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The new model of Sound Amplification by Stimulated Emission of Radiation (SASER)
is presented. This model represents SASER as a rectangular resonator filled with a
ferroelectric liquid crystal. The comparative analysis of the offered models with SASER
schemes based on gas-liquid mixtures is carried out. The advantage of the developed model
as compared to the analogues proposed before is discussed.

IIpenno:xena HoBasg Mogenb caszepa (SASER — Sound Amplification by Stimulated
Emission of Radiation), xoTtopas mpeacraBiser casep Kak IPAMOYTOJBHBIM pe30oHATOD, 3a-
TMOJTHEeHHBIN CEeTHEeTOdJeKTPUUECKUM KUIAKUM KpPHUCTAJLIOM. IIpoBelieH aHaIW3 WN3BECTHBIX
cXeM Cal3epoB, HCIOJBL3YIONINX IKUAKOCTHO-Ta3oBble cMecu. OOCyKIalOTCA IpPenMYyIecTBa
IPEeJIOKeHHOH CXeMbl II0 CPAaBHEHHWIO C M3BECTHBIMU.

Now there are a variety of laser types —
devices generating coherent electromagnetic
radiation. There is a wide choice of lasers
working in various ranges of wavelengths
(from ultra-violet up to submillimetric).
The theoretical circuits of the acoustic ana-
logue of the laser were offered recently [1, 2].
However these circuits were not realized
practically. It is necessary to solve a num -
ber of scientific problems before “the acous -
tic laser” will be elaborated. Coherent
source of sound is of great interest for the
world economy because of an opportunity of
the wide application of such devices. New
branch of physical science, viz., coherent
acoustics, can be grounded on the discov-
ered regularities. The "acoustic laser”, de-
signed to operate in the 20-50 kHz range,
can be used in development of advanced de -
vice technologies for medical diagnostics,
for defectoscopy, for application in sono-
chemical processes and in scientific investi-
gations. The narrow beam SASER will allow
to increased accuracy of sonar. The problem
of the acoustic analogue of known laser sys -
tems has not been considered until now.
Now we can discuss only about the physics
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of processes, corresponding to the coherent
emission of acoustic waves.

According to our point of view, the basic
problem of SASER creation is the choice of
active medium. The most known of theoreti -
cal models of SASER proposing a mixture
of gas and liquid as active medium have not
been realized yet because of the difficulties
associated with the sound excitation and the
achievement of the autosynchronization. As
active medium, it is usually offered to use
liquid dielectric with dispersed particles.
Each dispersed particle is the mechanical
oscillator. Coherent addition of sound waves
from each oscillator it is necessary for oc-
currence of the sound generation. The syn-
chronization of system of noncoherent me-
chanical oscillators was considered for mix -
ture of gas and liquid [3]. Sound vibrations
in the Helmholtz resonator, filled with the
oversaturated vapour, were investigated [4].
As the condensation exceeds the evapora-
tion, the energy of system is released and
partly absorbed with the acoustic vibration.
However these circuits were not put into
practice. The achievement of the synchroni -
zation condition is the most difficult prob -

471



