FKYPHAJT ®I3UUHUX JIOCI IIMKEHB
. 3, Ne 2 (1999) c. 139-143

JOURNAL OF PHYSICAL STUDIES
v. 3, No. 2 (1999) p. 139-143

ITPO ICHYBAHHS HECYMIPHOI ®A31 B KPUCTAJIAX Li,B,0-

0. C. Rymmsip
Jveiecorull dep ocasnutl ynicepcumem iment leana Opanxa,
xaedpa HeainItHOT onmuky,
eya. Rupuaa i Megodia, 8, Jveis, 290005, Yxpaina
(Orpumano 25 ciuna 1999 p.)

BukopucrtoByoun yHiBepcaabHUN HY Tb—TOAAPUME TP IJA8 KPUCTATOOITHYHNX TOCTI TKEHD 1 Me-

ronuky CenapMoHa, y poGoTi BUBYEHO TEMIIEPATYPHI 3aJI€ JKHOCTI JBOITPOMEHE3ATOMIEHHA, TTOBO-
pOTy OITHYHOL IHIMKATPUCH Ta OINTHYHOI aKTUBHOCTH KpucTaai LizB4O7 B inTepnaai 20-200° C.

Tlokaszano, mo ABa ocTaHHI SBUINA BlICY THI ¥ BlAHOBIIHOCTI 3 TOUKOBOIO CUMETPIEIO KpUcTagda 4mm.

Bussneno mceBmocxingacTy TeMmepaTypHY MOBETIHKY ABOIIPOMEHE3ATOMIEHHA Ta ePEKTH TiCTe-

pesucy i repMoonTUyHOl “mam’ATn”. AHaJl3 TOKa3ye€, MO IPUYIHOIO ITUX 0COBJINBOCTEN, B IIIE

3a Bce, TMMOBUHHO OyTu icHyBaHua B Li2B4O7 mecyMmipHo MoayiaboBaHOl (pasu, a He CyKyIHa Iis

M POETEKTPUYHOTO Ta €M1€KTPOOIITHIHOTO ePEKTIB.
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I. BCTYII

Kpucranu LiaB4O7 (trerpabopar xitito abo THJI) nHa-
Je3KATDH JI0 TeTParoHalbHOI CHHTOHII I OTHCY I0OTHCS TIPO-
CTOPOBOIO TpyTIoTo cuMeTpii 141 cd. B octamml poKn 1XHs
Oy moBa Ta (P13WYHI BIaCTUBOCTI BUKIMKAIOTE ITOCT1AHITI
iHTepec MOCTl THUKIB, Hallllepile Yepes TepCIeKTUBN 3a-
crocyBaHHsA B aky croenekrponini [1]. HexaBro B aitepa-
Ty Pl 3 ABIUANCS MOBLAOMIEHHS PO AWBHI KACKAIN TeM-
fepaTypHUX CTPUOKIB apaMeTpiB rpaTku a i ¢ [2] i 3Min
niHifHEX posmipis spaskis THBJI [3]. Asropu [2] cmo-
crepiranus kpucranax TBJI vecymipai (HC) perrrenis-
CbEl pedpleKc B MIAMA30HI TeMIepaTyp Bl a30THOI 10
130° C 1 Tomy moB’si3anu TaKy MOBEIIHKY 3 HECYMIPHO
MOIYIBOBAHOW HAJICTPYKTypom. IlpoTe mocaimskeHHs
crektpis AMP [4] ve niarsep auau nasisaoctn HC dasu,
a cXiuacTuil Xapakrep JAiHlfiHOTO posmupents B THJI
aBropu [3] MOSICHIOBAL U BILIUBOM I1i POEIEKTPUUHUX PO3-
PADIB Y 3pasky. BiamosimHl unceIbHI po3paxyHKH, IIpO-
Begeri B [B], a Takok HOBeleHHsi B Lill poBoTi mipo-
eMEeKTPUYHOIO MOXOMMKEHHS CIaJaXlB JIOMIHECIEHIT B
KpHCTaal CIIpaBial AeMOHCTPYIOTH 1CTOTHII BIIUB MPO-
ederty Ha Bractusocti THJI.

