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Abstract

Magnetic fluids belong to the class of nanomaterials with a high gain of light absorption, aggregative
and sedimentation stability as well as controllability by external fields, which is of interest to use in the
field of optoacoustics. The purpose of the work was to experimentally study the effect of the optoacoustic
transformation in a magnetic fluid, depending on the concentration of magnetic colloidal particles, bounda-
ry conditions, intensity of the laser as well as to identify the possibilities of using the magnetic fluid as
an element of the optoacoustic transformation in a number of applications.

A brief analysis of the optoacoustic transformation mechanism in a magnetic fluid was carried out and
a technique and an installation that implements the shadow measurement variant developed. A Lotis type
laser was used as a source of ultrasonic pulse-laser excitation in magnetic fluids. A quartz and air were
used as a material transmitting the energy of laser radiation in a magnetic fluid. Receiving of ultrasound
signals was made by a piezoelectric probe at a working frequency of 5 MHz. In the measurement process,
the concentration of the dispersed phase in tmagnetic fluid was varied from zero to 8 % and the energy in the
impulse — from zero to 10 mJ.

For the first time, it was established that: a) an amplitude of the function of the optoacoustic transformation
in a magnetic fluid, depending on the concentration of the dispersed phase, has a maximum determined
by the fluid physical properties and boundary conditions; b) for all samples within the measurement error,
a quasilinear dependence of the specified amplitude of energy in the laser pulse in the range of 0-8 MJ
has been established.

A number ways of the optoacoustic effects in magnetic fluids to use in ultrasonic testing, measuring
the intensity of the laser radiation had been suggested.
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NMnyJibCHO-/Ia3epHOe BO30Y:KIeHHe U MTPOXO0KIeHUE
yJAbTPa3BYKOBBIX BOJIH Yepe3 HAHOMATHUTHYIO KUJIKOCTD

A.P. Baes', A.I. MutbkoBer’, M.B. Acaguas’', A.JI. Maiiopos'

' Hnemumym npuxnaonoii pusuxu HAH Benapycu,
vi. Akademuueckas, 16, e. Munck 220072, benapyco

ZHHcmumym ¢usuxu HAH Benapycu,
np—m Hesaeucumocmu, 68, 2. Munck 220072, berapyce

Tlocmynuna 17.08.2021
Ipunama k nevamu 08.10.2021

MarauTHbIe )KUIKOCTH OTHOCSATCS K KJIacCy HaHOMAaTepHaliOB, 00IaJa0IMX BHICOKUM K03 duiineHToM
TIOTJIOIICHUS CBETA, aneFaTHBHOﬁ u Ce}IHMeHTaHHOHHOﬁ yCTOfI‘IPIBOCTLI—O, a TaK¥XC yIIpaBIA€MOCTbIO BHCIII-
HUMMU IOJISIMU, YTO MPEACTABIACT UHTCPEC MJIA UCIIOJIB30BaHUA B 06JIaCTI/I OIITOAKYCTHUKH. HGHB pa6OTI)I CO-
CTOsIa B DKCTIIEPUMEHTAIILHOM UccleqoBaHIH d((PeKTa ONTOAKYCTHYECKOTO MPeoOpa3oBaHus B MATHUTHON
KHJKOCTH B 3aBUCIMOCTH OT KOHIIEHTpAIMU JHCIIepCcHON (hasbl ¥ criocoda BO3ACHCTBHS Ha HeE JIa3epHOTO
H3JIYUCHN:, 4 TAKKC BBIABIICHUA BO3MOKHOCTEHN MCITOJIE30BaHUSI MAaTrHUTHOM KHUAKOCTH B KQYECTBE JJICMCHTA
OTITOAKyCTHYECKOTO MPEe0Opa30BaHMS B Psijie IPUIIOKEHUH.

