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The amplitude and phase of longitudinal acoustic wave transmission coefficient in a
single-crystal FeBO, plate under its magnetization in an external magnetic field have been
experimentally investigated at frequencies about 200 MHz. The oscillations in magnetic
field dependences of attenuation and phase velocity have been discovered in HJ_q||C3
geometry (H is the external magnetic field; q, the sound wave vector; Cg, the crystal
trigonal axis). Their behavior as a function of frequency and temperature has been
studied. A possible interaction mechanism between longitudinal sound and magnetic sys-
tem in strained FeBOj crystal has been proposed. It is connected with the occurrence of
magnetic modulation structure having a period comparable with the sound wavelength.
The result of numerical simulation carried out agrees qualitatively with the experimental
data.

Ha uactorax ~200 MTI'1l sKCIIepUMEHTAJILHO MCCIEeL0BaHbl aMILIUTYAa U (pasza Koapdurm-
€HTa IPOXOMKIEHUSA IPOJOJBHBIX AKYCTUUYECKUX BOJH B MOHOKPHCTAJIJINUYECKON IIJIACTUHKE
FeBO; mpu ee HaMarHMYMBAaHNK BO BHEIIHEM MAarHMTHOM Ioje. B reomerpum HJ_q||C3 H —
BHeIIHee MaTHUTHOE II0Jie,  — BOJHOBOI BeKTOp 3ByKa, C; — TPUTrOHAJBHAA OCh KPHCTAJ-
Ja) O0HapyMKeHbl OCHUJJIALAN MATrHUTOIIOJEBBIX 3aBHUCHUMOCTEHN 3aTyxXaHus W (PasoBOM CKO-
poctu. HMcenenoBaHo MX IOBeleHHe B (DYHKIIMM YACTOTBHI M TeMIEpaTyphl. IIpeasioskeH BO3-
MOYKHBIM MEXaHW3M PEe30HAHCHOTO B3aMMOJECTBUS IIPOJOJLHOIO 3ByKa ¢ MATHUTHON CHCTe-
mMoii B HanpsmenHoMm Kpucramne FeBO;. O cBsAsaH ¢ BOSHMKHOBEHMEM MATHHTHOM
MOJYJIAINMOHHON CTPYKTYPHL C IIEPUOLOM, COU3MEPHUMEIM C AJIMHON BOJHEBI 3ByKa. Pesyibrar
IIPOBEIEHHOr0 YMCJIEHHOI0 MOJEJMPOBAHUA KAYECTBEHHO COIJIACYEeTCH € 9KCIIePHMEHTAIbHbI-
MU JAHHBIMH.
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1. Introduction

The peculiarities of dynamic magneto-
elastic (ME) coupling in antiferromagnets
("weak” ferromagnets) with the easy-plane
type of magnetic anisotropy (AFEP) are of
substantial physical interest, because the
AFEP have a strong ME coupling due to an
"exchange amplification” effect [1]. As a
result of strong ME coupling, the dynamic
and static elastic deformations may change
the crystal magnetic properties, which is
very attractive from the viewpoint of its
applications in acousto-optics and acousto-
electronics. Up to date, similar types of ef-
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fects at high ultrasound frequences were in-
sufficiently studied in experiment for
FeBO; AFEP.

In iron borate (FeBOj), the propagation
of transversely polarized sound in external
magnetic field at HJ_q||C3 (C3 is the trigonal
axis normal to the {111} basal plane of the
crystal) has been studied by authors in [2, 3].
In those works, the high-frequency acoustic
magneto-polarization effects were revealed
and their peculiarities connected with me-
chanical boundary conditions were studied.
In [4], the linear generation of the longitu-
dinal sound by an alternative magnetic field
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was discovered, indicating a connection be-
tween magnetic system and the longitudinal
acoustic wave at q||C3. The latter fact is of
a special interest, as a relativistic magne-
tostriction coupling between the longitudi-
nal elastic oscillations along Cs and mag-
netic subsystem is negligibly small due to a
large energy gap for the high-frequency
branch of spin-wave spectrum [5]. In addi-
tion to the magnetostriction part to energy
Fre ~ Bijrililjer, it is necessary to take into
account a piezomagnetic (PM) one F,, ~
Pijklmil'ekl’ where B and P are the striction
and PM constants, respectively; ey, the elas-
tic strain tensor; m;, the component of mag-
netization vector (m = (M; + My)/2My); [,
the component of antiferromagnet vector
netization vectors of the first and the sec-
ond magnetic sublattices; M, the equilib-
rium magnetization of them. Note that the
piezomagnetism describes the linear in H
coupling of magnetization m and the longi-
tudinal deformation e,, (along C5 axis). In
addition, if there are external mechanical
strains at the sample surface in the basal
plane (XY), then equilibrium deformations
e,, due to the PM-coupling are functions of
both 6,, and 5, © ” [1].

