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Lerter to the Editor

EXPERIMENTAL STUDIE
S
OF ACOUSTOTHERMOGRAPHY WOHHZ,:>F~H~H@..»
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A report is pre 1
i gﬁn@ Mon““_m% oﬁﬂ the first mxvn.::_n!m_ study of the potentialities of remote soupg;
0 o ::m nnBHm_ mn.w_.:m:o noise. A fluctuation sensitivity of 0.3° was m:mmuM_Maa
. e € constant. Theoretic esti indi ibility -,
i e sensitioity by s Bt stimates indicate the possibility of further impros
The present re i :
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Wil gl . . s ¢ possibility of mappin i \
o SEvnSEuM:W MW.H_Qm by qm.omm::m.m their thermal acoustic radiation ._.rnv M»Mvﬁ“ﬂﬂﬁ
rements was first menti i :

s 1 : entioned in [1]. The acoustothermo i
oo Mw%wmﬂm_ Rmo_:ﬂ.~o= and a greater depth of sounding than those Mwowmm.saf
o B %E e woocm:n wave having a significantly shorter wavelength and noum_mw_u:o”
iy on,Snmm,:n ne on.:oimmno:n waves. Another advantage of acoustothermometr BE
¢ : ements in media with high electric conductio h I ™

o bk il n, such as metals, semiconducton
Experiments i 1

were carried out on an installation of the type used in [3]. A1 cm x 1 cm plated
3 ate

lithium niobate w, i i
are 13 MHz and 6.5 MHS ﬁﬂm_mmwmmwqu_maa5:“ o e e A essou
and biologic otrec 3 . nta mﬂ..cn was oriented to receiving signals fi
o Bmmswwm::m ?Wm ““.M“M:o matching was provided by quaterwave plates ow n%_wmmwcqﬂv HEMM”
water, such dimensions oxo_nzzh.m an:n &wn.s s otangular 1.5m x 1S m x 0.1 m tank filed i
of signals reflested b po _mm H.n incidence (at the receiving aperture of the mavzm:n receiver)
RIS iy mrer gr g mn.: mwan walls. The acoustic receiver and the object under study wer
températum chatses gon MV rEm of about 5 cm from one another to exclude the acoustic receive
experimental dor Eﬁn_ﬁﬁm%ﬂwﬂ :%:m@ from the o@dﬁ under study which would complicate ¢
SRy e n. Bodies of a M:BQQ: blackeness to acoustic radiation and wé
i wae r ,Mna 5&. as :a,oEaQ under study. Measurements were taken of
coolsd g — 10°C), Too Bmiwma a plasticene m._mo of 15 cm diameter and 5 cm thickness GR&%&
internal temperature durin the M\.mimmn ey & fuman hand is its known and Taterca
<treiths The ad anta ot g the time of measurement (3 to 5 minutes) maintained by the blood
ge of a plasticene disc is that its acoustic parameters approximate those of wat¥
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cm/s, density of 1.4 g/cm), and also its high attenuation {about

4 velocity of 1.5 x 10°
disc 1o acoustic radiation. Thermoresistors

cm at 1.3 MHz) providing the blackness of such a
dded into the disc to monitor the internal temperature during measurements, with the first
d at a depth of 0.3 mm from the surface and the second sensor immersed at a 5 mm
measurement the disc was exposed to the cold for a long time so that the temperature
same throughout its bulk. Experiments were carried out as follows: the acoustic
into the water tank (the water temperature was 23.5°C) and after an hour
brium) the output signal was recorded on a logger at an integration
cal record (curve 1) of the measurement results with
an acoustothermometer. At T = 5 minutes a human hand clenched into a fist was brought into the
pecciver field of view: as can be noted, the readings rose to about 36°C (the first temperature was
als0 monitored by mercury thermometer). In 3 minutes the hand was removed out of the receiver’s
ew and after a transition process the readings returned to the initial level. The results of
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Atthe moment of time T = 12 minutes the cooled plasticeng disc was placed within the receiver’s
a.oE of view and kept there till T = 27 minutes. As evident from Fig. 1, during this interval the
8gnal, which is proportional to the disc temperature, increased, with the thermodynamic tem-
H“a“—“qnm at the disc flat mcnﬁon turned toward the receiver and in the disc bulk rising at different

curves 2 and 3, respectively).
EMMM“.WmM.mos of the kinetics of acoustic and Hrn:doaimﬂmn temperature n:m:mnm within Em
15 dBjons isc at a depth wm 5 mm (curve 3) and not on its surface (curve Nv.. ,i:m agrees E:.:
acoustic attenuation at a frequency of 1.3 MHz (and therefore, the emission) of the main
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A critical parameter of any temperature meter is its sensitivity which may be evaluated E:r
noise track width, as traditionally done in radiometry [2]. As seen in Fig. 1, the noise track wi
is about 5°C, this corresponding to 0.8 to 0.9 standard deviation, as defined in B&o““ﬂ
Comparison of this result with theory. taking into account a 30 seconds integration time 85:..
used in these experiments, indicates that the accuracy attained is about 10 times worse taat Mgy
mally attainable, as predicted by theory [4]. This discrepancy is apparently due to the 5.@048?
of the clectronic part of the receiving system used in these experiments; the results oc.&:&ﬁs
a more perfect system operated at a frequency of 6.5 MHz corroborate this statement: the mnzmaé
of the more perfect system was about 0.2°C at the same integration time constant value, ,

Thus, the work experimentaly demonstrated the feasibility of sounding the internal 85@2&5
inside objects by their acoustic radiation. The methodology described, along with radiometry, gy
find wide application in biology, medicine and industry.
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THE CORRECT TITLE OF THE PAPER IS AS FOLLOWS:

NEW APPROACH TO THE SOLUTION OF PROBLEMS m

OF INHOMOGENEOUS THIN PLANAR PLATES
WITH A HOLE
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