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How to Get Molecular Spin-Polarization Using Spin-Polarized STM
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1-nm-size single organic molecules have attracted as a key material to realize ultra-small spintronic devices such as
single molecular giant magnetoresistance memory. The origin of such unique magnetic properties is spin-polarization
vector in the single molecules induced by contacting magnetic electrodes. Atomically-resolved spin-polarized STM has
been used to measure quantitatively the spin polarization ; however, in this study we point out that the reported method
includes crucial ambiguity. A use of normalized (dI/dV)/T shows true spin polarization of the single molecules on

magnetic domains.
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Fig. 1. (color online). (a) STM single molecular junction. (b)
MR through a single molecule. (¢, d) STM magnetic dI/dV
imaging of single molecules on magnetic domains in parallel
and antiparallel spin configurations.
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Fig. 2. (color online). Spin-dependent tip-sample separation
in spin-polarized STM measurement.
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Fig. 3. (color online). Magnetic contrast reversal due to
setpoint voltages (Vs) (70 X 70 nm, 500 pA).
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Fig.4. (color online). Model of sample minority and
majority spin local density of states (LDOS). The sample spin
polarizations (Ps) are different between the setpoint voltages
of 1, 2, and 3.
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(color online). Simulated dI/dV curves with a convolution of the sample spin-polarized LDOS and the

tunneling probability functions (7), and also obtained dI/dV asymmetry (A aav), in the different setpoint-voltage (Vs)
cases. In the LDOS, solid and dashed lines denote majority and minority states. In 7" and dI/dV, solid and dashed

lines denote parallel and antiparallel configurations.



AT | 379
Spin-polarized
LDOS T
9.0 16.0
« | | Molecule [ ]
& H .,|I 14.0 .. ‘,
i { 120 !
=60 | ! \ {
<50 ! %10.0 A i
:a.u :8'0 \‘\ ,"
810 so  Substrate /
20— N Molecule
1.0 N — 2.0 ey
vo 1 Substrate - - _
-1.5 -1:D 05 00 05 10 15 -15 -10 -05 00 05 10 15 -15 -1.0 -05 00 05 10 15
" : Sample bias[v] Sample bias[V] Sample bias[V]
Vs

Fig. 6.

(color online). Simulated dI/dV curves with a convolution of the sample spin-

polarized LDOS and the tunneling probability functions (7) for single molecules on magnetic
domains. In the LDOS, solid and dashed lines denote majority and minority states. In 7" and
dl/dV, solid and dashed lines denote parallel and antiparallel configurations.
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Fig.7. (color online). Models of how to get x, y, and z
components of sample spin-polarization vectors with antifer-
romagntic tips and applying magnetic fields.
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