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Spintronics is an approach to electronics in which the spin of the elec-
tron is exploited to control the electric resistance R of devices. One basic
building block is the spin-valve, which is formed if two ferromagnetic
electrodes are separated by a thin tunnelling barrier. In such devices, R
depends on the orientation of the magnetization of the electrodes. It is
usually larger in the antiparallel than in the parallel configuration. The
relative difference of R, the so-called magneto-resistance (MR), is then
positive.

The MR may become anomalous (negative), if the transmission prob-
ability of electrons through the device is spin or energy dependent. This
offers a route to the realization of gate-tunable MR devices. Using car-
bon nanotubes with a new type of ferromagnetic contacts [1] (based on
the Pd1−xNix alloy), we demonstrate a spin field-effect transistor (Spin-
FET), in which the amplitude and the sign of the MR are tunable with
the gate voltage in a predictable manner [2].
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