Cepen onrtumunmx mapamerpis kpuctaais THBJI mo-
CALIFKEHO, 30KpeMa, TIOKA3HUKN 3aJ0MJIeHHS, TOBe T HKA
SIKUX TPU BUCOKNUX TeMIIEpaTypax HaraIye BapisHT “nu-
sABoNbCehKOl apabunku” [6]. Hapeurri, srazaeMo pesyib-
taru pobotu [7], ne Ha HOHI 3aradbHOTO MAMIHHS IHTEH-
CUBHOCTHU JIPYTOi ONTUYHOI TADMOHIKK 3 POCTOM TEMITE-
paTypH cIocTepiraan 11 TeMIlepaTypHl OCIMIAIIL, TpH-
poJa AKX Jocl He 3’sicoBaHa.

MeTta 1€l poboT — BHUBYEHHS TeMIIEpaTypHOL MO-
BEHKN TTapaMeTpiB ONTHYHOI aHi3oTpormii (JABompoMe-
HesaxoMmaenHs (/13), opieHralii onTnyHOl iHAMKATPHCH
Ta onTuuHoi akrtueHOoCTN) KpucTanis THBJI i meperipka
rinoresu icayBauusa B Hux HC HamzcTpykTypu.

II. EKCITEPUMEHTAJIBHI METOIVNKHU

[Mpy miAroToBIl eKCHepUMEHTAIBHOTO 3paska s
ontuuHux gocaimkenb ((100)-3pis, ropmmHa d =
3.76 MM) ocoBauBy yBary 6yJa0 IPUIiIeHO BIUCOKI a0~
ckomapadenbHocTi nosepxonb (5-1073 rpan), morpi6Hiii
JJsT TOTO, o0 BUMIpIoBaHa ONTUYHA PI3HUIT (pasz A =
2rdAn/A (An — N3, A — noBskuHa XBUAI cBiTia y
BaKyyMi) MaJo 3MiHIOBaJdacs Ha TOTEPEUHOMY Iepepisi
CBITIIOBOTO mMy4Ka. TepMocTaT HO3BOJSB cTabLI13yBaTH
TeMmepaTypy B mismasoni 20-250° C 3 TouHicTIO IO
0.01° C. Hsxepenom cBiTaa OyB Tealli-HEOHOBUH Ta3ep

(A=632.8 uM).

st omHOYacHOI OIMHKMA BCIX IapaMeTplB ONTHY-
HOI aHI30TPOINl MU BUKOPHUCTAAN YHIBEPCATBHIN HYIb—
MO SIPUMETD JJAA KPUCTAJIOONTUUHNX AOC1IFHEHD, OTIN-
caumit y [8,9]. Meronuka noJsirae y BUMIPIOBAHHAX IIpU
PI3HUX TeMITEPATYpPax KPUCTATa TAKUX BEJTUUNH:

dx
0 = cos A, (1)
b = (k — p) cot(A/2) + —2X 4 A 2)
0 pjeo 1—cosA ’
g0 = 2k — pg + §x cot(A/2), (3)

ae dy/df — wyroBuil Haxua AiHIFHOL 3a€HKHOCTH a3U-
MyTa Y CBITIa& Ha BHXOMl KpHcTalda BlO asuMyTa @ ma-
JIalouoTo CBiTaa, fy 1 €9 — XapaKTePUCTUUHI a3UMyT i
eMOTUYHICTE, k — eJTINTUYHICTL HOPMaJIbHIX XBUIL Y
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KpHcTaal, moB’si3aHa 3 ONTUYHOIO aKTUBHICTIO, Af —
KyT opleHTalll IHAUKATPUCHU, p, po 1 Y — HapaMeTpu
MO IPUMETPUYHOL Y CTAHOBKI, 110 BU3HAUAIOTHCS HEIOC-
KOHAJICTIO TIOJ SIPU3ATOPIB Ta 1HIINX OTITUYHUX €JeMeH-
tiB [9]. UyTauBicTh a3uMyTadbHUX BUMIDIOBAHb 3a J10-
MOMOTOIO YHIBEpCAABHOTO TOMSPUMETPA CTAHOBUIA ~
5-107% rpa.
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Puc. 1. TemmeparypH 3aJeKHOCTI KOCHUHYCa OIITHYHOI
pisauii das (1) 1 nokasis anaxizaTopa 8) (2), mo Bianosiza-
IOTh XapaKTepPUCTUYHUM a3uMy TaM o miaa kpucraais THBJI.
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Puc. 2. TemmeparypHa  3ajesKHICTH  ITapaMeTpa
Y' = 6{(1 — cosA) y TBJ. Cymiabua Jginis — Teope-
TuuHa KpuBa srizHo 3 dopmyaono (2) mpu Af = k = 0,
p=—1.1-10"% rpaz, oy = 2.2-107° rpan, §,,;,=1.066 rpax.
Ha Bcrasm — miHifiHa aTpoKcuMalns 3aJ/e ;JKHOCTH XapaKTe-
PHCTUYHOL eTinTUIHOCTH g Bix cot (A /2) dopmyaoro (3) npu
k=0, po=-0.196 rpam dx = 2-107° rpaz.