The purpose of this work is to study the
influence of PM coupling on the conditions
of longitudinal acoustic wave propagation
in a FeBO; crystal in external magnet field.

2. Experimental

The iron borate samples with half-width
line of AFMR less than 100 Oe at T = 77 K
and frequency 60 GHz, were used. The sam-
ples were grown by spontaneous crystal-
lization from solution in melt. Those were
shaped as platelets. Their developed sur-
faces were parallel to the crystal basal {111}
plane. The surface area of platelets was
about 10 mm2 and platelet thickness d,
about 70 to 140 pm. Some samples having
grown rolls at the surfaces were prepolished
using abrasive powders.

The measuring cell is the composite
acoustic resonator (CAR) [6]. The CAR con-
sists of the sample, a pair of single-mode
LINbO5 piezotransducers (PZT) for longitu-
dinal sound and the screening silvered cop-
per spacers. The measuring cell sandwich
structure is optimized to prevent a HF-leak-
age on PZT. The PZT are fixed between the
screening spacers using spring-loaded
clamping contacts. The spring is made of
beryllium bronze. According to our esti-
mates, the pressure force on PZT of 2 mm
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diameter does not exceed 30 to 40 g. The
possible pressure changes during the meas-
urements have not been checked. As an
acoustic contact, fluid SGF or Nonaq Stop-
cock Grease paste are used. The measure-
ments have been made using the resonance
interferometric technique in the continuous-
wave mode. In detail, the measuring method
has been described in [6]. Here, the follow-
ing is to be noted. The CAR and low-noise
pre-amplifier are situated in the measuring
channel of vector-meter (a FK2-12 phase-
meter). It records the signal amplitude in
the measuring channel in "on pass”™ mode
and the phase difference between signals of
measuring and reference channels. The me-
chanical frequency tuning of the generator
provides the measuring of the amplitude-
frequency (AFC) and phase-frequency (FFC)
characteristics for the measuring cell in the
frequency range of the PZT HF-electrical
matching. There was a possibility to use
phase-meter as "zero” phase indicator. All
data are set into PC for a subsequent digital
processing.

The measuring process consisted of sev-
eral stages. Initially, the AFC and FFC have
been measured for a specified sample, the
PZT sets and series of measurements at the
frequency range of mechanical Fabry-Perrot
(FP) resonance using a sample at H = 0.
Then, according to [6], the discrete opera-
tion frequences of FP-resonances f, (at H =
0) have been selected. These frequences are
used for the subsequent measurement of
amplitude U and phase ¥ of transmission
coefficient as a function of H. Thereafter,
takind the calibrations into account and
using a software, the relative wvalues
U(H)/U0) ~ -T'(H)/T(0) and Af(H)/f, = —Av/v
(' is the of sound attenuation coefficient;
v~8.4-10° ecm/s is the longitudinal sound
phase speed) have been obtained. These data
are tested by a direct measurement of qual-
ity factor wvariation AQ (or AU(H) and
Af(H)/f,) with the phase-meter being in the
"zero-indicator” mode at some selected H
values. For example, at room temperature
and a given set of PZT, the CAR was
matched at the level of voltage standing-
wave ratio (VSWR) ~ 1.5 in frequency range
of 180-240 MHz. This level of VSWR pro-
vides the observation of three successive

