Simultaneous polarized neutron reflectometry and anisotropic
magnetoresistance measurements

A novel experimental facility to carry out simultaneous polarized neutron reflectometry (PNR)
and anisotropic magnetoresistance (AMR) measurements is presented. Performing both
techniques at the same time increases their strength considerably. The proof of concept of
this method is demonstrated on a CoO/Co bilayer exchange bias system. Although
information on the same phenomena, such as the coercivity or the reversal mechanism, can
be separately obtained from either of these techniques, the simultaneous application
optimizes the consistency between both. In this way, possible differences in experimental
conditions, such as applied magnetic field amplitude and orientation, sample temperature,
magnetic history, etc., can be ruled out. Consequently, only differences in the fundamental
sensitivities of the techniques can cause discrepancies in the interpretation between the two.
The almost instantaneous information obtained from AMR can be used to reveal time-
dependent effects during the PNR acquisition. Moreover, the information inferred from the
AMR measurements can be used for optimizing the experimental conditions for the PNR
measurements in a more efficient way than with the PNR measurements alone.
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() Picture of the sample holder used
for the simultaneous PNR and
AMR measurements.

(b) sSchematic representation of the
directions of the magnetic field,
the electrical current, and the
neutron beam direction. The
polarization of the neutrons is
parallel to the magnetic field.
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