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Imaging spin transport in a semiconductor with an iron-
filled carbon nanotube ANDREW BERGER, VIDYA BHALLAMUDI, DO-
MINIC LABANOWSKI, PALASH BANERJEE, CAMELIA MARGINEAN, DENIS
PELEKHOV, DAVID STROUD, P. CHRIS HAMMEL, The Ohio State University,
KATHY MCCREARY, ROLAND KAWAKAMI, University of California, River-
side, FRANZISKA WOLNY, THOMAS MUEHL, Leibniz Institue for Solid State
and Materials Research, Dresden — There has been much recent progress in the field
of spintronic device fabrication, creating a need for characterization tools. We are
developing a low-temperature scanned probe microscope with the ability to position,
with high precision, a magnetized iron-filled carbon nanotube above a spin-injected
semiconductor device [1]. The inhomogeneous field of this unique magnetic probe
will be experienced by spins in the sample. We have developed a technique for sim-
ulating the effects of such an inhomogeneous field [2]. Crucially, we find that our
scanned probe technique can create highly localized spin density features on a length
scale comparable to the nanotube diameter. This will allow for spatial mapping of
the spin density with high resolution – a capability not possible in current electri-
cal detection schemes. Such experiments may provide information about interface
effects, scattering, and material properties which influence spin behavior.
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