FP-resonances numbered as n = 2f,d/v =6
to 8 (& ~ 100), where d is the sample thick-
ness ~140 pm. In this case, the FP-reso-
nances with n = 6, 8, having a linear FFC in
the frequency deviation range Af = f(H) — f,,,
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Fig. 1. Magnetic field dependences of trans-
mission coefficient phase and amplitude for
longitudinal acoustic wave at T = 300 K,
f~181 MHz. Co1H (the upper curves) and
C,|H (the bottom curves).

are selected for measurement. The measure-
ment error does not exceed 0.2 % for AU/U

and 1075 for Af/f. For temperature meas-
urements at T > 300 K, the measuring cell
is placed in a thermostat and for 77 K < T
< 300 K, in a cryostat with pumping of ni-
trogen vapor. The magnetic field is created
by Helmholtz coils allowing to orientate the
H vector in the sample basal plane over the
range of 0°-—180°. The positioning error of
H relative to the sample symmetry axes was
not exceeded 2 to 3°.

3. Experimental results

For systematic measurements, the
d ~ 140 ym thick samples have been chosen.
In Fig. 1, amplitude and phase of the acous-
tic wave transmission coefficient upon a
magnetization cycle in field up to 160 Oe
are presented. The upper curves correspond
to the Co1H geometry, the bottom ones, to
C2||H (Cy being the two-fold axis lying in
the basal plane). The signal amplitude and
phase (i.e. the sound attenuation and speed)
are seen to vary in oscillatory manner as H
increases. That oscillating structure exists
in the limited field range 0 < H < Hp
(where Hjy is the field where the oscilla-
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Fig. 2. Magnetic field derivative of phase
with respect to magnetic field for CoLH. The
curves “before” and "after” are recorded
prior to and after the sample magnetization
in field up to 350 Oe, respectively.

tions disappear). The maximal oscillation
amplitude excursion has been obtained at H
~ 40 Oe. Against the background of oscilla-
tions in Fig. 1, there is a monotonous line
corresponding to the sound attenuation de-
creasing with increasing H. The relative
amplitude change in maxima attains 7 %,
and corresponds to the relative change in
the sound phase velocity of Av/vx4-104 for
both magnetic field directions.

In field dependences, the peculiarities ap-
pear just starting from H = 0 where a do-
main structure exists. So, to study the in-
fluence of domain walls (DW) shift on the
acoustic signal passage, the evolution of
line shape after the sample magnetization in
the field H,, >> H,, where H, is the field
of single-domain sample (for the samples
under study, H; ~ 10-20 Oe at T = 300 K,
and H,<40 Oe at T = 77 K [4]) was investi-
gated. The same protocol was used in [7]
when electromagnetically studying the natu-
ral resonances of DW. As an example, Fig. 2
shows the phase derivative with respect to
magnetic field (the case CyLlH) prior to and
after the sample magnetization in the field
H, =350 Oe. The influence of domain
structure changes on the longitudinal sound
propagation conditions is seen to be appre-
ciable in the H range of 0 to ~20 Oe. In this
field region, the shape and number of oscil-
lations are changed, while no changes are
observed at H > 20 Oe. It should be noted
that the sample magnetization reversal (i.e.
+H to —H) in field up to 160 Oe gave the
same result, i.e. the hysteresis took place at
H<20 Oe. The fact of the hysteresis exist-
ence denotes a coupling between longitudi-
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Fig. 3. Position of W(H) maxima vs fre-
quency for the case Cyl|H (the curve "exp" is
experimental, the curve "sim" is numerically
simulated). The inset presents the magnetic
field dependence of transmission coefficient
phase at f ~ 244 MHz.

nal sound wave and magnetic non-uniformi-
ties (domains).