IIpoBenén kpaTkuil aHaIM3 MEXaHW3Ma ONTOAKYCTHYECKOTO MpeoOpa3oBaHns B MATHUTHOM JKHIKOCTH
1 pa3paboTaHa METOAMKA M yCTaHOBKA, PEajN3yIoNas TEHEeBOW BApUAHT M3MEpPEHHH, Ilie B KauecTBE HC-
TOYHHMKA HMMITYJIbCHO-JIA3€PHOTO BO3/IEHCTBUS HA MAarHUTHYIO JKHJKOCTh MCIONB30BaH Jasep Tuma Lotis.
B kxauecTBe mMarepuana CBETOBO/A, TIEPEAAIONIETO YHEPTUIO JIA3EPHOTO M3IYUYEHHSI B MATHUTHOW JKUAKOCTH,
WCTIOJIH30BAHbI KBapIl W Bo3ayX. [Ipuém ymsTpa3ByKOBBIX CHTHAJIOB IPOM3BOAMIICS Ibe3ompeodpa3oBare-
JieM Ha paboueii yactore 5 MI'1. B nporecce n3Mepennii BappupoBajiach KOHIICHTPALHsl UCIEPCHOU (ha3bl
B MaraHuTHOH xwuakoctu (0—8 %) n sneprus B ummynbce (0—10 m/[x).

BriepBble ycTaHOBJIGHO, YTO: ) aMIDIHTYa (YHKIIMKA ONTOAKYCTHYECKOTO TPeoOpa3oBaHusl B MarHuT-
HOU KHUJIKOCTU B 3aBUCUMOCTH OT KOHLICHTpAlUU )IHCHepCHOfI (1)213])1, NMEECT MaKCUMyM, BCJIMYHMHA U I10-
JIO)KEHUE KOTOPOTO HAa OCH KOHIIEHTpPAIUi OIpEenessieTCss CBOMCTBAMHU CBETOBOMAA; O) Il BCeX 00pasmoB
B IIpeiesiax MOTrPelIHOCTH U3MEPEHU yCTaHOBJIEHA KBa3WIMHENHAs 3aBUCUMOCTbh YKa3aHHOW aMILTUTY/IbI
OT SHEPTHH B UMITYJIbce B muana3zone 0—8 m/[x.

[pemyioxkeH psj CXeMHBIX pElIeHHH HUCIONb30BaHUs d(B(deKTa ONToaKyCTHIeCKOro Nmpeodpa3oBaHus
B MarHuTHOM KUJIKOCTHU IJId BBOAA CUTHaJIa B UCCIIEAYEMBIC OOBEKTHI — MMPUMCHUTEIIBHO K UX IIe(i)eKTOCKO-
MUY ¥ CTPYKTYPOCKOITHH, a TaK)Ke /ISl pelIeHns 0OpaTHOM 3a/1aun — H3MepeHUs] MHTEHCUBHOCTH JIA3€PHOTO
H3Ty4YECHUs .

KiroueBble c/10Ba: ONTOaKyCTHUECKOE IPe0Opa30BaHue, MarHUTHAS KUAKOCTD, YIbTPAa3BYKOBBIC BOJIHBL.
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Introduction

The development of methods of laser acoustic
diagnostics and control of object in different
phase states with structural inhomogeneity in
hard-to-reach places requires the application of
original approaches, new tools and materials [1].
Particularly, this concerns the combined methods
of measurements where excitation of ultrasonic
waves (UW) is performed by impulse-laser
radiation and receiving by contact or non-
contact transducers, for example [2—6]. This
allows solving a number of important tasks on
widening the possibilities of high-frequency
acoustic probing of objects with powerful pulses
by essentially increasing method sensitivity and
simplifying the problems of information signal
receiving.

