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Abstract

Spatial velocity modulation control of electron transmission waves in graphene has been pro-
posed. Based on this, we propose a normal/ferromagnetic/normal heterojunction of graphene,
and investigate the spin-dependent electron transport behavior of the graphene heterojunction
with spatial velocity modulation control in the presence of the exchange field induced by the fer-
romagnet deposition on the graphene layer. The results show that the transmission and conduc-
tion coefficients of the electron with different spins are obviously dependent on Fermi velocity
and exchange field, and show approximately periodic oscillation characteristics. The conduction
coefficient of spin inversion parallel to the exchange field is significantly higher than that of spin
parallel to the exchange field, resulting in spin polarization, which can reach about -60%. This
could open up a whole new class of spin-dependent electronic devices.
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IR — N B s R A I AR R RS . A S R R R T i & DA 5k T AT
ZORVE, XA AAMTRES EAEAR R 4t Dirac-Weyl 9KF[1] [2]ERME. fEREBRIENT, A%
I (0T 5 A6 (RE B EL B ) A2 FH R NN SEAN AR (K, KOV AR, A7 A BRI IX T A, BRATIAR Z Ak e
HEo FEAKPLOHE AT KK BT 1A LN X, B I 5 R A S P i B 1 R I AR e e T B R
H, =tv.o-p, Hir=+15000 BKR o K(K), HICKEL v, ~10°m/fs, p=(p,.p,) AR
WA THERET, o=(0,.0,)RERER1] [2]. 54T AR FREMLL, SRR
THAEAE SR — A FHE YR, WTiE SRR, o H SR T RN, A/ i
B[2]0 XECRFVE AT XA SR SR AR I T AR L R

FRIGEAVZ EENM AR, BRSBTS H, ST R RN B e E A
HAEM . EXRARKRIEAR, Rl Bim s, RIEEA RN, Tk, —SOT A8 | ik T
FIBH I O IR . BRI A E A R0 O IR 1 AR R IR S . A seEs bR i@
WY, %E S BRI SR BIE TP AT I B e A AL, AR BRI DT WA B3] kA,
A 2 JA R DU 45 AR B SR ™= A i, R T D@ i it n M5 A ) FL 37 R AR g At (4] [5]. A BER T
[6] [71FASEERSRINR] [9], A s AT LIS BRHA 40T 0 ML 175 575 F A 200 249% Hex, i8I Hex 7]
DASEIRGT L E R ARy, AT S g . e I G it s R4 2k 44 EuO 51 A
SR AS I RS AL TH N 5 meV [7]. Sl ORI FE R AR A 30 5 VA8 S ik CrSBr 1) 51 A7 28085
AL LE 27~32 meV WHI[8], FEA SRR E MDA L IE TmsFesO, 18], H IS R BEE T/ N AT
L 132 meV [9].
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WAL . FESEBRR IR, R R T B R AT R . ARk, BT RE TREMIERE, A SR Bt
K P T P 1 DL A T ARRE S oSG b, A SR P A B RS TT LB I A48 2 13 ] [ 14]
FAR[15] [16] HIZBEATIRMI[17]. sehh, MAEbE TR, HREE T - BT Z R LN, Sl
BAEAR ARG B A T AL AL 58 15[ 18] 0 IR LG FA A 42 B AT L 1 B SLHLRT ri 1 (4w sk A AT
REo SRT, BLEAIITA, I PR AT FU A0 S0 7 B 45 E e T IS IE A R R

FEARSCH, BATBARREVE LR GARRE TSI A SRR I, T AR 3 I AZHBE Ry BATRIBETH
A SR LE W /BB TR (NVF/ND SR 46, L I3 A 8 2 1) SRR P T DA 3 45 % R 3t o~ AR AT
A BATHT B R PR SRR T 1 (1 B e Ia 1) — Rl etk . B FUA SRR W] ANTR) B e
B AL T R B BT SO, 2P BUIHRGRIE, B R R AT A 41-60%.
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Figure 1. Diagram of the graphene N/F/N heterostructure where the Fermi ve-
locity of electrons in the NG layer is modulated to be greater than, equal to, or
less than the Fermi velocity electrons in the FG layer
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Figure 2. Schematic diagram of the transmission coefficient of electrons in the graphene N/F/F heterojunction with the inci-
dence Angle ¢
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Figure 3. Schematic diagram of the electron conductivity of gra-
phene N/F/N heterojunction with the exchange field A
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Figure 4. Schematic diagram of spin polarizability P of the electron in graphene N/F/N hete-
rojunction with the change of exchange field A
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