To reveal the spectrum of observed pecu-
liarities in magnetic field, the field depend-
ences have been measured at the four FP-
resonances frequences n =15, 6, 7, 8 (~150,
~180, ~210, and ~240 MHz). A typical spec-
trum in field H is shown in Fig. 8 (the
curve "exp”) for ColH geometry (taken in
the point of W(H) maximum, Fig. 1). It is
seen that the increasing frequency shifts
the maximum towards stronger fields and
vice versa. Unfortunately, this method is
used at the sample mechanical resonance
frequences only, and does not allow to take
the spectrum at the small frequency variation
steps. For example, at frequency ~ 240 MHz
(n = 8), there is some selection ambiguity in
the spectrum experimental points due to a
rather complicated picture of oscillations,
which are presented for phase at the inset
in Fig. 3. Therefore, the spectrum point for
~240 MHz and H - 90 Oe, was discarded.
According to the inset, this resonance pecu-
liarity is similar in shape to that at
H ~ 40 Oe, but has a larger line width. Let
to note that the spectral dependences had
the same character at the Co|H geometry.

In contrast to the frequency change, the
influence of temperature variation on a
magnetic field position of amplitude and
phase oscillations appears to be a more sub-
stantial. Upon temperature decreasing, the
increasing oscillation period in field H is
observed. In Fig. 4, the field dependence of
the signal phase at T =77 K, f=
184.3 MHz (n = 6) and Cz||H is shown. The
inset in Fig. 4 presents the temperature de-
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Fig. 4. The transmission coefficient phase vs
magnetic field at T =77 K, C2||H, f=
184.3 MHz. The inset presents dependence of
HyonT.

pendence of field Hg. The comparison of
Fig. 1 and Fig. 4 indicates that the decreas-
ing temperature substantially expands the
magnetic field region where oscillations are
observed, but does not change their number.
The temperature increasing above 300 K re-
sults in decreasing both Hg and the magni-
tude of phase and amplitude variation in
magnetic field. For 7>320 K, the magni-
tude of all peculiarities falls down to noise
level, so those are not observed at H >
20 Oe against the background of monoto-
nous behavior. The Neel point for iron bo-
rate is Ty = 848 K.

The next factor affecting the magnetic
field peculiarities is the azimuth angle ¢p
between the external magnetic field H vec-
tor and the two-fold axis direction in the
basal plane. The above-shown dependences
are taken at ¢ =0° and 90°. As noted
above, in a single-domain sample (at H >
20 Oe) the field inversion does not change
the observed dependences. Therefore, the
evolution of azimuth dependences over the
range ¢ = 0° to 180° at the step Agy = 5°
has been studied. The shape and position of
oscillations in magnetic field as well as
their monotonous component depend sub-
stantially upon ¢z. Non-monotonies in am-
plitude-phase dependences exist for all H
orientations in the basal plane. In this con-
nection, a variation of basal anisotropy for
the signal amplitude and phase due to a
pressure and inhomogeneous strains of the
sample are observed. The influence of me-
chanical boundary conditions, in particular
upon of the sample reinstallation ("alloca-
tion”) into the measuring cell is revealed.
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As noted above, it is impossible to change
considerably the pressure on the sample.
However, it has been revealed that monoto-
nous trend of curves (see Fig. 1) (especially
for amplitude) is sensitive to the sample
"allocation”. The same concerns to a lesser
degree the shape and position of peculiari-
ties in magnetic field. For example, the
higher is the pressure, the higher the slope
of monotonous trend is for all curves in
Fig. 1. Such being the case, the relative
change of signal amplitude in resonance
field exceeds ~20 % and dispersion of sound
velocity is Av/v ~ 5:107%4. This evidences
also a significant influence of mechanical
loading on characteristics of discovered ef-
fects. At a given experimental arrangement,
any control of sample pressure was absent
due to hard conditions of PZT screening.
For the same reason, several repetitive sam-
ple "allocations™ are necessary to reproduce
the field dependences. The detailed study of
these effects will be published in a separate
article.

4. Discussion

As is evidenced by the observed magnetic
field dependences of amplitude and phase of
the longitudinal sound transmission coeffi-
cient, there is a coupling between elastic
and magnetic subsystems. The ME coupling
depends upon state of magnetic system
through the parameters such as frequency,
temperature, angle ¢, as well as static and
dynamic strains (i.e., on tensor ej). The
changes in magnetic system result in an ap-
propriatee acoustic response.

Let the possible reasons for these effects
on the longitudinal sound be considered.