JeranbHl BUMIpIOBaHHSA TeMmeparypHux smia /3
J(An) BuUKOHYBaJM Ha INil e YCTAHOBIN 3a JOTIOMO-
roto mMeromuku Cenapmona. Temnepatypy spaska Toi
3MIHIOBAJ ! B PEIIMAaX HellepePBHOTO HATpiBaHH:A (0X0-
TOJKEHHS) 3 MOCTIHHO YacOoBOIO MBUAKICTIO B Jisla-
soui T = 0.5—50° C/roa. OcKiabKu po3paxyBaTu BHECOK
TepMiunoro posmmpents d(7T) go pisHui dbasz A nosoui
Baskko, TepMmin /3 y miit poboTti pakTuHO 03HAaUAE P13-
Huio a3, Bupaskeny B oaunuiisix /13 3a yMoBu He3MIH-
HOI TOBHWHU 3pas3ka. UyTaMBICTL METOIMKN BU3HAYA-
Jacs Halmeplle TOYHICTIO cTabliai3alli TeMIepaTypu Ta
3radyBaHiM yike e(peKToM HemoCTIfHOCTH pi3HUIN dhas
no nepepisy nyuka i ckaangana d(An)mi, ~ 51078,
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II1. PE3YJIBTATH

OCHOBHI eKCIIepUMEHTAIBHI Pe3yAbTATH, 3000y Tl 3a
JIOTIOMOTOIO METOJAUKN YHIBEPCAABHOTO HYJIb—TIOJSIPU-
MeTpa, ToKasaHo Ha puc. 11 2.

[MpuCausuy TeMmepaTypHy 3akes HICTh npupocty 13
d(An)(T), Ky MU He HABOAWMO, JETKO BH3HAUMTH HA
migcrasl kpupoi 1 (puc. 1) mas xocmryca pisHUIN das.
Kpusa 2 ma puc. 1 npencraBise TeMIIepaTypHY 3alde s
HICTb TOKA31B aHaxizaTopa 0, siKi 3 TOUHICTIO 1O ala-
paTypHOi KoHcTanTh & . BU3HA4YalOTh XapaKTepUCTIIHI

orig
asumyTu g (6 = 0 — 6. ...). Posbismmocti 6(7T) B oko-

or1,

aax b71168°C HOHCHIOIOTiCH He TIOBEAIHKOIO TIOBOPOTY
inaukarpuc A, a KpUTUYHUM 3POCTAHHAM [IEPIIOTO Ta
JpYTOTO MOJAHKIB ciipaBa B (2) mpu A — 2m, 1e m —
e uncao (auB. TakokkpuBy 1 Ha puc. 1). Ile miareep-
JIFKY €THCST BIACY THICTIO 0COBIMBOCTEN Ha TeMIIepaTy pHii
samqeskHocTi pemuntn Y = 0 (1 —cos A) (puc. 2). Hpu-
Iy CKAIOUM, IO ONTUYHI MapaMeTpu Kpuctana Af 1 k Hy-
JABOBI, MU TIPOBeJN amnpokcnMario saxesxaoctn Y/ (T
dbopmynoio (2). BianosinHe cepelHBOKBaIpaTHUHE Bil-
XUIeHHsT 361raeThest 3a TOPSIIKOM BeJIWUNHI 3 €KCIIEPU-
MEeHTAJbHOIO MOXUOKO O BUMIPIOBaHb. I piM TOTO, Xapak-
TePUCTUYHA eTINTUUYHICTE £g, BUMIpAHA B JOJATKOBOMY
ekcriepumMenTi B misimaszonl 60-140° C, aiHiiiHO 3a1€ HUThH
Big cot(A/2) (mme. dbopmyay (3) i puc. 2, BcTaBRY).
OTs#e, OoNTUYHA AKTWBHICTH 1 TOBOPOT IHINKATPUCH B
TBJI cnpapmi BLACYTHI, WO y3TOMMKYETHCS 3 TOUKOBOIO
CUMeTpi€io KpucTtaaa 4mm.
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Puc. 3. Temneparypuuii npupict /13 3(An) kpucraxis
TBJI y pessumi narpipanua (1" = 50° C/ron). Ha BcTaBni —
vactuHa 3aiaeskHocTr §(An)(T) y 36labuienomy mMacmTabi.

