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Laser induced ultrasound generation via reduced graphene oxide coated
aluminum transmitter
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School of Mechanical & Aerospace Engineering, Seoul National University

Abstract

We demonstrate that reduced graphene oxide (rGO) coated thin aluminum film is an effective

optoacoustic transmitter for generating high pressure and high frequency ultrasound previously

unattainable by other techniques. The rGO layer of different thickness is deposited between a 100

nm-thick aluminum film and a glass substrate. Under a pulsed laser excitation, the transmitter

generates enhanced optoacoustic pressure of 64 times the aluminum-alone transmitter. A promising

optoacoustic wave generation is possible by optimizing thermoelasticity of metal film and thermal

conductivity of rGO in the proposed transmitter for laser-induced ultrasound (LIUS) applications.
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Fig 1 Sketch of the side view of rGO (20, 100, 200nm)
coated aluminum film (100nm) on a glass
substrate (500pum).
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Fig 2 Experimental setup.
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Fig 3 Optoacoustic signals from each transmitter (Al-

only, 20nm rGO coated Al, 100nm rGO coate(%
Al, and 200nm rGO coated Al) at 56mlJ/cm
positioned 2.85mm from the hydrophone.
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Fig 4 Maximum pressure of optoacoustic wave from
100nm rGO coated Al according to the distance
between the transmitter and detector for varying
laser fluences.
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Fig 5 Maximum pressure of optoacoustic wave from
200nm, 100nm, 200nm rGO coated Al and Al
only for varying fluences as measured 2.85mm
from the sample.

Table 1 Coefficient of thermal expansion for different

materials
Materials Coefﬁcie:gt _?f Thermal Expansion
[10°K™] at room temp.
PDMS [4] 310
Water 69
Aluminum 231
Graphene [13,14] 8
CNT [15] 03
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Fig 6 Shadowgraphs of propagating optoacoustic (left
runing) wave from 4 different transmitters (Al-only,
20nm rGO coated Al, 100nm rGO coated Al,
100nm rGO only) positionezd on the right2 for 3
laser ﬂuenges (17.5mJ/cm’, 30.56mJ/cm™ and
43.28mJ/cm”) taken at 4ps after the laser shot
directed from the left.
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Fig 7 Frequency spectra for the optoacoustic waves
from 20nm, 100nm rGO coated Al and Al only)
for S6mJ/em’ measured at 2.85mm away from
the sample.
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