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Fig. 1. Schematic diagram of C3;N model structure.
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Fig. 2. Schematic diagram of thermal conductivity calculated by NEMD simulation.
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# 1 CNJEFHEAEAR Tersoff #pRESE 2
Table 1.  Tersoff potential function parameters of

CsN atom interactions.

28 ccx CNX NCX
AfeV 1393.6 1386.78 1386.78
BleV 430 387.575 387.575
AL 3.4879 3.5279 3.5279
A2 2.2119 2.2054 2.2054
A3 0 0 0
m 3 3 3
n 0.72751 0.72751 0.72751
B(10~7) 1.5724 1.5724 1.5724
0% 1 1 1
c 38049 38049 25000
d 4.3484 4.3484 4.3484
cos @ -0.93 -0.93 -0.93
(R-D)/A 1.8 1.85 1.85
(R+D)/A 2.1 2.05 2.05
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Fig. 3. Temperature distribution and energy variation in C3N model: (a) Temperature distribution of the model; (b) heat source and

heat sink energy.
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Fig. 4. Thermal conductivity of C3;N with different struc-
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Fig. 5. Influence of sample length on thermal conductivity.

K 6 s TIREX) CyN #VERI M, WA 6
ATLAE Y, ASTA] CN 256 R AR s e AR ), 6
P BRI AR I AON , X5 An 45 PO (IS 4 GE
FRABL. AR S T R HBOR DL, 2 B SR Ok
W2 R, R G 3 (B [F A Umklapp
B 23 Bt 22 it 1260, DT B AIG A R, 23K
PG RGN, T CoN G54, Bl 25 5% T+

Umklapp HS 76 #diiiz b i 4l = b o7, flifs 44
SRR 1/ T B

400
° M1 —o— M2
350 F el —o— M3 —o— M4
o o
'9 300 | o
- b
& 250t e,
3 Rt ]
g 200 o.
2N e
o 150 b AN
100 | Ve &9
_____ Oy
50 . .

6 R EEN AR AR AR

Fig. 6. Influence of temperature on thermal conductivity.
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Fig. 7. Phonon dispersion curves for C3N.
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Fig. 8. Phonon group velocities for C3N.
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Fig. 9. Phonon density of states for C3N.
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Abstract

As a new graphene-based two-dimensional semiconductor material, CsN has received extensive attention
from researchers due to its excellent mechanical and electronic properties. Whether there is any difference in the
phonon transport mechanism among different C5N structures remains to be further investigated. Therefore, four
kinds of C3N structures with different patterns are constructed in this paper, and their thermal conduction
mechanisms are studied by the non-equilibrium molecular dynamics (NEMD) method. The research results are
shown as follows. 1) Among these four patterns, the C;N (M3) with the perfect structure has the highest
thermal conductivity, followed by M1, and M4 has the lowest thermal conductivity. 2) Moreover, the thermal
conductivities of C3N with different patterns have obviously different size and temperature effects. When the
sample length is short, the phonon transport is mainly ballistic transport, while diffusion transport dominates
the heat transport when the sample length further increases. As the temperature increases, Umklapp scattering
dominates the heat transport, making the thermal conductivity and temperature show a 1/ T trend. 3) Comparing
with M3 | the patterns of M1 and M4 have large phonon band gaps, and their dispersion curves are further
softened. At the same time, regardless of low-frequency or high-frequency phonons, localized features appear in
the M1 and M4 (especially the M4), which has a significant inhibitory effect on thermal conductivity. This

paper provides an idea for the better design of thermal management materials.
Keywords: carbon-based two-dimensonal materials, Graphene-like structure, phonon transport, localization
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