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Ha 6a3i penomenosioriaaoro onucy n’e€300nTuvaHoro ebekTy y KPUCTaIax 3 IHBEPCIEI0 3HAKA IBO-
sasomstenns (I3/1) mokazano, mo B Touni I13/] mOBUHHI 36LIBUIYBATHCS T'€300MITHIHI KOSDIMIEHTH.
IIpoanastizoBaHo MOBEOIHKY 1'€300MTHYHUX KOHCTAHT KpucTtaaiB LiIKSO4. Bussmeno ninBuimenus
cumerpil TeH30pa Mm’€300NTHYHUX KOHCTAHT B obsacti icuyBanus I3]1. 3asznauumo, mo edexr ma-
THMe 3HAYEHHST y MPAKTUI. AHAJIOTIYHI 3aKOHOMIPHOCTI ByIMyTh XapakTepHi i s iHIMX mapame-
TpuaHX e(EeKTiB.

Kuro4uoBi ciioBa: imBepcis 3HaKy IBO3AJIOMJIEHHS, 11’ €300 THKA, TapaMeTpudHi edpexTn y Kpu-

CTaJIOOIITHIIL.

PACS number(s): 75.10-b; 75.30 Ds

[Mapamerpuuni edekTr y KpUCTAJIOONTHIN JABHO IIi-
KaBJIATH TeopeTnkin i mpakTrkis [1-5]. Haii6insm Baro-
MUMH TYT € Pe3yJIbTATH, IO CTOCYIOTHCsI HOBUX 3B SI3KiB
MiXK 30BHIITHIMH BILTUBAMHE Ta PEAKIIIEI0 CEPEIOBUIA —
€JIEKTPOOINITUYHMU, T €300 TUIHIH, eJIeKTPOripaliiHmii
abo “mepexpecui” (marxeroesekTpuunmii) edextn [5].
BusnaganbHy poJsib v IHUX IOCTIMIKEHHSIX BiMIrpaJIn Cr-
METPUYHUI aHaJIi3 SBUIN Ta MPENu3iiiHi eKcrepuMeHTn.
TpuBae momyK MaTepisiliB 3 BUCOKUME KOedilieHTaMn
3B’SI3KY MiXK 3MiHHUMU XapaKTEPUCTUK MATEPIsIy 1 30B-
HIMTHIMY TOJISIMHI, OOCTEXKEHI BHCOKI BUMOLH IOIO Bap-
TOCTH, TEXHOJIOTIYHOCTH 1 CTIHKOCTH MaTepisiiiB.

Mwu posristHeMO [IesiKi HOBI MOXKJIMBOCTI TiIBUIIEHHS
edEeKTUBHOCTH TTAPAMETPUYHUX B3AEMOIIN HA KPUCTA-
J1ax 3 iHBepciero 3Haka aposasomienusa An,; (I3) [6],
a TaKOozK MOXKJ/IUBI HOBI (i3UdHI ACIIEKTH ABUINA, IO Cy-
npoBomkye (a6o symossoe) I3, Orpumani 3axonoMip-
HOCTi TMWPOKO BUKOPUCTOBYIOTH MJIT MOMYJIsIII CBIT/IA,
HA HUX I'PYHTYETHCA AKYCTOOITHKA, OMTOAKYCTUKA Ta
im.