BukopucToByoun crangap THY CIIeKTpadbHy iHTephe-
PEHINTHO—TION APU3 AIIIHY MEeTOINKY , M BU3HAUMIN ab-
contoruy Beanunny /13 wpucraxis TBJI npu T=20°C,
Aka cradoBmaa An = 5.51 - 1072, YcraHoBIeHHS
daxTy mocTIHOCTH OpleHTAIll ONTHUYHOl 1HINKATPICH
Mpy 3MIiHAX TeMIEpaTypu JO3BOAUIO BUKOHATH M0-
KIaIHl TeMIlepaTypHl gocaimswents /13 3a momomororo
Metony CeHapMoHa. ExcriepuMeHTaTBHI JaHI A1d pe-
sumy Harpisauus (T = 50° C/ron) mokasaHo Ha puc. 3.

Saxesxricts § (An)(T) ckramaeTbes 3 JiJISHOK Malike
wesMminHoro JI3, 1mo 4YeprymoTbesi 3 AlASTHKAMU HOTO



[IPO ICHY BAHHS HECY MIPHOI ®A311 B KPUCTAJIAX Liz B4O7

WIBIIKMX 3MiH (muB. puc. 3, BctaBry). IIpubimsHa TeMm-
meparypHa mmputa ‘cxommuaok” ATy ~ 2.3°C, a ixus
BucoTa 6(An)s ~ 6.5+ 107%. OcKinbKI BHECKH TeMIIepa-
TYPHUX CTPWOKIB MiHIFHUX po3MipiB spaska (anB. naHi
[3]) mo pisaumi a3 BUABIAIOTECS e€KBIBATEHTHUME JO
smin JI3 0(An)y < 5 - 107, mami puc. 3 BiAIOBIIAIOTD,
B ocHOBHOMY, moBeminin /13, a He moGIYHOMY BILIMBOBI
ocobauBocTell MiHITIHOTO posmmupents kpucraais THJ.
B okpemux TeMmmepaTypHUX HiAMa30HAX MCEBAOCKITUaA-
cTa TMOBeNIHKA cTae caablile BUPaKeHOIO 1 MEHII TOMIT-
HOIO B MaciiTabl puc. 3. 3a3HaUnMO, 1O TeMTIEPATYPHI
3adesHOCTI NMoKasHUKiB samomiaenns n(7T) [6] skicHo
MoAIOHI 10 HAIINX pPe3yabTaTiB, Xoda CIIOCTEPITalOThCs
IeBHI KIABKICHI BiAMIHHOCTI. KNpIM TepMiuHOl Tiepem-
cTopil 3paskiB, MPUUYNHOIO MOKe OyTH HeJOCTATHS Uy-
TAUBICTH METOIUKU, 3acTocoBaHol B [6], sika Mmaiike Ha
JIBa TTOPATKI HIGKYA, aHlK Y Halliil poboTi (Ha miAmasoH
20-200° C y [6] npunagae auie 20 eKcriepUMEHTANBHUX
TOUOK).

Puc. 4. Ticrepesuc i repmoontuuna “mam’ate’ y 13 wkpu-
craais TBJI (aus. rekcr). Kpua 1 — pesum HarpiBaHHS
(T = 2.5°C/ron), kpusi 2 i 3 — peskuMU HarpiBaHHA I OXO-
JTON KEHHSA (T = 1.3°C/ron). Touka crabiaisanii Temnepa-
Typu To = 21.6° C. Ha Bcrasmi — ricrepesuc /I3 y cuabHO
BLOIIAJIeHOMY 3pa3Ky (T = 0.6° C/rox).

Ha puc. 4 npoinxtocrpoBano snius Ha /3 Kpucranis
TBJI pesmmy 3MiHn TemmepaTypu, 30KpeMa ii peBepcy.
BuwmipioBanss mposoanan npu nosiasHomy (7' = 0.5 —
2.5° C/ron) HarpiBaHHI ab0 OXOJNOIKEHHI, KOAN TeMITe-
paTypa 3paska J0CTaTHBO OJHOPIIHA.