(i) Mutual conversion of longitudinal and
transverse sound modes. Without consider-
ing the mode transformation sources, it is
to note that in this case, the oscillation
structure should exist within the whole
range of studied field H due to a strong
magneto-polarization effect accompanying
the transverse sound propagation in iron bo-
rate [2].

(ii) Pinning effects of Bloch-type DW at
the sample structure defects in magnetic field.
A DW vibrates about the steady position at the
frequency o = (o/m)1/2 [8], where o is the
coefficient depending on local conditions of
a specific crystal [9]; m is the DW mass. It
is obvious that the resonance effects are
possible under coincidence of ® and the
sound frequency. The natural frequency of
DW vibrations is rather low. According to
[9], even for Neel DW with the energy
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3-1072 erg-em 2, which is one order higher
than the Bloch DW energy, it is ~100 MHz.
In principle, this frequency may be in-
creased upon the pinning due to increasing
o [10]. But for iron borate samples the
Bloch DW pinning did not observed. The
experimental data on sample magnetization
described above (Figs. 1, 2, 4) indicate that
the acoustic oscillation (resonance) effects
arise in the sample state close to the single-
domain one at H<H,, and they exist up to
field Hg. From one experiment to another,
the impact of domain structure changes in a
very low field seem to result in irregular
(random) field dependences in the propaga-
tion behavior of longitudinal sound wave.
The DW shift in field H increases the dissi-
pation in an acoustic wave and DW disap-
pearance results in decreasing of dissipation.

(iii) Magnetoacoustic dimensional reso-
nance on a magnetic modulation structure
(MMS). The essence of this mechanism is as
follows. The field dependence of resonance
peculiarity positions in the field (Fig. 3) in-
dicates their possible dimensional nature.
Let a space modulation of magnetic proper-
ties be assumed in the medium along q, i.e.
the vector m shows periodic (or quasi-peri-
odic) variations (alternations) along g with
some period 2D. Then, if there is a substan-
tial ME-coupling, the elastic properties
(acoustic impedance) of the medium will be
modulated with the same period. Whenever
the following condition is met:

2D ~ 2n/q, (1)

a sound resonance with MMS should be ex-
pected. This mechanism was suggested for
the first time in theoretical work [11]. Let
this effect be considered in more detail.
Today, the MMS (incommensurate struc-
tures, magnetic ripples, etc.) in magnetic
materials are studied both in experiment
and theoretically. There are several reasons
for MMS formation in nonmetallic crystals.
Those may be associated with inhomogene-
ous relativistic and exchange interactions,
as well as to a combination thereof. The
MMS in iron borate is also revealed and is
at present under intense investigation.
In connection with interpretation of data
obtained here, it is to note the following
results of magnetooptic experiments in iron
borate. In [13], the MMS appeared under
light action in the crystal doped with dia-
magnetic nickel ions. Along with other ef-
fects, the impurity introduction produced a
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lattice deformation in volume of crystal.
The magneto-elastic (spin-phonon) mecha-
nism of phase transition into a modulated
state had been suggested. According to [12],
for FeBOg3:Ni, 2D(H) ~ 100 um in field H ~
40 Oe. In [14], the random deformation in
an iron borate crystal were introduced by an
external source (a copper washer glued to
the crystal basal surface). Similar to [13], a
superstructure was observed in [14] in the
basal plane at magnetic field H > 10 Oe,
with 2D(H) ~ 40-80 um. According to [14],
the modulation of the crystal magnetic
order was due to a space-inhomogeneous
magnetic anisotropy induced in the crystal
easy plane. In magnetooptic experiments
[15], the dependence 2D on the sample
thickness along anisotropy axis C5 was ob-
served. It is to emphasize especially that 2D
period in iron borate decreased with increas-
ing H so that (n/D)2 ~ H [13, 14]. If we
suppose that in our experiments the condi-
tion (1) is satisfied at a certain field H,
then, according to Fig. 3, the decreasing
sound wavelength shifts the resonance to-
wards a stronger field. Thus, the MMS pe-
riod is decreased with increasing magnetic
field. Taking these circumstances into ac-
count and following to [11], at qualitative
level let the sound wave propagation be con-
sidered in a medium with MMS, where a ME
coupling causes a periodical acoustic imped-
ance modulation. The AFM of AFEP types
(FeBO3) with an inversion center were not
considered in [11]. A theory of sound wave
propagation in spiral and umbrella-like
magnetic structures existing along an an-
isotropy axis for uniaxial AFM and FM had
been given. In our opinion, the main physi-
cal result, namely the appearance of band
spectrum for spin and acoustic waves, as
well as an intense magnon-phonon reso-
nance, have an universal character for oth-
ers MMS with a strong ME bonding.

