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In a recent letter, Xu and Shproposed theoretically to A F spin-down
realize spin polarization in a two-dimensional electron gas® 1o
(2DEG) by using antisymmetrical double-barrier magnetic 3
structures. This is a generalization of our previowsrk on o
tunneling through a single double-barrier magnetic structure. § 0.5
Using the single particle effective mass approximation, they‘g
calculated the transmission probability, the spin polarization'g 0.0 X
P, the conductancé&, and the relative spin conductance (”
excesss, | =(G,—G))/(G;+G)). Here,G, andG, are the "GaAs
conductance with electron spin up and down, respectively.5 -0.5 | d=1
The authors found that beyond the second resonant energ® |
[see Figs. &) and 3b) of Ref. 1], the polarization oscillates 35 =1 . . (a)
very rapidly, in an almost random way, between and—1 ' > ' 4 '
yvith the incident glectron energy. Wg found t.hat this behav- Fermi energy (EI-JE )
ior is wrong and is an artifact of their numerical procedure, 0
which can be traced back to a problem of insufficient accu-
racy. The resonance peaks over which one has to integrat
are extremely sharfsee the inset of Fig.(h)], and if the
integration steps are not sufficiently small, the results of Ref.
1 are recovered. However, for sufficiently small integration
steps, the results as shown in Figsa)land ib) do not
exhibit any wild oscillations beyond the Fermi energy
Er/Ey~3.2 (GaA9, 3.4 (InAs). For Fermi energies that are ¢ 0.0
larger than these resonant energies, the relative spin condu%_ I
tance excess remains negative. The reason is that for thi® B=9
energy interval, the transmission of=—1 dominateqsee i 'g*=15
the :Sset of Fig. b)]. _ < " m*=0.024m (b)

urthermore, we generalized these results to nonzera _; . 0 . L .
temperature: G(u)= [ deG(e)(—adfy/de), where f, 0 .2 4
={exf(e—u)/ksT]+1} 1. Notice that for even small ther- Fermi energy (EF/EO)
mal fluctuations, the sharp peak in the conductance disap-
pears(see inset of Fig. 1 and consequently any interesting FIG. 1. The relative spin condu_ctance excess vs the Fermi energy)for

. . . GaAs and(b) InAs (T=0 K solid curve,T=0.2 K dashed curye All
effects in the relative spin conductance excess are destroy%gargmeters are taken the same as those in Ref. 1. The ing2tsimows the
[dashed line in Fig. ®]. For InAs, larger temperatures are conductance vs the Fermi energy for electrons with spin down, and the inset
needed to smooth out the spin polarizatieae dashed curve in (b) is the transmission probability as function of energy.

in Fig. 1(b)].

»
o

B=9
g"=0.44
m*=0.067m o

Conductance (50xG/G,)

T=0K

in

o

=4
o

°
>

Fermi gnergy (éF/EO) —-—-
Ed

in co

Relat
5
o

1]
o=1

:W““llllu. .

o=0

. "”““ll:}:
m‘ I

30 32 34 36 38

Energy (E/E))

—_

o
~o o
5 &

o
o

uctance excess

Transmission
°
&

Z

ond

lative

Part of this work was supported by the Flemish Science
Foundation and the Flemish-Hungarian Bilateral Cultural ex-
dpermanent address: Department of Theoretical Physics, University othange program.

Szeged, Aradi vtk. tere 1, Szeged, Hungary, and Institute of Physics, Uni-
versity of West Hungary, Bajcsy Z$t 6—7, Sopron, Hungary; electronic  H. Z. Xu and Z. Shi, Appl. Phys. Let81, 691 (2002.

mail: pgy@physx.u-szeged.hu 2G. Papp and F. M. Peeters, Appl. Phys. L&8, 2184 (2009); 79, 3198
YElectronic mail: francois.peeters@ua.ac.be (2001).

0003-6951/2603/82(20)/3570/1/$20.00 3570 © 2003 American Institute of Physics