CrhoromHi BUSIBJIEHO i DOCJIIIZKEHO IECATKW KPUCTAJIIB
3 I3]1, y Gararhox 3 HUX BU3HAYEHO TEMIEPATYPHO—
cnekTpastbai gigrpamMu 13]1, To6TO CyKymHOCTI Temre-
pATypHUX 1 CIEKTPATBHAX TOYOK, mjis akux An; = 0.
Ile ToukM, y AKUX CUMETPist ONTUYIHOI iIHANKATPUCH CTAE
BUINOIO, Hi¥K 1€ MOYXKHA, OUiKYBATH HA MiJICTABI MPUHITUTY
Hoiimana. Taki gissrpamMn ChOTOIHI OXOILTIOIOTH 00JTACTH
remmeparyp Bix 4.2 o 800 K ta obsacts cnektpa 250—
1200 uM, ix OyJI0 3aMPOIIOHOBAHO BUKOPUCTOBYBATHU SIK
perniepri TemmeparypHi Toukn abo masadi Tucky [6, 7].
HocmimkerHs: cTablIbHOCTH TAKUX TiATPAM A0 3MOTY
BU3HAYUTHU IXHI IEBHI 3MIIEHHS IIiJ] BIJIMBOM 30BHIIII-
HIX TOJIiB, JKOPCTKOI PAIisillii, TEPMOOOPOOKM i HIU3HKO-
TemMmeparypHoro crapinus marepisty [8]. Y ubomy Bu-
MKy TOCTiIKYBAHI MAaTEPisIn MOXKHA OYJI0 PO3ILIATH
Ha OBl rpynmn — 3i cs1abkoro i TOPIBHAHO CHJILHOIO 3a-
JIEXKHICTIO CIeKTPAJILHOTO MOJIOKEHHsA Ag Toukn [311 Bim
30BHIIHBbOrO BILuBy. Cirabka 3a/1€kKHICTb Ao Big 30B-
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HIMTHLOTO BIJINBY € KOPHUCHOIO XaPAKTEPUCTUKOIO Ma-
Tepisy mJisa 3abesnedents crabibroctn Toukn 1311 sik
penepHoi TeMmnepaTrypHOl TOYKHU, & CHJIbHY MOXKHA BU-
KOPUCTATHU IJIs IHAMKAIl MEeBHOTO MmapamMeTrpa — eJiekK-
TPUYIHOTO MOJIA, MEXQHITHOTO TUCKY UM TeMTepaTypn 3i
3MiHAMT .

Posristnemo peHoMeHo 10ri4Hmit onuc 6apuIHOro Ipu-
POCTY IBO3AJIOMJIEHHSI [IJIsT KOHKPETHOTO KPUCTAJIa 3
1311.

Hexait ToukoBiit cumerpil kpucrtasa modJau3y TOIKU
I3[0 simmoBimae MarpuIst 1m'€300NMTUYHNX KOEPIIEHTIB
Tijkl, AKa, KpIM FOJIOBHUX KOMIIOHEHT 7ik(i, k, | =
1,2,3), mae xo4ua 6 ommy 00epToBY mijkk(i # j, k =
1,2,3) abo obeproBo-3cyBHy Tk (1 # J, k #1=1,2,3).
Tomi 6apnvra 3MiHHa TOIAPHSALIITHNKX KOHCTAHT Q;; =
s;jl, AK1 OIMUCYIOTh ONTHYHY iHIUKATPUCY G;jT;T; = 1,
MaTUMe BUTJISIT

_ 0 _
Aag; = aj; — aj; = TiikkOkk
_ 0 _
Aaij = a5 — aj; = TijkkOkk (1)
_ 0 _
Aaij = aij — a;; = Tijri Ok,

ne \/€ii = m; — TOKa3HNK 3aJIOMJICHHs [IJIsT KOJIMBAHb
€JIEKTPUIHOTO BEKTOPA, CBITJIOBOI XBWJII B3OOBXK OCi 4; 0
— MexaHi4Hi Hanpyru, ingekc 0 0pu a;; O3Ha4Ya€ Ho4Yar-
KOBE 3HAYEHHS MOJIAPU3AIINHOI KOHCTAHTH.

Bupasu s rosioBanx oceit A; ta As HOBOI KBaIpa-
TaHOl (POPMH HAIPYKEHOTO KPHUCTAJIA MATAMYTH BHU-
DTS,

1
Ao = 5(011 + a2t \/(an — az)? + 4ai,) (2)

i IBO3AJIOMJIEHHS NI MyYKa MPOMEHIB, IO TONTNPIO-
IOTHCS B3IOBXK OCi 3, iHAYKOBaHE HANPYTOIO 0;, BU3HA-
YaTUMEeThCSA CIIBBIIHOIICHHIM
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Ans = Ang + n3/2(7r1i — 7T2i)0'i (3)
nﬁﬂ'ﬁ'ai2 bo2
i — A 0
+2Ang +n3/2(m1; — T24)0; g a0+ 2Ang + ao’

me i =11,22,33,23,13,12, 1 — 11, 2 — 22; 3micT a Ta
b oueBunHuil. AHaJsIOriYHI BUPa3U JIEMKO 3aLUCATH 11
Any ta Ang, iIHIIUX HANPYT Ta IHIIUX MTapaMETPUIHUX
edeKTiB.