Recently magnetic fluids (MF) related to the
class of nanomaterials [7] are of essential interest
for the use in acoustic measurement technique
(and optoacoustics). Magnetic fluids are colloidal
solutions possessing aggregative and sedimentary
stability relatively magnetic suspended particles
under the influence of external fields, including
magnetic, electric and others while maintaining
fluidity. Earlier it was proposed to use unique
properties of MF in a number of acoustic
applications including creation of acoustic
contact, sound excitation by a variable magnetic
field, directional control of acoustic fields and
others [8].

Taking into account high stability of MF
structure in magnetic fields, fluidity of the medium,
and also the data on MF optical propertiesobtained
before, it is of interest to consider the possibility
of using MF as a distinctive matching managed
optoacoustic (OA) element in a number of
applications. Particularly, MF can be used as
an OA converter or in ultrasound fluctuations
that simultaneously combine the function of a
controlled sound line, which creates a contact
with the object of research, to form a focus and
excitation of various elastic modes in materials
with a minimum noise background; clearing the
possibility of MF using to measure the intensity of
laser radiation.

It is also necessary to pay attention to a number
of works [9-12], in which magnetic field acts on
birefringence, the rotation of the polarization plane,
the change in the intensity of the light radiation
passing through the MF films, and etc. Interesting

from the point of view of the using MF as an element
of OA transducer is the data obtained in [13, 14],
where it is shown that in the vicinity of the
boundaries of the media there is an inhomogeneity
of the concentration of the dispersed phase. It
is also necessary to pay attention to a number of
works, for example [9—12], in which the effects of
the magnetic field influence on birefringence, the
rotation of the polarization plane, and the laser light
passing through the MF films, etc.

In the case of using MF as an element of OA
converter and controlled by the magnetic field of
the sound line [8], it is possible to excite in various
media acoustic pulses of high intensity and low
duration up to ~ 1-10 nS.

In the formation of the acoustic field in the test
object to test it is neces-sary to take into account
the fact that the laser radiation energy with an
OA conversion to me-dium having characteristic
thermo-physical (TP), acoustic (AC) and opti-
cal (OP) properties are transmitted to MF, follo-
wed by transformation according to the sche-
me: light —heat —ultrasonic waves (UW). And
then the UW propagate into the object under
study, which amplitude according to [2] can be
represented as:

A~J,(t,T,) Koa(®, TP, AC, OP) Flo, ACIDy; . (1)
where Jy(t,I';) is a flow of laser radiation, falling
on the boundary light guide-MF; Ko4 and F -
integral (spectral) functions characterizing the
passage of the radiation flow through the boundary
of the light MF guide with the subsequent trans-
formation into longitudinal waves, as well as the
propagation of the latter through the MF sound
line correspondingly; D, —the sound transmission
coefficient of the boundary MF-object; @ — circular
frequency.

It is interesting thet there are the data obtained
in [13, 14], where it is shown that in the vicinity of
the boundaries of media there is an inhomogeneity
of the concentration of the dispersed phase. It
should be noted that the UW pulses arising from
the OA transformation give us information about
the space-time characteristics of the heat absorbed
and the features of the heat transformation
mechanism into acoustic energy. At the same
time, it was shown in [13, 14], that the absorption
coefficient of laser radiation in the vicinity of
the boundaries of the media partition normally
coefficient of the light attenuation is a; = o,(z).
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Those, it is varying in the surface layer according
to normal to its boundary, which is due to the
peculiarities of the technology of stabilization of
the colloid system [7].

Using the results of research [2], the velocity of
the laser excited UW and transmitted through rigid
() or free boundary (f) into object to study can be
presented as:

f jf [F@ exp=ion)[ Y, re(0;.8)dE, ()
0

077

y

r,

f=

where /,is a laser light intensity incident on the former,
boundary, g(&) describes the space distribution of the
UW sources,

0 0
¥, = cos(—&); ¥, = sin(—&),
=) )

B — is a temperature coefficient of MF compressibi-
lity, ¢y, p, and @, are velocity, density and coef-
ficient of the light extinction in MF respectively.