Micas sasarTsa kpusoi 1 (puc. 4) spasok 6yn0 BUTpU-
MaHo mpoTsaroMm 42 rox mipu temmepatypl Ty = 21.6° C.
Hacrymie mpoxomskeHHs yepes Touky Ty y peskuMi Ha-
IpiBaHHS CYIIPOBOIKY€THCsI BUHUKHEHHSIM S—TI0110HO1
aHoMmaJsil Ha kpusiil 6(An)(7T) (mopisHsil kpusi 1 1 2
Ha puc. 4), Aka € TposaBoM edeKTy TEPMOOITHYHOL
“mam’sitn” B TBJI. Kpim Toro, npu nepexomi mo pesumy
oxomomseHHs (puc. 4, kKpuBa 3) crocTepiraeMo ricrepe-
suc A3. CunbHuil Bigmaa 3paska IpU BUCOKUX TeMITe-
parypax (uac Biamany At = 70rox, 7' &~ 220°C) npu-
BOJIUTH IO 1CTOTHOTO TIOCAABIEHHS, ale He 3HUKHEHHS
ricrepesucy (puc. 4, BcraBka). Hapemrri, i3 cykynHocTH
JaHuX puc. 3 1 4 BUMAUBAE, 1O MapaMeTpu TeMIIEpaTyp-
Hol saneskrocTn I3 AT 1 6(An)s Maiiske He 3ale#aTh
B1J TepMIUHOI icTOpIi 3paska Ta BeTudmHn 1 1 epeKT 1mo-

MHOKeHHA KITBKOCTH CXOIMHOK (muB. [2]) mpu mmkaiy-
HIfT 3M1HI TeMIlepaTypu BLACY THIM.

IV. OB'OBOPEHHH

AHaTi3youn MeXaHI3MHI IICeBIOCX1TUacTol TeMIlepa-
typHoi oBemukn /13 kpucraxis THJI, meobxiano Bpa-
XyBaTH, 1O BOHA, y3arall KajKyuu, Moxke OyTum 3y-
MOBJIE€HA CYKYIHOW M€ MPOeTIeKTPUYHOTO Ta eJeK-
TpoonTUYHOTO edekTiB. [IpoTe obumBa edekTn mOBOII
crabKi TIpU TeMTiepaTypax, BUIINX 3a KIMHATHY (JI1B.
[10,11] i mami [7] mas HexiHifHOONTHUHNX KoedilleH-
TIB, BeIWUYNHA SKUX 34BN KOPENIOE 3 BEJIUUNHOTO
koedirienris TTokkenabca). 3HaueHHA mipokoedimeHTis
1CTOTHO 3aMe#UTh BLI TeMIepaTypu, aie XxapakTep Mo-
Bemiukn /I3, 1 sokpema Beamumaa §(An)s, sanuma-
OTHCST MPAKTUYHO He3MIHHUMU B misimazoni 20—-200° C.
Ha ywmoBm marpomMamiKeHHsS Mpo3apsiay Ta BlAMOBLI-
HUX PO3PSIIiB MOBUHHA BILIUBATH MIBUIKICTH 3MIHI Te€M-
mepaTypH 3paska, ale mmpuHa “‘cxoamuok’ 13 ATy
€ TaKoK Mall;ke He3MIHHOIO B 1HTepBaJal 1, sKI BlI-
MIHHI O1ABII HI¥K Ha MOPSAOK. ¥ HTOCTIIKEHOMY TeM-
HepaTypHOMY IifNa3oHl 3HAUHOIO cTae OHHA MPOBiJ-
HicTh [12], sika pasoM 3 HU3BKOW MWBUAKICTIO T 3a-
mobiTae BUHUKHEHHIO TMPOPO3PSIAIB 1 ¢TPpUOKOIOMIOHIM
3MIHAM eJeKTPUUYHUX TOJAIB y 3pa3ky. K piM TeMriepa-
TYPHOTO TACIHHSI, T¢ € OJHIEK 3 MPUYNH BiICYTHOCTH
M pOoeIeKTPOIIOMIHECTIEHIT TP BUCOKNX TeMIepaTypax
[5]. He BianoBsiae ysBIeHHIM PO HiPOEIeKTPUYHI PO3-
pamn ckiruenHa (~ 1.5° C) mupuna obracTeil NBUIKAX
3min 6(An)(T) (puc. 3, BcTaBKa, MOpiBHAN TaKO XK 13 Ja-
Humu [6]). Hapeurri, cyMHIBHOIO BUTTATAE MOKINBICTh
BUHWKHEHHSI T1CTEPE3NCY Ta TEPMIUHOI “mam’siti’ 3a pa-
XYHOK T poeleKTPUYHNIX SIBUII.