[Tpu Temmeparypax abo JOBXKUHAX XBUJIb, BIIMIHHUX
Bim xapakTepHux mjist Touku 13]] JaHOrO HANPYKEHOrO
kpuctana, And # 0. Toni y (3) 36epiraiorbcs nepui
nBa pgomaHku. Y Toumi I3]I Ang = 0 Bupas maa An
MICTUTHME B OCTAHHI MPAKTUYHO PIBHOIIHHI WJIEHU,
NPUHANMHI K YJIeHW OIHOTO MOPAOKY 3a 0;. Y IbOMY
BUIAIKY OCTaHHI HOOAHOK Mae OCODJIMBO BEJIUKE 3HA-
yeHnus npu m; > 1 abo mpu (m;; — me) < 1 (3Bu-
qaiHo, MOXYTh OyTH iHIN KOMIOHEHTH TEeH30pa, IO
nocinaioTs Binnosigue micue y (3)). Sxmo npumycrury,
mo Bci KoedinieHTn T;jk1 TPUOINBHO OTHAKOBL, TO NI
o ~ 100 6ap ocramniit momawox y (3) mpu And = 0
6yme Bixe mocuth sesmknm (10712 - 107 ~ 10~°). Iloro
3HAYEHH: Oyle 3aJiekaTu TaKOXK Bill 3HAKA AKTyaJib-
HUX KOMIIOHEHT Tjjk. 31 301/IbLIEHHAM HAaBaHTAXKEHH:
o; (axkmo (An3)’ # 0) BHECOK OPYTOTO HJIEHA 3MEeH-
myerbesa. [pu (Anf)’ = 10~ ocramniv nomankom y (3)
MOxkHA HexTyBaru. Hesmimiiiai gacTurm CoiBBiZHOIIEHD
(3) ra (4) rpadiyno 306paxkeni Ha puc. 1, ne Buxinxe
3HAYEHHS IBO3AJIOMJIeHH Ang onnucane B OOUHUIIAX a0 .
3 puc. 1 BUIHO, sIK Pi3KO 3MIiHIOETHCS iHAYKOBAHE OBO3a~
Jomstents ipu Ang < ao i CTae MEHII Iy TJIUBUM JI0 3MiH
Ang npu Ang > ao. Bepxus i HuxHs 9acTuHu puc. 1
BiAMOBIMAIOTH OIHAKOBOMY Ta PI3HUM 3HAKaM BUXiIHOTO
(Ang) Ta iHIYKOBAHOTO IBO3AJIOMJICHD (a0 ).

[eit dpakT MOXKHA BUKOPUCTATU [JIsT OTPUMAHHS BH-
COKWX 3HAYEHDb iHIYKOBAHOTO IBO3AJIOMJIEHHS: TIOTPIOHO
3a7IaTU TeMIIepaTypy i HOBXKUHY CBITJIOBOI XBWJI, AKi
BlAIIOBiAOTH iHBEpCil 3HAKA IBO3aJIOMJIEHHSA. 3MiHY OJI-
HOTO 3 TIOKA3HWKIB 3AJIOMJIEHHSI 7 il BIUTUBOM 3YCUJLIIST
01 ONHUCYE BUPA3

n3my o1 2n67r§10f
ony = - (4)
2 2An? 3 —
g +n2(m1 T21)01

Bona tex 6yme makcumasbaoo B Touni 1311,

Onucani npupoctu An; MOXKHA BUKOPUCTATH B aKy-
cruunux (AQO) npucTposx, WO PO3MHUPUTH KOJIO HPaK-
truno mikaux AQ marepisasiB, 3MEHIINThL ONMTUMAJILHI
AKYCTUYHI TOTYHOCTI, TOTPiOHI OIS OTPUMAHHS MEB-
uoro nudpaxiiiinoro edexty. CkaszaHe ctae 3po3yMiimm
3 BUpasy /1 OOHOro 3 BaxkuBuX Koedimierris AO sko-
ctu mMarepisny My, Akuii BU3HAYaE iHTEHCUBHICTH ITN-
dbparosarnoro myuka nepmioro nopsiaky 1 [10]:

,m\/PakLM,]2H

AocosOp

I1 = I()SZ'TL

; (5)

ne xoebimienr Mo = nSp?/pv® 6Gesnocepennno

MOB’SI3aHUI 3 IHIYKOBAHOIO 3MIHOIO TOKA3HUKA 3aJI0-
wmitenus. Ty P, — 30ymKyBasibHA IYCTUHA aKyCTHd-
"ol moryxkuoctu; L. — mupwuna, H — Bucora 3ByKO-
MPOBOIY, A9 — [IOBXKHWHA BHKOPHUCTOBYBAHOI CBITJIOBOI
xBUI y Bakyymi, @p — kyr Bperra, n — mokasHuK
3aJIOMJIEHHST MaTepissly 3BYKOMPOBOMLY, p — #oro ry-
CTWHA, ¥ — IMBUIKICTH TOIUPEHHS 3BYKY, P — TMPYXK-
Hoonruynuit xoedinienr. Busnauatoun Aa;; depes ne-
dopmaiio 38’a3Ky S, orpuMyemMo, anasoriguo g0 (1),
Aaij = pijri Skl 1 OCTATOMHO BU3HAYAEMO

nSp® _ 4(én)?
pv3  S2pu3’

(6)

2 =

®opmyau (3) Ta (4) KOPUCHO AHAJII3YBATH IJIST TO3-
JIOBXKHIX 1 MOMEpeYHrX HANPYT (XBUJIb) OKpeMo. ¥ Tep-
[IOMY BUIIAJKY 3aBXKIU € APYTAil MTOMAHOK i IOHATKO-
Buil edexr, nos’a3auuii 3 wienamu rtuny 7y (k = 4,5,6).
Y npyromy BUTAIKY MATPWIIS Tk TACTO He MA€ KOM-
nonenra tany 7 (k= 1,23 ¢ = 4,5,6), BHacaigox
90r0 3HUKAE APYTUil TOJAHOK Ta 30LMbITYETHCS TPETiit.
Hanpyru 3cyBy B axycroonTuui (nmomepedni xBusii) €
BaXKJIMBUMM, OCKIJTbKYW iM BiMOBIZAIOTh HU3HKA TMIBMI-
Kicrb 3ByKy v (1 36L1buientsa Ms), Masti JOBKUHU XBUIIb
Ha HU3bKHUX YaCTOTAaX Ta MOXKJIMBICTH peaJtizarllii aHizo-
TporHOoi nrdpPaKIlii, HA HAIIOMY TTPUKJIA] 3HAXOIATH e
OIIHY MO3UTUBHY OCOOJIMBICTH.

HaBemeni MipkyBaHHsSI €KCHEPUMEHTAJIHLHO MOSCHIO-
I0Th pe3yJibraru, orpumani Ha Kpuctanax LiKSO4 [8,

9).

(b/a)

c=const

Puc. 1.

BuwmipioBanua temneparypaux (77-300 K) i crek-
rpasibaux  (300-700 mM) 3asexkHOCTEll KOMOIHOBAHUX
’€3000THYHUX KOHCTAHT To5(Xo,T) i mly(A1,T) Buz-
BIJIO TMEPeTWH IiXHiX aucrnepciiiunx kpusBnx. IIpmaomy
temneparypruit xin neperuny |70, (\)| i |75(\)| mpak-
TUYHO BiZITBOPIOE TeMIIepaTypHUil Xill i30TPOMHOI TOYKA
kpucrana [7] B Mexax TOYHOCTH BUMipioBaub 79 . Ilo-
CJTKeH] T'€300NMTHYHI KOHCTAHTH Ty i 05 3 ypaxyBan-
HAM CUMETPil TeH30pa M E300MTUIHIUX KOHCTAHT TOYKO-
BOI TPYIU CUMETPii MOXKHA 3aMUCATUH y BULJIAIL
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0 _ 3 3 _ 3 3
T3 = M23M7] — 33Nz = M3N] — T33N3,