We assume that the diameter size of the light

beam A,<<d>>a," where length of the excited

(tr /o)

heat Ay = 5
T

,wave where y is the heat

capacity and thermal conductivity of the MF.

As shown by formulas (1) and (2), there is
a direct link between the spectral and amplitude
characteristics of the OA conversion and physical
properties of MF, depending on the volume con-
tent Q of the colloid and the degree of structuring
as well as from the dispersion base. According to
the previously research [13], the amplitude of the
OA transformation function 4(Q) measured in
echo way, has a characteristic maximum as a result
of concurrence of the thermophysical and acoustic
properties of the MF samples and the boundary
materials.

Interesting is the fact that with the characteristic
concentration of the colloid Q> Q;,,=2-3 % the
spectrum of an excited in MF acoustic pulse is
almost identical to the spectrum of the laser pulse.
That is, the “long pulse” mode is implemented. If
0 =0;<0.5% and the emitting mode of a “short
pulse is realized”.

The purpose of the work was to investigate
experimentally the effect of OA transformation in
MF depending on the concentration of disperse
phase and the method of influence of laser radiation
on the surface and also to detect the possibilities of

using MF as an element of OA transformation in a
number of applications.

Experimental research technique and
scheme

An experimental scheme of investigation is
given in Figure 1 where a Lotis laser was used as
LR source for research. The setup comprises an
optical quantum generator with an electromagnetic
radiation wavelength of 1.06 um, consisting of an
electrical pulse generator, an optical tube with a
quantotronome, an optical system for correcting
LR intensity, which provides its given value and
uniformity on the front. LR pulse width at e level
is= 8§ ps. After OA transformation on the boundary
of the light-guide-MF, passing through MF and the
protector, USO goes to the receiver from which
a signal is received successively on the amplifier
and then on the oscillograph BORDO 200, which
is connected to the computer for processing the
measurement results. The quantum generator and
oscilloscope are started synchronously.

The cell has a cylindrical cavity filled with MF,
ensuring a drop of LR with a diameter of d =5 mm
to the boundary of the light-guide-MF, where as a
material of the light-guide air and quartz are used,
which differ substantially on acoustic and thermal-
physical properties. Moreover, in the first case a free
boundary for OSU excited in MF surface layer was
realized, and in the second case it was rigid in rela-
tion to the normal wave component. USO is recei-
ved by a piezoelectric converter (PEC) with an
operating frequency of 5 MHz and an oscillation
period in a pulse almost 60 times less than the
effective LR duration. The surface of PEC piezoplate
is in contact with the solid-state acoustic line-
protector, and its other side is in contact with the
damper, as shown in Figure 15 and 1¢. MF samples
are made on the basis of mineral oil with a volume
content of dispersion phase O = 0.3-8 %.

The intensity of the laser pulse and duration of
measurements are regulated so that in the result of
thermal absorption non-linear effects will not appear
and the temperature change of MF samples during
measurement shall not exceed 1°C. Stability of the
energy flow emitted by LR generator is =~ 5-7 %.
By changing the intensity of LR source and
measuring it with the PE-25SH device, a normalized
dependence of the fixed electric radiation on the
power of laser radiation J in mJ was constructed.
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Figure 1 — Basic scheme of the electronic part of the installation with a characteristic form of a laser pulse (@) and
ultrasonic cells (b, ¢) for the study of pulse-laser excitation and propagation of ultrasonic waves through magnetic
fluid: 1 — generator of electrical pulses; 2 —laser; 3 —device for the correction of the laser beam; 4 — laser beam;
5 —preamp; 6 — oscilloscope BORDO 220; 7 —computer; 8 —light guide; 9 —magnetic fluid; 10 — protector;

11 — piezoplate; 12 — damper
Results of experimental studies

Below mainly the results of experimental studies
devoted to the effect of OA transformation in MF
are illustrated in Figure 2 and 3.

