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The lithiwn tetraborate LiB.0; single crystals were produced using the
Czochralsci method by means of an HX-620 setup, The dielectric and dilatometric
studies of the LizBq0; single crystals were carried out within the 80-400 K
temperature range under the high hydrostatic pressure {up o 500 MPa) conditions,
The anomalies (at 100 KHz frequency) were ohserved al T=248 K being, probably,
relared to the lithium sublattice disordering. The increase of the hydrostatic prezsure
resulls in A linear shift of anomalies in the dependences e{1) and tgd towards the
lower temperature region with -58+2 K/GPa coefficient. For the Lif.0, single
crystals the values of the linear compressability 400 and yppy and their temperature

behaviour were determined.

Lithium tetraborate Li;B,(0: (LB
belongs to the 4mm tetragonal symmetry with
a polar axis along the crystallographyc ¢ axis
and is a promising piezoelectric material due
to its elastic properties and high coefficient of
electromechanical coupling. Besides, in these
crystals in the temperature range of 248 K a
phase transition to the superionic state is
observed, associated with the disordering of
lithium sublattice [1].

LBO crystals for our studies were
obtained in platinum crucible at ambient air by
Czochralsci technique using a HX-620 setup
with automatic diameter control.The crystal
pulling rate was by 3 mm/day with the rotation
of 5 rpm, the axial gradient above the melt
being 2-3 K/mm. The crystal was grown in
[001] direction from the composition with the
excess of 0,5 mol.% B:0; The crystals were
annealed for 24 h at 1130 K, the cooling rate
was 15 K/h.

Dielectric and dilatometric studies of
LBQ single crystals in the temperature range
from 80 to 400 K were measured under high

hydrostatic pressure up to 600 Mpa. £ and tgd
measurements  were performed using a
conventional technique at 50 Khz using high
hydrostatic pressure cell. The pressure in the
cell was measured by a manganine manometer
within +2MPa. Dilatometric studies were
cartied out in a three-window optical high-
pressure cell, the pressure being transferred by
aviation petrol . The LBO compressibility was
measured by the interference technique. With
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the continuos variation of the pressure in the
cell the changes in the laser light interference,
passing through a Fabri-Perot interferometer,
Between the interferometer mirrors, three
pyramids cut of the crystal under investigation,
were located, their size determining the
distance between the mirrors. In order to
eliminate the contribution of the pressure agent
refractive index variation into the changes in
the interference pattern, the measurements
were carried out simulteneously for the sample
and for the standard item , made of KBr.
whose compressibility has been studied well.
The relative error in the determination of LBO
compressibility was 5%.

In fig.1.2 temperature dependencies of £
and tgd of LBO crystal, measured along [001]
crystallographic axis, are shown.
In the range of temperatures near T,=248 K an
anomaly in the dielectric permeability £ is
observed as a slight maximum as well as a

rapid increase of the dielectric loss. No such

anomalies of € and ted were observed in [100]
crystallographic direction. Such behaviour of £
and tgd is, probably, related to the lithium
sublattice disordering. The increase of the
hydrostatic  presswre  linearly  shifts  the
anomalies in (T} and 125 plots towards [ower
temperatures with the coefficient of -58+2
E/GPa, at T=T; £ and tegd increase being
ohserved.

In fig.3 pressure dependencies of linear
compressibility for LB crystal, measured
along [100] and [001] crystallographic axis.
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Fig.l  Temperature dependences of  dielectric
permiability for LEOD crystal at different meaning of
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Fig 2. Temperature dependences of dielectric loss

tangent for LBO crystal at differemt meaning of
Ivdrostatic pressuwre ', GPa: 1 - 0,0%; 2 - 0,33, 3 - 0,53
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results in the decrease of this values by 1%
Kbar'. LBO is seen to reveal a strong
anisotropy of its elastic properties indicating
the interatomic foreskin this crystal along th
fourth-order axis to be much weaker than it
the plane perpendicular to this axis. The linea
thermal expansion coefficient a in LBO along
[100] and [001] directions equals to 19,8*10,
K and 1,62*10° K respectively [2]. Th'
specific feature of lithium tetraborate is the
absence of correlation between o« and ¥ @n
various directions, since usually in crystals
high ¥ values are observed along the direction
with high yx wvalues. The measured linex
compressibility values are in good agreement
with those determined from the elastic
compliance modules: ¥po0 = S + Sz + S =

0,53*10"" Pa’ and oy = Si + 285 -
1,32*10"" P [2].
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@iznyHi BNACTUBOCTI MOHOKpUCTany TeTpabopara niria
B YMOBaX rigpocTaTU4HOro TUCKY.

TLIL Typasuy, O.L Cepzannyg, TLM. Jykay, BV, Toaoseii’, MLL Tonoseit’

Yoaxroponacskuil nepikasHull yHipepcuteT, 294000, Yaropon, eyi.BoaowmmHa, 54 "THcTHTYT
enexrporHel iz HAH Vrpaiuw, 2940016, Vixropon, syn. Y Hisepcurercera, 21

NpopeacHi DENEKTPHYHL TA NAKTOMETPHYHT JOCHIIHEHEY KPHCTATIA
L3840, oTpumMansx MeToaoM HoXpaTsckoTo, B MAPOKOMY (HTepRan TeMnepa-
Tvp Ta Teekis (oo 600 MPa). BuanneHo anoMani DEAekTpEgHOT NPOoiTHEHOCT
2(T) ta tg8 B Touml T=248K, sxi nmop’Sayiorhcs T poOIYIGREAKYBLHHAM
niarpaTke aiTik. 3POCTAHEA FAPOCTATHIHOMD THCKY NPHBOARTE 10 TiHifmore
seyey amomanil =(T) Ta 128 ¢ HHIRK] TeMneparype 3 woedimiesrom —58+£2
K/Gpa. Jna mogoxpraetamis LiB,07 orprMani spaucHns DiHIAROT cTHenMBOCTI

Hpon 1 oan):

68



