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Fig. 1. (color online) (a) Schematics of acoustic focus-
ing lens system; pressure amplitude field distributions
induced by Gaussian acoustic beam (b) without and
(c) with heat sources; (d) temperature field distribu-

tion with heat sources.
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Fig. 2. (color online) Pressure amplitude distributions

(a) = J7 1A (b) y 7RI

through focal spot at (a) = and (b) y directions.
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Fig. 3. (color online) Pressure amplitude field distri-
butions induced by Gaussian acoustic beam with dif-
ferent frequencies: (a) 5 kHz; (b) 15 kHz; (c) 20 kHz.
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Fig. 4. (color online) Pressure amplitude distributions
through focal spot at « direction induced by Gaussian

acoustic beam with different frequencies.
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Fig. 5. (color online) Pressure amplitude field distri-
butions induced by heat sources with different tem-
peratures: (a) 773 K; (b) 873 K; (¢) 973 K.
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Fig. 6. (color online) Pressure amplitude field distri-
butions through focal spot at x direction induced by

heat sources with different temperatures.
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Fig. 15. (color online) Temperature field distributions

(a) 973 K; (b) 873 K; (c) 773 K

induced by upper heat source with different tempera-
tures: (a) 973 K; (b) 873 K; (c) 773 K.
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Abstract

Acoustic focusing effect with broad bandwidth based on the temperature gradient distribution is studied. The
propagation paths of the acoustic waves can be controlled by the temperature gradient distribution generated by two
heat sources, which is adopted to realize the acoustic focusing effect. This focusing effect arises from the continuous
change of the acoustic refractive index induced by the change of temperature, and has no reflection energy loss. Therefore,
the acoustic focusing effect has the advantages of broad bandwidth and high focusing performance. In addition, we have
investigated the influences of the factors (incident frequency, temperature of heat source, spatial distribution of interface,
position of heat source, attenuation coefficient of the medium, and asymmetric distribution of heat source temperature)
on the acoustic focusing effect in detail, and verified the feasibility of the acoustic focusing system by using aerogel based

on temperature gradient distribution in single medium.
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