5. Numerical simulation

For numerical simulation, a very simple
model has been chosen. Let a superstructure
to exist along q||C3 vector, and the plane-
parallel sample platelet of thickness d is the
medium showing a periodically modulated
acoustic impedance under the meander law.
The sample with layers of thickness D < d
has the alternate impedance Z + AZ(AZ/Z =

Av/v), where Z is the acoustic impedance of
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Fig. 5. Calculated dependences of transmis-
sion coefficient phase and amplitude vs 2D/A
in a platelet with number of layers N = 5.

iron borate ~36.10% kg/m2s. Let the me-
chanical loads at the sample faces to be the
semi-infinite low-impedance media provid-
ing a loaded @ factor, which corresponds to
an experimental one. In magneto-optic ex-
periments, a localized (small) area of the
sample surface is investigated. In current
experiments, the acoustic response of the
sample volume is registered. Therefore,
there is some ambiguity in the choice of
2D(H) variation law, the harmonics and
sub-harmonics of main resonance (1) are
possible as well as there is a priori uncer-
tain scenario for layers behavior in field H.
This experiment suggests that the layers
are compressed as the field increases. We
have simulated several scenarios: the fixed
and variable number of layers N (N = 3 to
9), the contraction tooking place both to the
sample center (a symmetric case) and to its
end faces (an asymmetric case). The calcula-
tion procedure and main calculation formu-
las are similar to those in [6, 16]. Let the
results be presented being in the best agree-
ment with experimental data. In Fig. 5, the
calculated dependences of the transmission
coefficient amplitude and phase at constant
number of layers (N = 5; 2.5 periods; asym-
metric case and AZ/Z = 5-1073) on 2D/ ratio
(where A is the sound wavelength) are pre-
sented. In agreement with (1), the amplitude
maxima take place at 2D = LA (L =1, 2:), and
the minima at 2D =(L - 1/2)A. In Fig. 6,
the field dependence of the signal amplitude
and phase at frequency f = 180 MHz (n = 6)
are shown (the rest of calculated parameters
are the same as in Fig. 5). The calculated
results (see Fig. 6) are obtained under as-
sumption that layers are compressed accord-
ing to the law presented in the inset in Fig. 6.
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It corresponds to the following field depend-
ence of squared MMS wave vector

2

of oo

where n = 2.8-105, if [H] is in Oersteds;
[D], in em. The same law (2) was observed
in [13, 14].

There is a good qualitative agreement be-
tween calculation (Fig. 6) and experiments
(Figs. 1, 2), that is rather unexpected for
our rough model. As in the experiment,
there is a fine structure of resonance lines.
The calculated spectrum in field H for reso-
nance (Fig. 6) is presented in Fig. 3 (the
curve "sim”). It is in a good enough agree-
ment with experimental one for the 150—
210 MHz frequency range. The discrepancy
at the edges of this range does not exceed
~8 Oe. The appearance of an additional reso-
nance structure in low fields (see inset in
Fig. 3) can be explained by resonances with
L > 1 appearing at decreasing sound wave-
length. A more significant discrepancy be-
tween experiment and calculation takes
place for spectrum in field H at f>
210 MHz. In this connection, it is to note
that according to [11], a spin wave may be
excited in MMS under certain conditions
with the linear dispersion law o(k). Its
phase velocity o/k depends upon H. If H
verge towards Hp, where Hp is the reso-
nance condition v = ©/k, the hybridization
of spin and acoustic modes takes place.
Therefore, in addition to the sound interfer-
ence on superstructure, the effects of the
two spin-phonon modes interference can be
observed in these fields. At H = Hp, the
magnon-phonon resonance may exist. Gener-
ally speaking, these phenomena depend
upon sample temperature and sound fre-
quency. Unfortunately, the theory of this
effect is given in [11] only schematically,
therefore, it is impossible to make estimates
and qualitative comparison with experimen-
tal data.

