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1. The arrangement of marked points on the graphyne monolayer

Starting at 2 nm from the centre of graphyne monolayer, points are marked every 2
nm interval along X-direction, from X1 to X9. At 20 nm from the centre, X10 to X13,
are marked every 3 nm interval along X direction respectively. Points in the Y direction
are arranged the same way as points in the X direction.

Fig. S1 The arrangements of marked points on the graphyne monolayer. The length
values in the figure are the distance measured from the origin. The points 1 - 9 in both
directions are used to calculate the velocity of cone wave propagation, while 10 - 13
are for elastic wave propagation.
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2. Figures of the velocities of elastic wave propagation
The velocities of elastic (sound) wave propagation from our simulation and membrane
theory are drawn in the following figures for comparison.

Fig. S2 The velocities of elastic wave propagation. (a) a-graphyne; (b) B-graphyne; (c)
6-graphyne; (d) y-graphyne. As the figures show, circle points represent the simulation
values and the diamond points represent the theoretical values.
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3. Detailed data of the velocities of elastic wave propagation
The detailed values of elastic wave propagation velocities are listed in the table, while
the values of others are also listed for comparison.

Table S1. The velocities of elastic wave propagation. The values are in brackets are
from Xia et al.! The values of graphene are from Haque et al.2

Graphyne Simulation values in  Theory values Simulation values in Theory values in
Type X direction in X direction Y direction Y direction
a-graphyne 16.281 (14.49) 15.564 12.422 (15.76) 15.548
B-graphyne 14.647 (15.61) 16.896 17.074 (16.34) 16.748
6-graphyne 14.933 (17.65) 17.079 12.408 (14.71) 15.576
y-graphyne 20.935 (17.90) 20.079 14.256 (17.90) 18.802

Graphene 18.40 21.22 18.01 21.19




4. Detailed data of the velocities of cone wave propagation
All the detailed velocities of cone wave propagation are listed here.

Table S2. The velocities of cone wave propagation

y a-graphyne B-graphyne 6-graphyne y-graphyne
p
(km/s) . . . . . . . .
simulation theory simulation theory simulation theory simulation theory
0.5 c1=1.30 C1=1.25 C1=1.40 €1=1.28 C1=1.65 €1=1.29 C1=1.58 c1=1.36
’ C=1.25 C=1.25 C=1.35 C=1.28 =198  ¢=1.25 C=1.28 C=1.33
10 =173 C1=1.98 C1=2.06 C1=2.04 =237 €q=2.04 4=2.16 ¢4y=2.16
) Co=1.68 Cx=1.98 C=1.90 C=2.03 €0=1.97 =198 ;=186 =2.11
15 Ck1=2.12 Ck1=2.59 Ck1=2.64 Ck1=2.67 Ck1=2.78 Ck1=2.68 Ck1=2.72 Ck1=2.83
’ C=2.02 C2=2.60 C=2.28 C=2.66 =230  ¢p=2.60 ¢,=2.23 C=2.77
20 Ck1=2.47 Ck1=3-15 Ck1=2.94 Ck1=3.23 Ck1=3.20 Ck1=3.15 Ck1=3.09 Ck1=3.42
’ Ck2=2-45 C=3.14 Ck2=2-75 Ck2=3-22 C=3.17 C=3.15 Cx=3.36 C2=3.35
)s C1=2.76 Ck1=3.65 €1=3.30 €1=3.75 C1=1.65 c1=3.77  ¢=3.43 C1=3.97

Cy=2.04 Ck2=3.65 C2=2.07 C=3.74 =143 Cx2=3.65 C=1.87 Ck2=3.89
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