uv
20 |

16 [

12 |

3 4 % B am

Figure 2 — Dependences of the acoustic amplitude excited
by optoacoustic conversion on the energy of the laser
pulse: action of the laser radiation on the air-magnetic
fluid boundary (2,4) and quartz-magnetic fluid (1, 3),
where mineral oil is the dispersion base: O, % =0.3 (1,

2);8(3,4)

The qualitative analysis of the present
experimental results is performed in comparison
with those obtained earlier in the echo way. The
characteristic dependences of the acoustic signal
amplitude at OA-conversion depending on the laser
pulse energy is in Figure 2 and on the dispersed
phase concentration is in Figure 3 when the light
flux penetrates into the MF sample through the quartz
and air light guides are shown in Figure 15 and c.

As seen from the obtained in the present work
and comparative data, the character of changes in
the studied dependences of the informative signal
is significantly influenced not only by the colloid
concentration and dispersion base, but also by the
boundary conditions of contact of the light guide
with the MF.

We draw attention to the available qualitative
similarity and difference between the behavior
of normalized amplitudes of the function of the
optoacoustic transformation when implementing the
shadow (Figure 3a) and the previously studied echo
measurement way (Figure 3b). The likeness lies in
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the fact that the curves 4*(Q)=A4/4,,, regardless
of the boundary conditions have a maximum of
characteristic and different values Q = O*. So, when
contacting a quartz glass with MF and Q > Q,,,.., then
dependence A*(Q) decreases monotonically by only
less than 10 % achieved at Q — 8 %. If the shadow
mode is used then 4* decreases by = 3 times. Note
that the maxima of 4*(Q) take place when a quartz
glass contacts with MF in our experiment (shadow
mode) and in [13] (echo mode) that is observed at
different values of Q.

A/ A max 1
0.8
0.6 2
04
0.2
0 . ‘ .
2 4 6 8 0,%
a
Al A mae
1.01
1
2
0.5
0
10 20 0, %
b

Figure 3 — Normalized amplitude of the acoustic waves
at the receiving PEP excited by pulsed laser radiation,
depending on the concentration of the dispersed phase
in the magnetic fluid: a — shadow and b — echo mode of
probing samples of magnetic fluid; light guide medium is
quartz (1) and air (2); the base of the magnetic fluid is oil;
b — light guide medium is quartz; the base of the magnetic
fluid is transformer oil (1) and kerosene (2) [13]

Those, the content of the colloid in the solution
of O corresponds to the mode of OA conversion of a
long pulse, and the Q,, — a short pulse. Interestingly,
in the latter case, when Q > Q,, then there is a sharp

drop of the dependence 4*(Q). So in the vicinity
of the extreme boundary of the variable range of
concentrations of colloid (4%),/(4*),—4.

To explain the dependency obtained above, we use
expressions (1) and (2) as well as the calculated data,
which have a significant effect on the parameters of the
optoacoustic transformation function, which relate to
changes in the thermophysical and acoustic properties
of samples of MF and the light transparent material
when varying the dispersed concentration phases in MF.

Attention is also drawn to the experimental
dependences of the function 4*(Q) obtained in [13—
14], where the reception of acoustic oscillations was
produced by a broad band receiver, as well as the
results of a study of the depth of light penetration
into the colloid in both echoes and the shadow modes.

First of all, we will pay attention to the diffe-
rence between the characteristics of the excitation
and the propagation of the informative signal on
the OA path. When the shadow method is realized
after the transformation of laser radiation into
acoustic oscillations, the latter applies to the MF
sound guide pass through the PEP piezoplate.

According to the spectral theory, in relation to
the present problem, the amplitude of the probing
signal will, first of all, depend on the operating
frequency of the receiver and the length of the
absorption zone of the light energy /, determined as
[~a, ", where o~ 1-3.