In conclusion, it will be noted that at the
simulation, we have observed effects typical
for a phonon crystal. For example, the sig-
nal amplitude attenuation in a suppression
band >12 dB for AZ/Z>0.1.

Thus, the presented results of numerical
simulation argue for the consistency of our
model of sound wave and MMS interaction
in iron borate.
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Fig. 6. Calculated dependences of transmis-
sion coefficient phase and amplitude vs mag-
netic field for f = 180 MHz. In the inset, the
calculated law of 2D variation vs H is shown.

For the physical interpretation of data ob-
tained, we have assumed the MMS existence
within the temperature range 77 K <T < 310 K.
While not discussing the symmetry aspect
of the problem [17], we suppose that the
main cause of MMS initiation is the me-
chanical load of the sample giving rise to an
inhomogeneous nonuniform its static defor-
mation along Cs-axis. In addition, the inho-
mogeneous dynamic deformaton of the lat-
tice, i.e. nodes and antinodes of standing
acoustic wave along Cs-axis are of great im-
portance.

6. Conclusions

In this work, the amplitude and phase of
transmission coefficient for longitudinal
acoustic wave in a FeBOj crystal in weak
magnetic fields are measured. The interac-
tion of longitudinal sound with magnetic
subsystem is revealed. In single-domain
sample state, the resonance peculiarities of
attenuation and sound velocity dispersion
are discovered. The temperature (77 K-
320 K) and frequency (150-240 MHz) de-
pendences thereof are investigated. Basing
on experimental data and numerical simula-
tion, it has been concluded that a MMS may
exist along the Cgz-axis of the crystal anisot-
ropy. A resonance interaction mechanism
between the longitudinal sound and MMS
has been proposed which was considered
theoretically before in [11]. Since at pre-
sent, there are no experimental data on ob-
servation of a such MMS type, this work
can stimulate both experimental and theo-
retical further studies of the problem.
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MarniTHI oCUHMJIAIIl MO3TOBKHBOTO 3BYKY
y Oopari 3aimi3a
B.I.Xuxcnuii, B.B.Tapaxanose, T.M.Xuxcna

Ha uacrorax ~ 200 MI'n eKcumepuMeHTAJbHO [JOCHiIMKEeHO aMIIiTyxmy Ta @asy Ko-
edinieHTy IPOXOMKEHHS IIO3MOBMKHIX AKYCTUYHMX XBHJb Yy MOHOKPHUCTAJNIUHIN MJIACTHHILL
FeBO; mpu ii mamarmiuysanni y soBHimrEboMy marmitHOMYy moai. ¥ reomerpii HJ_q||C3 H —
30BHIIIHE MarHiTHe moJe,  — XBHUJILOBHI BEeKTOD 3ByKy, C3 — TPHTOHANbHA Bick Kpmcrasa)
BUSBJIEHO OCIHHUIAIII MArHUTOIIONLOBUX B3aJieKHOCTell 3aTyxaHHs Ta (PasoBoi IIBUIKOCTI.
Hocaigskeno ix moBegiHKYy y (yHKIII yacToTHM ¥ TemMmepaTypu. 3alpOIIOHOBAHO MOMKJIUBUMA
MexaHi3M pe30OHaHCHOI B3aeMO/il IT03I0BKHBOIO 3BYKY 3 MAUHITHOIO CHCTEMOIO y HAIIPYIKe-
Homy kKpucrani FeBO,. Bin mos’asannii 3 BUHNKHEHHAM MAaTHITHOI MOAYIAIIHHOI CTPYKTY-
pu 3 mepiomoM, CYMipHHUM 3 JOBXKMHOIO XBHJI 3BYKYy. PeayJbTaT BHKOHAHOTO UKCJOBOTO
MOJIEJIIOBAHHS SIKiCHO Y3rOIKYEThCS 3 eKCIePUMEHTAJbHUMU JaHUMU.
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