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Magnetoresistance Effect in a Magnetic Barrier Nanostructure
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Abstract A Magnetoresistance device in a magnetically modulated two-dimensional electron gas» which can be real-

ized experimentally by the deposition of two parallel ferromagnetic strips on the top and bottom of a semiconductor

heterostructure, is proposed. It is shown that there exists a significant transmission difference for electrons through parallel

and antiparallel magnetization configurations,which leads to a considerable magnetoresistance effect.
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Figure 1 The model of magnetoresistance device

15 P LA

B (x)= |:B15(x+£J—XBZ(5 (x—é)],
2 2

e p B, 0 A & A IR IR ;
LB T2 10 1] B 5
X BRI (= 188 p/aP )
KT . AR, X FE—MERR
F14) s 2 e
, |:pv+EAy(x):|
» s

eng’o,
H = _x*+ m + = Bz X
2m, 2m, 4cm, <, (1)

Hore o BRARUTHE; 2 TR
P p BTSN o E2DEG AR Lande A
o =+1/-1Fn ABER L/ FHRT.

BB Landau MRE S BLA=[0, 4,005 0], B

Oa x<—£,
2
L L
A (x)=3<B , ——<x<—>
L) =15 2 2 (2)
B +XB, . -
L - 2
-_ d4 (x
Hif B (x) = A )o

AT I, 5IA 2 DML .

cnl

@wﬁz%=dﬁﬂmﬁ§@=£§;
XFE, AT BY AR DG 24 AT 7R G W A T 2

W45 B (xy~ B,B.(x) 3 BERH A— B 1A

Hebp x— [x; BEIE E—h o E(=EE)-

TETH I Gaas B (m’ =0.06m,, ¢'=0.44) I
B=0.1T, T7&1,=81.3 nm, £,;=0.17 meV-

T RGN 7 TR A, o T 15 1 R 5
AER Y (x, yy=e™ ¥(x), HF ky%@%y LRSS
Irite W) 2 T i —4ER 1LY Schrodinger 7 FE:

{;x_z_[ky + Ay (x)]z +2[E— mif/laz B, (x):|}11/(x) =0,(3)

FIAA A REA T

[ky +Ay (x):|2 4 m:g*g-sz (x)
2 4m,
AR, HALRZUH AR T REF Y, T EL AT
RO o ARIFHXTBR j, BORHIER I HL T 132 2
B A AR B (o fOREHE,
ITRTLAE Y 1 B8N p A BRI I 4 p F TR,
AR R TR . TE SR A RS W) TR AR
e, AT EIEN RSB A MR
TERANIXEE, AL —4E Schrodinger /72 (3) A
DL SR A0S 101, Horp B I8 R BSOS Y- TR O At 2

Ueﬁ ()C,ky) =



Fo fLAKZL

— N AR RS AL R B T R 51

o TEgRTERZ A DX, R BT LIS Oy

L
en (6 ) = exp(ik, y) exp(ik;x) + yexp(=ik,x)], x <= il

L
Woien (X; ¥) = Texp(ik, y)yexp(ik,x), x> 7

Hrp, k,= \/2E_[Ay/(x)+ky]2 ;

kerZE—[AWQj+kyT;
v/ e R S E SR Z o

E¢@Zﬁr§q<§,ﬁ@ﬁﬂu@ﬁ%

Y. (x,y)=exp (ikyy) [Aexp(ikx) + B exp(—ikx)]

Wl k= 2B (B +k,) 5

A F B 2T B i SR A R T E T A R R
%%,%ﬁﬂéﬁgﬁdahyéﬁf,ma,mu
M Landauer-Buttiker 22O B 1) L8 HL &

G@”:quda”¢ﬁfmwﬁmm9, (4)
Horrs O%M;U‘?x T A, S

28°mv. L . N N
G, = ST v S Fermi I L RGN

0 e

IR
Xt R LA PR X 1
]WRR:GP_GAP ﬁGP_GAP %uMMRR: GP_GAP , ;H\:EFI
£ 4P Go+Gyp

G, M G, BB AR A R

IR, R AR B 1 SRR H e

SRRIR, B MMRR SRR R R0
EIR Delta BAL B () RHH K55 K, MR AL

5%%@ﬁ%mﬁ@%%mﬂﬁ?%¢%@%§@o

xﬂ;hmw%ﬁmw@m%%mmm%ﬁégﬁgi
ST 0.036 9 (24 Bos SRS Gaas IR ). A3
Ueff':F'E/‘J,ﬁ\:ﬂﬂIJﬁHﬁi» Zeeman SUEE /N, Ht, 7F
Yo T E A T S A9 AR N,
105 T8 ol 2 2 w01

2 HREIR

H R T B PR p A AP H RGBS, 15
MBI B R T, R T,. 2 SR T By Z 0T

FIE HL TR AR RESEXS TR SR & =0 (928D, 1 (il
k) -1 (M), HE 2a) FE 2b) 435X 0 F p
T RIFN gp I RL, Hrp 85 S 508N B =1.0. B,=1.2F
1=3.0o \NE 2 FTLIEH, BT PR AANE &
— AT AR, LA, X 2 T HL A3 S R
WBRT —MHRE . SO RARMRES, Eask
RATUESE I —FEDs), T, BEIXT p AIFERREX
FAEIUD AR IR, (B2, MRGM p HRIEE
N AP AT, MK 2b) FTUIEH, LTS
KA RS, RS R RS T . X p
FARL, 4 p FTE SRR R 1 B X, FRBlAN K HH
Fe, FEl2ARRE I IRIE LTk (H2h 4p RIS A
RS LTI IR IR R AN TE A ),

1.0

0.8
0.6

0.4

Transmission 7,

0.2

0.0

a)

0.8

0.6

041

Transmission T,

02F

0.0

Energy £/ (E,)
b)

H, BTFHEHRH

Figure 2 The transmission probability of electrons
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Figure3 The conductance for the parallel and

anti-parallel magnetization configurations
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