As can be seen from Figure3a, at the
concentration of the colloid Q~0.43, the value
of this zone reaches to /=~ 150-200 pm, which
corresponds to the time interval Az~ l/2Cy, close
to the PEP oscillation in pulse period ( fp)_1 and
determines mainly the position of the maximum of
the amplitude of the signal.

A more detailed analysis of the phenomenon
under study shows the necessity of taking into the
influence of the effect of the wave phase inversion
on the boundary of the light guide. Thus, on the
boundary MF-air a phase shift Ap—n will be
observed. I.e. this boundary is a kind of second
source with oscillation vectors of the particles of
the medium directed oppositely. And in this case
at 0> Q... there will be a continuous decrease in
the dimensionless distance /s, = h/), or a phase shift
between the sources mentioned, where k is some

correction factor:
Ay = -n(1-2kh,), 3)

where /1, ~ ().
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As for the excitation of elastic waves in the
“long pulse” mode, then as is seen, with the growth
of O and, of course, the absorption light coefficient
a,, the effect of addition of amplitudes of the two
sources will appear. Here part of the energy of the
source localized at the division boundary of the MF-
quartz will be emitted into a solid medium with an
coefficient of transparency on energy:

Dy aqu:4RMFun(RMF +un )727

which will lead (as calculations show) to a slight
decrease in signal amplitude and what is observed
in the experiment, where Ry and R, — are specific
acoustic resistance of MF and quartz.

It is necessary to pay attention to the fact that
the efficiency of the operation of MF as an OA
element in specialized devices depends on the
stability of the OA conversion process. As shown by
numerical estimates, made using tabular data, as well
as experimental studies with a frequency of 10 Hz
and power in a pulse =3 mJ, the greatest temporal
stability of the probing signal is observed in the case
when quartz glass is used as a light guide coefficient.

Some directions for using magnetic fluid as
an optoacoustic converter

As mentioned above, the MF is a kind of
nanomaterials with a form varying under the
influence of magnetic fields, which has previously
been used for both manual control and in some
cases — mechanized and automated in ultrasonic flaw
detection [8]. On the other hand, as shown [13], MF
is a medium with a absorption coefficient, practi-
cally close to what is achieved in modern devices
based on specially synthesized solid substrates with
limited use. The following is a brief analysis of the
possibilities of using MF for acoustic diagnostics
and non-destructive testing of objects, including
living (in vivo), as well as such colloids as a sensitive
element for measuring the intensity of laser radiation,
which is explained in Figures 4 and 5.

Figure 4 shows the constructions of OA-
transducers designed to solve various practical
problem. In particular, in Figure 4a, a MF thin layer
performs a function of a purely flat “lining” on the
probe prism converting whether in longitudinal
waves transmitted to the prism for excitation
in objects surface waves at the velocity of C,,
subsurface longitudinal (Cg;) and transverse (Cgy;),
as well as Lamb modes (C,,). At the same time, the

relationship between the speed of the corresponding
acoustic modes, excited in the object Cy, 5 ¢7; in the
OA-converter prism C) is B = arcsin(C,/C ¢ 7 14)-

b

Figure 4 — Some types of optoacoustic transducers with
magnetic fluid for acoustic spectroscopy and evaluation
of the physicomechanical properties of materials: 1 — laser
beam; 2 — light guide; 3 — magnetic fluid; 4 — an object to
test; 5 — prism of PEP

In such OA-transducers it is possible to easily
change the MF free surface form under action of
magnetic field, the light absorbing ability tocarry
out the focusing of the acoustuc beam, rotate its
acoustical axis in the liquid and solid materials
to test them and also control the sensitility of its
arrangement when measuring the intensity of laser
pulsed radiation.

