 
no nnHHe sonHLL CarennHni 2-.ro paHra o6o3HaqeHLI qepe3 

... . 
hkl2-, 6p3rroBCKHe nHKH- qepe3 (hkO). 

. 13 
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8oJpacTaHHe HHTeHCHBHOCTH nH~paKUHOHH~a nHKOB· C · .POCTOM 

8 anpRmeHHOCTH JneKTPH~ecKoro nonR yKaJ~maer Ha ysenH~e8He oobeMa, 
JaHRToro HOBOA ~aJoA. ITocne CHRTHR JneKTPH~ecKoro nonR npoHcxonHr 

aoccTaHoaneHHe 
CBHneTeDbCTBYBT 0 
reMnepaTypax. 

HHTBHCHBHOCTH nH~~Y3HOrO pacceRHHR, ~TO 

HeCTaOHDbHOCTH DODRpHOA ~a3~1 npH 3THX 

B_;H~!Sl!P~!H!tltl .HJnomeHbl OCHOBH~IIl peJYDbTaTLI paoOTbl. 
1. CoJnaHa ycraHOBKa - HeATpOHH~~ nH~paKTOMB!P no BpeMeHH 

nponeTa C nOJHUHOHHO-~YBCTBHTBDbH~IM nereKTOPOM nnR HccnenosaHHR 

MOHOKPHCTannOB. 
2. PaJpao~TaHa MeTonHKa HaonDneHHR oonbmHx oonacreA oopaTHoro 

npocTpaHcrsa Ha nH~paKTOMeTpe no speMeHH nponeTa nnR HJY~eHHR 

noMeHHOA CTPYKTYP~I KPHCTannOB cerHeT03DeKTpHKOB-cerHeT03DaCTHKOB H 
~HCTba cerHBT03na.CTHKOB, KpHCTannOB C HeCOHJMepHMOA CTPYKTYPOA. 

3. l1Jy~eH~I reoMeTpH~eCKHe X apaKTepHCTHKH noMeHHOA CTPYKTYP~I . 
cerHeTo3neKTPHKa-cerHeTo3nacTHKa nHneATepo~oc~aTa KanHR. 
nony~eHH~Ie ce~eHHR YJnos oopaTHoA pemeTKH nonTsepmnaDT Monenh 
TpaHC~OpMaUHOHHOrO nBOAHHKOBaHHR KPHCTanna npH ~a30BOM nepexon~. 

rlJ'011 . 1\z:l,zl 
!113Ji 

I 
p 

4 

3 .;, 

I 

1" 2 G• 

I 

0 0.2 0.4 o.6 . o.s to 1.2 1.4 t6 ·tB 20 · 22 2.4 2.6 · 2.8 10 

~--

PHc. _9.nH~paKUHOHH~~ cneKrp, HJMepeHH~~ Ha TpexocHcM cneKTPOMerpe 
npH Ei = Er = 13,8 M3B npH KOMHaTHOA TeMnepaType -Bncnh 

~ 

HanpasneHHR Q = (2nfa) (~ ~ (ajc)l) npH 0 s ~ s 3,0 H 1=1,5. 

BHnH~l HHTeHCHBH~Ie caTennHnl 1-ro paHra ~ H carennHT~I 3-ro 
paHra 3~. 

l1Jy~e~a nepecrpOAKa noMeHHOA CTPYKTYP~I npH nonRpHJaUHH H . nepeno
nRpHJaUHH KPHCTanna B 3DeKTPH~eCKOM none, OOHapymeHbl 3aKOHOMep
HOCTH nepecTpOAKH H CBR3b nHHaMHKH noMeHHOA CTPYKTYPbl ·c peanhHOA 
CTPYKTYPOA .. KPHCTanna. 

4. _HccnenoeaHa reoMeTpHR noMeHHoA CTPYKTYP~I ~HcToro cerHeTo
JnacTHKa KD,CSE03 ) 2 B HHTepsane TBMnepaTyp OT 80 no 293 K. 
IToKaJaHO, ~TO B OCHOBHOM OHa aHanorH~Ha noMeHHOA CTPYKType B 
KD2 P0

4
• 

5. B HHTepeane TeMnepaTyp 15+960 K 3KcnepHMeHTanbHO 
HccnenoBaHbl CTPYKTYPH~Ie ~a30B~Ie nepexcnLI B KPHCTanne ll KS0

4
• 

cnenaHLI B~mon~l 0 CHMMeTPHH HeKO!Op~a ere ~a3. ITpoeeneH 
·cHMMerpHAH~~ aHanHJ ~aJoeoro nepexona npH 189 K H pacc~HTaHLI 
B03MOmHLie KOH~HrypaUHH pacmenneHHR Y3DOB OopaTHOA pemeTKH 
KpHcranna B cerHeTo~aJe. CpaBHeHHe peJYnhraroB· . pac~era c 
3KCnepHMeHranbH~IMH naHHLIMH nOJBODHDO cnenaTb B~mon, ~TO CHMMBTPHR 
HH3KOTeMneparypHOA ~a3~1 -, mm2. 

6. HccnenosaHa HBCOH3MepHMaR MOnYnHpOBaHHaR CTPYKTypa B 
KpHcranne SR 0 , 7 BA0 • • NB2 0., B HHTepsane or KOMHaTHOA reMnepaTYPLI no 
773 K npH npHnomeHHH K KpHcranny 3neKTPH~ecKoro nonR H · ~e3 Hero. 
ITony~eH~I naHH~Ie 0 HanpaeneHHH · H BenH~HHe BBKTOpa MOnYDRUHH. · 8 
oonacrH paJM~rroro ~aJoeoro nepex~na T (300+350 Kl HccnenoeaHo 
noeeneHHe nH~~YJHcro pacceRHHR non·neAcTBHeM JneKTPH~ecKoro nonR. 
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