0 3 3 3 3
Tig = MaaNy — M32Ny = T1N] — T31M3. (7)

3BaxKMBIIH, IO B TEMIEPATYPHO—CIIEKTPAJILHOMY [Iisna-
somi icuyBanusa I3[ ny = ny = ng, oTpuUMaEMo

Ty = (T3 — waz)n] 1 7y = (w11 — wa1)nd,
abo (8)

Ty = (T2 — )t 1 7wy = (m1 — m2)nd,

T0610 73 = —7¥,, WO BUABIEHO B HAIIOMY eKcrepu-

MEHTI.

SIKmo npuKTagaHHA HAIPYT 01 BeOE OO0 3MiH JBO3aJIO-
MJIEHHsI 200 MOKA3HUKA, 3aJI0MJIEHHS BiAmosimHo mo (3)
Ta (4), To mpu Ar§ = 0 ovikyioTh cKindenHux 3Min Amg
ta dn; . dxmo koediienru 6ymyTh OMHAKOBI (71; = Ta;),
TO IPUPOCTU MATHMYTHh HEIMPUPOTHO BEJUKE 3HAYCHHI,

sKe MoXKe “ycyHyTu” mpumyenss, mo B rouni I3]1 pis-
HICTH T1; = Ty; MOPYMIYETHCsT ab0 1m0 mg; — 0. B 060x BU-
magKax #meTrhes mpo 30iIbmeHHs cnMeTpil TeHsopa ik
B Touni I3]] (abo 3meHmeHHs fforo axHizorpormil).

K0 X BUKOPUCTOBYBATH HAIPYTY 3CYBY 04,05, 06,
TO y OLABIIOCT] BUNAAKIB ocTanuiit wien dopmysa (3) ta
(4) matume y 3HaMEHHWKY JIMIe OIMH HOmaHoK And,
i B mouni I3[l koMmomeHTa TWIy Tg; NOBUHHA MPsi-
MyBaTH MO HyJisg, TOOTO 31 3POCTAHHAM CHMETPil TemH-
30pa JieIeKTpUIHOI MPOHUKHOCTI B Touti I3]] 3MiHATHCST
YUCJIOBI 3HAYEHHSI KOMIIOHEHT TEH30Da I €300MTHIHIX
(oueBuuHO, i entexkrpoontTuunux) Koedinienris. Ekcnepu-
MEHTAJIbHO TaKy CUTYAIII0 CIIOCTEPirajn Ha KPUCTAJIAX
LiKSOy.

Orxe, sIK CBigYaTh E€KCIEPUMEHTH, B TOYIl iHBEpCii
3HAKA [IBO3AJIOMJICHHS KPHUCTAJIM MOBUHHI MATU BUCOKI
I’'€3000THYHI KOoepilieHTr, 0COOIUBO y BUNAAKY CJ1a0-
KWX MOJTiB, IO MOXKE MATU MPAKTUIHE 3HAYEHH. Y TOUII
131 o4ikyI0TH CyTTEBOTO 301/IHITEHHS 9y TJINBOCTH TTapa-
MEeTPUYHUX epeKTiB.
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ABOUT PARAMETRIC EFECTS IN CRYSTALS WITH THE BIREFRINGENCE SIGN
INVERSION
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Ivan Franko Lviv State University, 8 Kyrylo and Mefodij Str., Lviv, UA-290005, Ukraine
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Using a phenomenological description of the piezooptic effect in crystals with the birefringence sign inversion
(BST) an increase of piezooptic constants in the region of BSI is shown. The behaviour of piezooptic constants
of LiKSOy4 crystals was analyzed. A rise of symmetry of piezooptic constants tensor in the region of BST was

observed. The present effect will be used in practice, the analogous regularities taking place for other parametric

effects.
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