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Abstract: The structures, stabilities, and the open-shell singlet diradical characteristics of the Mobius[n] (n =7
~ 10) were investigated based on an unrestricted broken spin-symmetry density functional theory (UBS-DFT),
to provide a theoretical basis for the basic research of Mobius single-layer nanotubes and spintronics materials.
The calculations indicate that the ground state of the Mobius[n] changes from close-shell (CS) singlet state into
open-shell (OS) one with increasing the number of the fused six-membered rings. The ground states of both
Mobius[7] and Mobius[8] are CS singlet states, while that of the both Mobius[9] and M6bius[10] are OS ones.
The M6bius[9] and Mobius[10] exhibit significant open-shell singlet diradical characteristics.
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Fig.2 Structures of the Mobius cyclacenes (Mobius[n],
n="7~10)
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Table 1 Relative geometric parameters (in A) of Mébius cyclacenes (Mébius[n], n = 7~10)
Mobius[7] Mobius[8]
CS (N T CS (N T
C1-C2 1.475 1.484 1.484 1.480 1.491 1.494
C1-C3 1.506 1.424 1.421 1.487 1.415 1.395
C2-C4 1.487 1.453 1.453 1.474 1.352 1.358
C3-C4 2.926 2.801 2.802 3.018 2.849 2.897
C3-C5 1.345 1.519 1.523 1.327 1.495 1.485
C4-Co6 1.321 1.349 1.349 1.314 1.463 1.469
C5-C6 2.730 1.496 1.493 2.759 1.483 1.514
C5-C7 1.334 1.366 1.366 1.323 1.358 1.378
C6-C8 1.317 1.479 1.483 1.314 1.371 1.376
C7-C8 2.954 2.824 2.830 3.012 2.862 2.596
Mébius[9] Mébius[10]
CS oS T CS (N T
C1-C2 1.493 1.487 1.479 1.498 1.487 1.483
C1-C3 1.430 1.458 1.402 1.436 1.386 1.419
C2-C4 1.445 1.460 1.406 1.418 1.357 1.454
C3-C4 2.842 2.859 2.839 2.839 2.846 2.853
C3-C5 1.441 1.441 1.482 1.427 1.475 1.465
C4-Co6 1.355 1.348 1.388 1.378 1.453 1.389
C5-C6 1.501 1.490 1.473 1.501 1.470 1.487
C5-C7 1.379 1.378 1.367 1.383 1.368 1.364
C6-C8 1.434 1.456 1.432 1.407 1.373 1.455
C7-C8 2.823 2.849 2.840 2.837 2.838 2.850
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Fig.3 Relative energies of the Mobius cyclacenes (Mobius[n], n=7~10)
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Table 2 Values of singlet diradical characteristics (yo)
for OS of Méobius[n], (n =7~10)

Yo

Mébius[7] 0.795
Mébius[8] 0.770
Mébius[9] 0.770
Mébius[10] 0.772
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Fig.4 Singlet diradical electron localizations of the OS
Mobius cyclacenes (Mobius[n], n = 7~10)
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