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A magnetic tunnel junction consisting of two ferromagnetic (FM) layers separated by a tunnel barrier exhibits a large
tunnel magnetoresistance (TMR), depending on the relative magnetization direction of the two FM layers. Recently, a similar
magnetoresistnace effect (so-called tunneling anisotropic magnetoresistance, TAMR) is observed in tunnel junctions with only
one FM layer where the TMR is not present. Studies in ferromagnetic semiconductor devices showed that TAMR response
can in principle be huge and richer than TMR, with the magnitude and sign dependent on the magnetic field orientation and
electric fields. Theoretical work predicted [1] that the TAMR effect is generic in FMs with spin-orbit (SO)-coupling, including
the transition metal systems. In this work we present a study of the TAMR effect in a tunnel junction with a single FM
electrode of Co/Pt multilayer [2]. While in stacks with the FM electrode terminated by a Co film the TAMR shows around
0.15% (fig 1, right panel), for FM electrodes terminated by two monolayers of Pt we observe two order of magnitude
enhancement of the TAMR (fig 1, left panel) and a stronger dependence on field, temperature and bias. The large
enhancement of the TAMR signal is attributed to the induced moment and strong SO-coupling in the two-monolayer Pt film
inserted between Co and the tunnel barrier. The discussion of the results is based on relativistic ab initio calculation of
magnetization orientation dependent densities of states of Co and Co/Pt model systems
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Fig. 1. TAMR [(Re — Ro)/Ro] at -5 mV bias and 4 K (6=0 perp. to plane, 6=90 in-plane). Insets: SQUID magnetization measurements in out
of plane magnetic fields.
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It has been well known that the spin-dependent tunneling effect leads to tunneling magnetoresistance (TMR) in magnetic
tunnel junctions (MTJs) is very sensitive to the interface between I and FM, as well as to the electronic band structure of
electrodes. The MTJ with a non-magnetic layer (NM) inserted between I and FM is one of the structures to investigate the
interface sensitivity. In the past decade, the effect of NM inserted layer on TMR in MTJs has been investigated theoretically
[1,2] and experimentally [3-5]. It has been found that the TMR diminished significantly at the NM layer thickness within a
few tens of A and the estimated spin decay length
reached only few A. However, there has not been
reported the TMR and spin decay in a semimetal sk
inserted MTJs. We report the spin-dependent transport
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properties in a semi-metallic Bi-inserted MTJs. Clear 4

spin-dependent tunneling effects in the Bi-inserted

MTJs were observed at room temperature. The g 3

relatively slow decay of TMR observed experimentally I

as a function of the Bi layer thickness. The spin decay E 2

length of injected spin- polarized electrons in the

inserted Bi layer is quantitatively estimated. Also, a 1

spin decaying in the Bi-inserted layer is investigated

by taking into account the directions and the 0

magnitude of an applied electric field. Our results -800 -6I00 _4'00 _2'00 ('J 260 460 660 8(IJ

demonstrate the extension of successful spin tunnel
injection and detection of spin-polarized electrons to a
novel material system, semimetallic bismuth.
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Fig. 1. Representative TMR curve measured at room temperature.
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