In Figure 40, the MF layer performs a function
not only of the OA-transducer, but also a sound line
to create acoustical contact with objects of a complex
surface relief, located in difficult places, in condi-
tions of weightlessness. Figure 4 demonstrates a
method of ultrasonic testing by using of above modes
the materials with an unknown or changing speed.
So, it is possible to find the velocity of the correspon-
ding mode correlating with various informative pa-
rameters and to determine the mechanical stresses
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in materials, depth and distribution of hardness in
hardening inhomogeneous surface layers of solids,
thickness of thin coatings and walls of products of
complex profile. To optimize the input of ultrasonic
mode to the objects of a high-frequency pulse with
minimal distortion, it is necessary to take the optimal
concentration O* of the nanomagnetic particles, the
dispersion base for magnetic fluid and its thickness.
It is necessary to study influence of the MF thermal
heating which affects the thermophysical and acous-
tic properties of colloid and measurement sta-
bility. As it was also experimentally shown earlier,
a quartz with high thermal conductivity and heat
capacity should be used for these purposes. It
should also be noted that the further MF using as
an optoacoustic material requires the study of the
peculiarities of the absorption of whether in a wide
range of wavelength A, ~0.1-10 um and the pulse
duration £, ~ 0.001-1 ps, and action of stationary and
nonstationary magnetic fields on the generation of
UW with an OA transformation.

Figure 5 — Laser radiation measurement schemes, when
the surface of the magnetic fluid is of quasi-spherical
or quasi-cylindrical (a) or flat (b) form: 1 — laser beam;
2 — diaphragm; 3 — magnetic fluid; 4 —receiving piezo-
electric element; 5 —electrical receiver; 6 —magnetic
system for MF formation

One of the directions arising from the
experimental studies and theoretical analysis is
primarily due to the use of MF as an OA element
for measuring the intensity of the laser radiation.
Figure 5 shows the possible schemes that implement
the method of measuring the intensity J or the laser
radiation flow @(S,) by placing of the MF between
the PEP and hold it using the field of the magnetic
source or light transparent material, and then de-
termining of the response signal amplitude.

The advantage of the proposed method of
measuring the intensity or flows of laser radiation
befor tradition al methods lies in the simplicityes of
a substantial expansion of the ware length range of
the laser radiation — from infared to ultraviolet.

Conclusion

A brief analysis was carried out and the
optoacoustic path was examined for the pulse-laser
excitation and the propagation of longitudinal waves
in the samples of magnetic fluids based on synthetic
oil. The possibilities of using magnetic fluid as an
object combining the function of the optoacoustic
transducer and sound guide are considered.

The technique and installation that implement
the shadow measurement way to study effect of the
optoacoustic transformation in magnetic fluid are
developed, where the Lotis-220 laser is used as a
source of the laser radiation with a wavelength of
0.54 pm, and the ultrasonic piezoelectric probe at a
working frequency of 5 MHz to receive longitudinal
waves propagating in the magnetic fluids. Amplitude
dependences of the acoustic wave excited by the
pulse-laser radiation are obtained v. s. the concentra-
tion of magnetic nanoparticles (Q = 0-8 %) and the
light pulse energy (0—10 MJ), as well as the method
of transmitting the light flow in magnetic fluid
through a quartz light guide and air.

The quasilinear dependence of the amplitude
A* of the OA transformation in the samples of the
magnetic fluid on the pulse energy in the range from
zero to~ 8 mJ had been got. But dependences of 4*(Q)
have a maximum, the value and the position of which
on Q-axes are determined by the boundary conditions
for input the light beam in the colloid through the
quarts light guide. Moreover, the value of the maxi-
mum of 4*, obtained by using a quartz guide by =~ 40 %
more than in the absence of it. The interpretation
of data obtained on the basis of the analysis of the
thermophysical and elastic properties of magnetic
fluids and light guides of contacting media.
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It was shown that here are some ways for using
the effect of OA transformation in magnetic fluids,
including excitation of high-intensity broadband
acoustic pulses of bulk, transverse, surface, etc. in
solids for testing of their structure and flaw detec-
tion and to measure the power of laser radiation in a
wide range of the length of the light wave.
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