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Contrastive band gap engineering of strained graphyne

nanoribbon with armchair and zigzag edges

Figure S1 schematic of initial buckling or undulation, out-of-plane atom movement
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Figure S2 The energy and structure of GNR (n=3) under large and critical compressive strain.



armehair n=1 armehair n=2 armchair n=3

23]
001 04 0.04
L] 0.35]
0.003]
2 0.03
03|
~ Ll of——m - ~ . ~
%15 . o2 g ooz
] L] 0,003 - 02 9 @
H ] 2 001
il e 3
1 015
= VO = ] Y
. 01
0.5 L}
5] a -
- 005 0.01 -
L ——
] .. - - 002
6 -4 12 -0 8 b A4 2 K -7 % 5 4+ 3 2 1 % 5 4 3 2 1
compressive strain (%) compressive strain (%)
armehair n-4 armehair n=5
0o o 00, -
A A @ a -] -
0.06) s a
. Qo004 @ - ‘ - -
0.05r 008 0,006 w
0.04
= < 0,06 < -0.008]
2 003 e L
; g 0.04] é o
2 002 H 2 0012
s ‘ £ =
0.01 0,021 0014
0 0.016]
o . B
-0.01 . -0.018
-0.02 0.02 0.0
Eq -5 -4 3 2 -1 Ed -5 4 -3 2 -1 A6 4 12 10 8 6 4 2
compressive sirain (%) compressive strain (%) a)
0? zigzag =15 ) zigzag n=2 zigzag n=2.5
0 001
5|
o
. 0.005
0 5| B
— | L —~
= = =
£ 5 2 <
= = =
& .10 £.0.005]
2 2 2
=0 5 =]
0.01
-15]
-15) 0015
=2 -2
2 35 3 25 2 L5 -1 2y 35 3 25 15 ooy 35 3 25 -2 15 -1
compressive sirain (%) compressive strain (%) compressive strain (%)
x 10 zigrag n3 zigrag n-3.5 <107 Figrag n=4
2 B
5 0025 N
0.02 . 5
0 0015 *
- ~ 001 o
= = . S -~
X ORI - 2
- = 0005 = 5
Ed o & ]
5 3 5
2 sz o =
=5 = =}
.0 = sty
0,003 . )
19 2001 s
-0.015)
2 - - 20,02 - - 2 - -
-4 =35 -3 =25 -2 -1.5 -1 -4 =35 -3 =25 -1.5 -1 -4 -35 3 2.5 2 15 -1
compressive strain (Yo) compressive strain (' compressive strain (%o)

Figure S3 The dEnergy (difference value of energy with two initializations) variation as

compressive strain decreases.
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Figure S4 the band structures of GNRs with different initialization, widths and compressive strain.
Under large compressive strain, electronic properties and band structures are completely different.
On contrary, as strain decrease to chosen range, the energy of two different initial structures is
very close, and the band structures are very similar, indicating that under appropriate compressive

strain, GNRs would not wrinkle automatically and have electronic property of plane structure.

Table RI The critical compressive strain of GNRs

a-GNR n=1 a-GNR n=2 a-GNR n=3 a-GNR n=4 a-GNR n=5 z-GNR n=1

5% 4% 4% 4% 4% 16%

z-GNR n=1.5 z-GNR n=2 z-GNR n=2.5 z-GNR n=3 z-GNR n=3.5 z-GNR n=4

2% 3% 2% 3% 2% 3%




