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Fig. 1. Schematic of investigated molecular junction consist-
ing of a benzene molecule sandwiched between two AGNRs
electrodes. The ends of the AGNRs electrodes adjacent to
the benzene molecule are cutting into ZTGs. The red and

blue areas can be set to P or AP spin configuration.
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Fig. 2. Spin-dependent PDOS in P spin configuration under zero bias voltage: (a) Left ZTG; (b) benzene molecule. The arrow in

panel (a) indicates the zoomed-in plots of spin-dependent PDOS near the Fermi energy.

R THE (HOMO) AER b, i T2k
REZLZ T 0.13 eV FhiL; Mgk SHLE (LUMO)
FER T, M THKRFEHRZ 25 0.15 eV K. 7
HZ A REBR 4 M 0.28 eV. il it 5T IR ZTG
PIBFSE TAEXT I 40, %3 ZTG 5 AGNRs DA K 4
SrFRE IR, HREPEACRER . SR, MR VE A
ZTG RYREVEDRES. INIE 2 FTLATE 2 A 31, 9K fE
e IFHIT A BERFZLR) PDOS WG (E A s/, HLH:
e B8 2K BB A 4 T LT FLIERRT T 4. #EI& 2(b)
o RS T RS PDOS, SRIGIFEH S ZTG 1Y
AT AR . 7T LA i b 7 B, R FAE SR BB
BT AT B Y PDOS 434, HEAT—> 2.50 eV
KIBERR. (BRI, 7 FHIETEL1.50 eV ZE4 Ak
TR ATERE R, ATERYEEE LN 0.10 eV
(Z2) F10.07 eV(f7). XVEHIR G F1E S ZTG &%
Ja KA T Al L, Wiz a2 B
ez, 75 2 ik—H45%.

N T EH WA B O R, B 3 AT
TAmE T P AT AP A5 5 eSS AR . A
THE 25 3 LR RN TR 1) ) R T R R
H R R AT 2 2. 3 ARG 28 A
BN, Fo P A AP F4 R ] DL i A w3 ok S 80
PRy M AR 3 AT LA, ¥ e B 5 A
1E ZTGs L, P EpAmfes5 ZTGs fHi%#9 AGNRs
b, HEZSRET ZTGs (0 H iefsfs. BA 3,
S HABX AN L, ZTCs 8T Z A7 AR 21
e E B . SRR R A e R B Tl &
A, X 55EHT 6T ZGNRs BT 7 45 5 — 5 13233,
t T ZTGs I =ML, WA MO EAHMFE R B

Jié. AL BT R AT A, T PN T 4 B Bk
TGP % e 1 EVA BTk 140, Ak, AIET 3 AT LA AE
WA B, A ER A A EEAE P A AP MR
JEAHRIY. X AP A et B2 id /o P A
JREHE T A RS B B B AR AR89 X T 2 i 73
T4, IS ZTGs Bh a7 T A, AP [ ety
BB RRER. NI, 2315 T PRl A ety
O X R . P A BER BT RIRERE LN 2,
o HIREET. AP H e BT AIRERE Y 0. 3%
L[V S BRAE v e E oA A5 2R v, e A e
) EAYHFES T P A BN AR

k | §

2020 - B

t\’_‘(\. | @ v L L - L “ L
3 T, P (a) Ml AP (b) e B & 1 e L
SRR LT 0 A F R A BE ) AT E BE R AR
Sy . P B E BN 0.02
Fig. 3. The net spin density distribution for the P (a) and
AP (b) spin configurations under zero bias voltage.
Magenta and cyan colors represent the spin-up and spin-

down density distribution, respectively. The isovalue is
0.02.
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Fig. 4. Total and spin-dependent current-voltage curves of molecular junction in P (a) and AP (b) spin configurations.
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Fig. 6. (a), (b) Spin-dependent transmission spectra of molecular junction in P spin configuration at 2.0 and 3.0 V, respectively;

(¢), (d) spin-dependent transmission spectra of molecular junction in AP spin configuration at 2.0 and 3.0 V; (e), (f) total transmis-

sion spectra of molecular junction in P and AP spin configurations at 2.0 and 3.0 V, respectively. The dashed lines indicate the

bias window.
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Theoretical study of introducing spin into nonmagnetic
graphene-based single-molecule junction by edge
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Abstract

Injecting spins into nonmagnetic molecular devices has attracted much attention in molecular spintronics.
Herein, we propose a novel strategy to introduce magnetism into a single benzene molecule coupled with two
armchair graphene nanoribbons (AGNR) electrodes, where the ends of two AGNR electrodes are cut into
zigzag-edge triangular graphenes (ZTGs). The spin-dependent transport properties of the molecular junction are
investigated by using the density functional theory (DFT) combined with the non-equilibrium Green’s function
(NEGF) method. The analyses of the spin-dependent projected density of states and the net spin density
distribution of the scattering region reveal that the intrinsic magnetism of the ZTGs is weakened, owing to spin
transfer from ZTGs to AGNR electrodes and the benzene molecule. More interestingly, the attenuated intrinsic
magnetism of the ZTGs can still contribute to a significant spin transport of the molecular junction. Transport
calculations show that in the parallel spin configuration, a large spin polarization of nearly 90% current is
obtained. However, the spin polarization of current is reversed in antiparallel spin configuration. Positive or
negative tunneling magnetoresistance (TMR) can be modulated by bias voltage. A TMR up to 53% is obtained
in the device. The results are further analyzed from the transmission spectra and local density of states. This
work presents a promising potential applications of the ZTGs in the field of molecular spintronics, which can

contribute to the design of graphene nanoribbons based molecular spintronic devices.
Keywords: molecular spintronics, spin transport, single-molecule junctions, zigzag-edge triangular graphene
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