Ots#e, mpoedeKTpUUHNN ehbeKT HABPSA UM MOACHIOE
sHafinenl ocobampocti A3 wpucraxis TBJ. Axwrrepra-
TuBHe TosicHenHsi — wHasaBHIcTb v TBJ HC dasu —
BUTIAIAE JOCUTDH BiporiaamM. Toml 3araibHa ToBeIIHKA
d(An)(T) symosaeHa 3aneskHicTio JI3 Bia XBHIBOBOTO
Bekropa HC momyasimi, TeMmepaTypHl CTPUOKHU SKOTO
BIAMOBILAAIOTEH MTEPEX0oaaM MIsK PI3HIMI JOBIOTIEPIOINY-
HIUME cyMipHuME pasamu B Mexax HC dasu (xus. [13]).
lNicrepesuc i ontuuna “mam’siTh” OpraHIYHO IIPUTAMaHHI
HC cucremam [13,14] i ¢ macaigkamu Bzaemonii HC
CTpYKTypu 3 aedekramu pisuux tums. ¥ Bunaiky TBJI
pyxomi medeKTH, NBUAIIE 3a BCE, TPEACTABISIOTH CO-
oo fionm Lit i Bakancii (mus. [12]). CnocrepeskyBane
spuie ocaabnenns ricrepesucy I3 (pue. 4, BcTabka)
BLAMOBLAATAME 3MEHIIEHHIO KOHIIEHTPaIll MaJlopyXIu-
BUX gedeKTiB TPaTKM B pe3yabTaTl BHCOKOTEMIIEpa-
TypHOTO Biamany spaska [13]. Bimzomo (mue. [17]), mwo
B mpoctopoBo weomHoplaanx HC dasax mokaabha cu-
MeTpI1s € HIKJOTO, 1 TIe TIPUBOIATH A0 1CHYBaHHS OTITIY-
HOI aKTUBHOCTHU UM MOBOPOTY IHANKATPUCH B PSAIL KpU-
craais cimerictBa Ao BX,4. Ockiapku B TBJI m sasuia
BLACYTHI, 1XHST TOKAJIbHA CUMETPIis, Maby Th, OTINCY €ThC I
MIAaHAJIBHOIO TPYIOIO TeTparoHalbHol CUHTOHII, MO 3a-
BOPOHAE T1POTPOINIO.
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MigcyMoByoUuM, MU BBA}KAEMO MHUTAHHS TIPO 1CHY-
Bautsi HC dasu 8 TBJI BiakpuTum, Ha BIAMIHY Bl BUC-
HoBkiB [b]. Haromocumo, mo massuicts HC pedaekcis
Ha gudpakrorpaMax [2] € ogHUM 3 HEBATATHOX MPAMUX
nokasiB HasgsHoct HC HaIcTpYKTYpU, a Uy TAUBICTDH Me-
roxuky [4] He saBau nocrarhs. JocuTh MUCKy ClitHUM €
nokaAuK B [5] Ha pesyabratu poborn [15]. Crpubkn xBu-
JBHOBOTO BEKTOPA MO YIS MI 3K CXOIMHKAMI “ TUSTBOJ b-
CbKOl mpabumukn’ BIAMOBITAIOTH Iy iKe He3HAUHIA Imepe-
6ynoel HC mancTpykrypu, ictoTHo caaburiii 3a mepeby-
JnoBy Tipu pa3oBux nepexonax tuny cymipua-HC dasu, 1
TOMY HaBPsJ Ui TOBUHHI CYTPOBOKYBATHCS 1CTOTHUMI
sMinaMu termroeMHocTr. [likaBo, 1Mo TeMmepaTypHa mo-
Beainka C)p y TBJI [15] sikicHO Hemio ¢Xo3ka Ha MOBeIIHKY
B kpuctanax f—CdPy [16], nast sikux mipoedekT Biacy1-
Hifi (TouroBa rpyma 422), a massaicte HC dasu ve BU-
KJINKAE CYMHIBIB.

