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Figure S1. UV-Vis spectrum of triply twisted Mdbius carbon nanobelt.
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Figure S2. TDM diagrams of TMCNB under Si; (a), S36 (b), Sss5 (¢), Se3 (d).
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Figure S3. TDM of the two-step transition of TMCNB in Sy9, from the ground state to the
intermediate state (a) and from the intermediate state to the final state (b). TDM of the two-step
transition of TMCNB in S4, from the ground state to the intermediate state (c) and from the
intermediate state to the final state (d).
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Figure S4. TDM of the two-step transition of TMCNB in Sgi, from the ground state to the
intermediate state (a) and from the intermediate state to the final state (b). TDM of the two-step
transition of TMCNB in Sgo, from the ground state to the intermediate state (c) and from the
intermediate state to the final state (d).
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Figure S5. Isosurfaces of TEDM/TMDM of TMCNB in the excited states of S;s (a, b). The blue

and green isosurfaces represent the positive and negative TEDM, respectively, and the yellow and



purple isosurfaces represent the positive and negative TMDM, respectively.
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Figure S6. Isosurfaces of TEDM/TMDM of TMCNB in the excited states of S3s (a, b). The blue
and green isosurfaces represent the positive and negative TEDM, respectively, and the yellow and

purple isosurfaces represent the positive and negative TMDM, respectively.
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Figure S7. Isosurfaces of TEDM/TMDM of TMCNB in the excited states of Sss (a, b). The blue

and green isosurfaces represent the positive and negative TEDM, respectively, and the yellow and



purple isosurfaces represent the positive and negative TMDM, respectively.
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Figure S8. TDM diagrams of TEDM/TMDM of TMCNB under Sy,
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and S15.
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Figure S9. TDM diagrams of TEDM/TMDM of TMCNB under S3s and Sss.
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Figure S10. RMSD diagrams of MCNB2 at temperatures of 40k, 50k, and 60k.
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Figure S11. The AIMD trajectory of MCNB2 at 10 - 60K. One frame structure is taken every 100
frames, with a total of 30 frames. Red and blue represent the structures in the early and late stages

of the simulation respectively.
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Figure S12. TDM diagrams of MCNB2 under Si (a), S14 (b), S26 (¢), Ss4 (d).
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Figure S13. TDM of the two-step transition of TMCNB in Sg4, from the ground state to the
intermediate state (a) and from the intermediate state to the final state (b). TDM of the two-step
transition of TMCNB in Sg7, from the ground state to the intermediate state (c¢) and from the
intermediate state to the final state (d).
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Figure S14. Isosurfaces of TEDM/TMDM of TMCNB in the excited states of Sss (a, b). The blue



and green isosurfaces represent the positive and negative TEDM, respectively, and the yellow and

purple isosurfaces represent the positive and negative TMDM, respectively.

X Y

Figure S15. Isosurfaces of TEDM/TMDM of TMCNB in the excited states of S79 (a, b). The blue
and green isosurfaces represent the positive and negative TEDM, respectively, and the yellow and

purple isosurfaces represent the positive and negative TMDM, respectively.

Figure S16. Isosurfaces of TEDM/TMDM of TMCNB in the excited states of Sgs (a, b). The blue



and green isosurfaces represent the positive and negative TEDM, respectively, and the yellow and

purple isosurfaces represent the positive and negative TMDM, respectively.
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Figure S17. TDM diagrams of TEDM/TMDM of MCNB2 under S»7 and S3s.



DM

TEDM TE

34x10" 3.3x10" Lax10™
o o o

26x107 gy 2.5x10 0 1.0x10
1.8x107 17x107 6.3x10?
"l‘ IEDM 975107 5 60 9.9x10% 60 2.3x10?
14x107 § 2.3x107 -17x10°
_sx107" ¥ sang? 40 -5.7x10°
1 . 1 » 2

st ) et 9.7x10°
-2.3x10 -2.0x10" -14x10"
-3.2x10 -2.8x10" -1.8x10"

40 20 40 60 S0 20 4 60 80

Atom Atom list TMDM

list
- J— TMDM | oot 12x10%
143107 gg L4x10? 8.0x10?
9.6x10° 9.6x107 4.2x107
TMDM :« 533107 60 s7x10? 48x10°
g Lox107 3 1.7x10? -3.3x10°
w40 23107 ° -2.2x10° -7.1x10°
R L -6.2x10° -11x10"
-1.2x10" -L0x10" -1.5x10"
-1.6x10 -L4x10" -1.8x10"
20 40 60 S0 80
Atom list Atom list
Atom list s6x100 o TEDM ' 123107
o e 8.9x10?
20507 o
1.8x10" : 54x107
2
TEDM 7610%, 60 14x107 A9l0]
-2.0x10F s -1.5x10°
£
Lax10T 40 SR 5.0x10?
-2.4x107 . 1.6x10" -8.5x107
o
-3.4x107 255107 -1.2x10
o
-4.5x107 -3.5x107 -1.5x10
S 8 4 40 80 20 4 60 80 20 4 60 80
— Atom list TMDM oy 1.6x10"
1
1.5x10" - 175107 11x10
9.9x10? 13x107 a7 555107
szxm"g 60 8.4x107 5.3x10°
2
5.0x10°8 4.0x102 -4.5x10°
42107 9 ~40x10° : -9.5x10°
-8.9x10° 5 -4.8x107 -1.5x10"
-1.4x10" -9.2x10° - -2.0x10"
-1.8x10" -Lax10? -2.5x10"
20 4 60 80 .
Atom list Atom list Atom list

X Y Z

Figure S18. TDM diagrams of TEDM/TMDM of MCNB2 under S79 and Sga.



