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Transmission Through Gate-Induced Magnetic Islands
on Graphene Nanoribbons
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Abstract We study the spin-dependent transmission through a potential barrier in
a zigzag graphene nanoribbon. In particular, we consider the effect of the magnetic
order of the ribbon induced by the modulation of the local density introduced by the
barrier. We model the system using an Anderson—Hubbard model that we treat in
the mean field approximation. We solve this problem self-consistently and calculate
the transmission coefficient using the recursive Green function method. We find that
Fano-like interference dips appear on one of the spin channels as the result of the
presence of spin polarized edge states in the barrier.

Keywords Graphene - Spin-dependent transport - Nanoribbons
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Canales de Grafeno
Resultados de
primeros principios

1.5

G-Channel.

X

Channel  a, (A) My (us) M, (us) Mg (up) M, ()

4-aB 21.75 1.60 0.97 0.38 0.34
6-apf 25.83 1.47 0.84 0.31 0.31
8-ap 30.06 0.82 0.45 0.08 0.31

10-a B 34.29 0.71 0.37 0.03 0.31




Ajuste de Wannier - Verificacion de parametros.

o= 0 0 0 1m) = Gy
: e e

0 0 0 g4 --- M(;;,.b}ZT(k}TMﬁ,(k,h}T(Hb}_

Zq;;;} |9 ] kR gk

m=1

(a) \Pnko(x) (b) \l’nkl(X) (©) Wnkz(x)




Ajuste de Wannier - Verificacion de parametros.
Para un “k” fijo

15 |

o M%M (i]l X g g ) fe (2?)3 /ZB [Z /i wmk>] T dk
: : EE U . m=1
4 [] ﬂ Eq D
0 0 0 Eq =" M[k,b} _ T(kﬁMD’(k’b}T(k“Fb} |

€50 |1
e




Ajuste de Wannier - Verificacion de parametros.

;ll"‘

OKS-XY 1

OKS XY -

qmg

'IIOI.I‘IJI

Illuuf .1..], iy
':uul... E“ "‘":.!.:
TR 1

(a): ® py (b): ® px + py (c): ® px + py (d): ® py (e): ® pg
Canal de Grafeno Zona Fluorada (C) Zona Fluorada (F) Zona Fluorada (C) Zona Fluorada (F)
ol NV 5 Y =l TR - ? L L LA S A S
4 Loe " .-"_ |- - pu " i.t;. = Las?® s £ =)
..mllij: “ .. .!"'.". s

0

0.5
k[Z]

0.5
k(2]

0 0.5 I

k(3]

0 0.5 I
k(3]



Ajuste de Wannier - Verificacion de parametros.

¢ \ S ftb IR O v
i .o n'i';,?"."’“ L.’Y'?
e M M :-{_.." “—“—“""'r..\: .‘\3’\:‘\:"
6-aa (G-Channel) 6-aa (FG-Zone) 6-aa (FG-Zone) 6-a (G-Channel) 6-af (FG-Zone) 6-a3 (FG-Zone)
Cpee  Cme _ Fpoe Cpit = Cipat = Fpi o
m::?lﬂ-l ".*I"II‘.'(} A :?::?;:::3132::::-:_,_ (f) h

et Astates—

T states

0.2 06 : : _ s ; 0.6
k(3] ~

a a




Ajuste de Wannier - - - N
Verificacion de parémetros.W
Q k ik-R
|wnr) = EE /Z . m;ﬂng |”¢’mk>] e dk b

MkH — ) Tp 0 (kb) lk+b)

(a) Wnko(x) (b) ‘lfnkl(x) ©) Wnkz(x)

S asSaeen s

(b); 4 .
%”%’%L‘g «t%‘“ . “, " “V&?&?

6-aff unit cell.




Funciones de Bloch

Modelo de Hubbard y método Hartree-Fock S o o ¢
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Ajuste de los resultados DFT.
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Conclusiones - Referencias.

1. Los canales de grafeno (F-GNR) tienen propiedades similares a las cintas de grafeno (ZGNR).
2. La diferencia entre estados de borde F-GNR respecto las ZGNR es su localizacidn, que permite

sintonizar un cambio de fase respecto el ancho del canal.
3 Los orbitales de Wannier reproducen los resultados DFT de sistemas con enlaces covalentes.

PHYSICAL REVIEW B 110, 115425 (2024)
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