Axmo rinoresa mpo HC ¢dasy 8 TBJI copasm mpa-
BUJIbHA, TPU HU3BKUX TeMIlepaTypax y HUX CITIBICHYBa-
TUMYThH mipoeaekTpuunl sisuina ta HC monyasims. Ile
MOHe OYTH MPpUYNHOIO IIKABUX SIBUII, IO CIIOCTEpIra-
aucsi B [2] mia yac MUK YHEX 3MIH TeMIIepaTy U 3pasKa.
Tom Ha gaHI CTPYKTYPHUX J0Cal ke Hb KpucTaais T HBJI
BILIMBATUME CYKYITHA Hisi TPOEIEeKTPUYHOTO Ta 3BOPOT-
HOTO IT'€30€IeKTPUYHOTO e(PEeKTIB, ale ak HIsIK He Mpo-
eTEeKTPOMIOMIHECTIEHITA (TTOPIBHAT 13 BUCHOBKaMU [5]),
SIKA € OMHIM 13 HACTIAKIB PI3KNX TeMIIepaTypPHUX 3MIH
BHY TPIIITHIX €MeKTPUYHNAX TOJIB ¥ 3pasKy Il Jac mpo-
pO3pAMB.

Ha saBepineHHsT TopKHEMOCS pe3yIbTaTiB HeM1HIAHO-
onruynux ekcrepumentis [7]. Hobpe Biaomo, mo B Ha-
OIMKEHH] 3aJaHOTO TMOAsA 1HTEHCHBHICTH APYTOl Tap-
MOHIKH

2,d* [sin(AKd/2)]°
IZwO(IE) XNL ; Sln( 7& /) ’ (4)
n2 (n«) AKd/2
ge I, — 1HTEeHCHUBHICTH Ha OCHOBHIN 4acTOTl, XN —

KoedillieHT HediHifHOI cupuitHaTiusocTn, n® i n? —

MMOKA3HUKA 32 JOMJEHHs Ha yacToTaX w 1 2w, AK — Mo-
Iyab BekTOpa dasopol posnanku. I3 (4) BuaHo, mo TeM-
meparypHa 3adekHicTh Io, (7)) BU3HAUAETHCA He JINIIE
KOoeIIEHTOM X N [, , IO HESIBHO TIPUILY CKAEThCsi B [7], ade
it parropom AKd. Ha migcrasi nauux [6,7]1 pesyabraris
miel pobOTH MOKHA JOBECTH, MO 3arajbHe 3MeHIIeHHs
I5(T) Tpu 3pocTaHHI TeMIEPaTypH BiA KIMHATHOI 10
530° C tpeba MoOsICHIOBATH He I AX0I0M 10 TOUKHN (ha3o-
BOT'O [IepeXo/y B HEMOJASAPHY MapaedekTpuuny dasy [7],
a 3MiHAMW OCTAHHBOTO MHOsKHIKA ¥ popmyai (4). Orsxe,
JaHi [7] HaBpsim un MOKHA KBAT1DIKYBATH SIK CBIIUEHHS
HasgBHOCTH cerHeToenekTpuunoro crany B TBJ. Cro-
COBHO TeMITEPATYPHUX OCHUAAI N IHTEHCUBHOCTH APYTO1
TapMOHIKM YU He €IMHOIO MOKIUBICTIO € TIPUITY II€HHS
MIpo HEIMOBHY peasdizaliio pa3oBOro KBa3lCHMHXPOHIZMY
BHAC/I1I0K ICHYBaHH: B KpUCTAA1 IeBHO1 TIeP10ANYHOCTIA:

AK = lq, (5)

Je q — XBUJILOBUI BEKTOp, IO OIHCYE MPOCTOPOBY
MeploANYHICTh, | — He HAITO BeJIWKe Iiijae uncao. Tem-
neparypti sminn AK(T') 1 q(7) nopyuryBarumy Th yMOBY
(5) i mpuBeIYTH 1O HEMOHOTOHHUX 3MiH [, (7). ¥ paxo-
BYIOUH, 1[0 32 YMOB, OlUCaHUX y [7], Mae Miciie KoaiHe-
apHa HeJiHITHA B3aeMOIis XBUIb ece—Tuiy, i3 (5) omep-
Y EMO

