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COMPUTED TEMPERATURE PROFILES FOR ULTRASOUND WAVES OF DIFFERENT
FREQUENCIES AND FOR DIFFERENT SETUPS USED

For every setup, i.e., the momentum-flux-exchanging setup 1, momentum-flux-exchanging setup 2, and energy-flux-
exchanging setup 3 (for details see the main text), used, we compute temperature profiles through the region of
interest (roi) and check if they are flat and at the expected temperature.
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Figure S1: Computed temperature profiles through the simulation box for ultrasound waves of different frequencies
and two different amplitudes, simulated by employing the momentum-flux-exchanging setup 1. Colored crosses

indicate average temperature, while error bars denote the associated standard deviation.

Figures S1, S2, and S3 show the calculated temperature profiles for ultrasound waves simulated by implementing
the momentum-flux-exchanging setup 1 (where the dpd thermostat acts on all particles within simulation domain),
momentum-flux-exchanging setup 2 (where the value of a friction coefficient γ‖,roi though the roi is varied), and
energy-flux-exchanging setup 3 (where the dpd thermostat is switched off), respectively. For AdResS simulation,
computed temperature profiles are depicted in Figure S4. As evident, calculated temperature profiles for ultrasound
waves of different frequencies are flat and at the expected temperature.
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Figure S2: Computed temperature profiles through the simulation box for ultrasound waves of different frequencies
and an amplitude of 0.50P ext, simulated by implementing the momentum-flux-exchanging setup 2.
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Figure S3: Same as in Figure S2 for an amplitude of 0.25P ext and energy-flux-exchanging setup 3.

0 10 20 30 40 50

x [σ]

0

1

2

3

4

5

T
[ε
M
D
/k
B

]

∆p = 2.0P ext

∆p = 1.3P ext

(a) ν = 0.31τ−1
md

0 20 40 60 80 100

x [σ]

0

1

2

3

4

5

T
[ε
M
D
/k
B

]

∆p = 2.0P ext

∆p = 1.3P ext

(b) ν = 0.21τ−1
md

Figure S4: Same as in Figure S1 for AdResS simulation.

COMPUTED DENSITY SIGNALS FOR ULTRASOUND WAVES OF DIFFERENT FREQUENCIES AND
FOR DIFFERENT SETUPS USED

We also check the agreement between analytical solutions and density signals calculated from the open boundary
molecular dynamics (obmd) simulations.

Figure S5 shows a good agreement between the computed density signals for ultrasound waves simulated by employ-
ing the momentum-flux-exchanging setup 1. As evident, lower frequency ultrasound waves are attenuated over shorter
distances (for example, compare Figure S5a, i.e., high frequency ultrasound wave, with Figure S5e, i.e., low frequency
ultrasound wave). A comparison of the computed density signals for ultrasound waves of different frequencies and for
three different friction coefficients γ‖,roi used (i.e., for ultrasound simulations where the momentum-flux-exchanging
setup 2 is implemented) with analytical predictions is depicted in Figures S6, S7, and S8. Here, regardless of the
frequency used, lower attenuation of the ultrasound waves is observed for lower γ‖,roi. By conducting ultrasound sim-
ulations and implementing the energy-flux-exchanging setup 3 (see Figure S9) and the momentum-flux-exchanging
setup 1 in combination with the adaptive resolution scheme (see Figure S10) and comparing results with the ana-
lytical solutions, we observe a good agreement between results computed from the obmd simulations and analytical
solutions.
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Figure S5: Computed density signals through the roi for ultrasound waves of different frequencies and an amplitude
of 0.50P ext at time t = t0, simulated by employing the momentum-flux-exchanging setup 1. Blue crosses indicate

results calculated from simulation using obmd, error bars represent the associated standard error, and the black line
corresponds to the analytical solution.
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Figure S6: Computed density signals through the roi for the ultrasound waves of different frequencies and an
amplitude of 0.50P ext at time t = t0, simulated by employing the momentum-flux-exchanging setup 2 with

γ‖,roi = 0.0Mdpd/τdpd.
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Figure S7: Same as in Figure S6 but for γ‖,roi = 2.0Mdpd/τdpd.
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Figure S8: Same as in Figure S6 but for γ‖,roi = 4.0Mdpd/τdpd.
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Figure S9: Same as in Figure S5 for an amplitude of 0.25P ext and energy-flux-exchanging setup 3.
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Figure S10: Same as in Figure S5 for an amplitude of 2.0P ext and AdResS simulation.