A =1d., (6)

pe A = 27/AK — upocroposuii nepioa, d. — Kore-
perrha gossxuHa. Ouinka 3a maHumMu po®ir [2,7] mpu-
BOJUTH IO BUCHOBKY, mo HC Momymnsiis He Moske 6y T
MPWYMHOO KBa31cMHXpOHI3MY B KpucTaaax TBJ, 6o qis
1poTo MoTpibHi epiomn A ~ 10 MmuM. PakT Bl IHOCHO Ma-
01 AMILIITY T OCIIWI ST i BUIIIE HABOAUTH HA TYMKY,
o 3TajlaHa TMeplOIUUYHICTD € TIOTaHO BUPasKEeHOO i 3y-
MOBJI€HA TEBHUM YTIOPSIKYBAHHAM POCTOBUX HeEKTIB

y TBJIL.

V. BUICHOBKHN

3100y Ti B it poboTl eKcIiepUMeHTAdbHI Pe3yabTaTh
CXUISTIOTH 10 BUCHOBKY , IO T1TIOTe3Y Tpo icHyBanusg HC
dasu B moasipanx kpuctaaax TBJI #He mokHa BiKU-
JaTy Ha IIICTaBl BCTAHOBICHHS PaKTy MpOoeTeKTpud-
HOTO TOXOM;KeHHsI CTPUOKIB JIHIAHOTO PO3IMpPEHHS 1,
MOJKINBO, CTPUOKIB MapaMeTpiB I'PaTKU MpU HU3BKIX
remreparypax. Ha Biaminy Bix pesyabraris [2,3,5], Hami
JOCI1I3HEHHST CTOCYIOTHCSA BUCOKOTEMITEPATYPHOTO Mist-
Ma30Hy 1, SIK 3aCBIAUy€ aHajl3, BUKOHAHI 3a yMOB, IIO
Malike BUKJIIOUAIOTH BILIWB I POENeKTPUYHNX SBUII HA
3. Tpakrwuaro Bcl 0coBAMBOCTI TeMIepaTypPHOI ITO-
Bemuku /I3 mobpe omucyoThCs B paMKaX MIPUITY HI€HHS
npo uHassHIcTb y TBJ HC HagcTpykTypH, a BUCOKa uy-
TauBlcTH MeTo KN CeHAPMOHA Ta KOPEKTHI YMOBH 11 3a-
CTOCYBaHHsI TOBUHHI 61 3a0e3MMeuynT HaHHICTDL OJep-
FKAHIX pe3yabTariB. BupiimmaibHy poab Vv po3B’s3aHHL
gucky cifinoro ruranunst npo HC dasy B kpucramrax THBJI
BlAITpaan 61 JOKAAIHINN CTPYKTYPHI JOCT1 I KeHHS.

VI. ITIOOAIKU

BucnoBnioo mupy monsAky Kauz. ¢hisz.—Mar.Hayk By-
pakoBl J. B. 3a Hamaml KpucTtaau, KaHd. ¢$iz.—MarT.
wayk Cramuukoel B. C. 3a ekcmepuMeHTaIbHY JOTO-
mory Ta mpod. Ilomosunrosi I. 1. 3a KopucHe 06TOBO-
perts pesynbraTiB. s pobora 6yira yacTKOBO M ATPH-
mana rpantom Ne YSU082032 MiskHapomHol HayKOBO—
OCBITHRLO1 ITPOTPAMI.
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ON THE EXISTENCE OF INCOMMENSURATE PHASE IN Li.B,O; CRYSTALS

0. S. Kushnir
The Ivan Franko State University of Lviv, Chair of Nonlinear Optics
8 Kyrylo « Mefodii Str., Lviv, UA-290005, Ukraine

Using the universal null-polarimeter for crystal optical studies and the Senarmont technique, temperature

dependences of the birefringence, the optical indicatrix rotation and the optical activity in Li2B4O7 are measured

in the range of 20-200° C. Tt is shown that the latter two phenomena are absent, in compliance with the point

symmetry group 4mm of the crystal. A quasi—staircase temperature behaviour of the birefringence, hysteresis and

a thermooptical memory effect are found. The analysis testifies that the most possible reason for those peculiarities

should be an incommensurately modulated phase in LizB4O7 but not a combined influence of pyroelectric and

electrooptic effects.
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