The Magnetism Reflectometer is a time-of-flight instrument optimized for studies of magnetic
thin films, superlattices, and nanoscale structures using reflectometry, off-specular scattering
and grazing incidence small-angle scattering. It is used to study the depth-profile and in-plane
magnetic and nonmagnetic structures of thin films. The incident beam is polarized using either
the reflection or transmission supermirror polarizers. Polarization analysis is performed using
the multichannel fan-shaped supermirror analyzer, or the *He in-situ pumping analyzer. The
instrument is enabled by a quick switch between polarized and unpolarized configurations

of the incident neutron beam. Wide-angle diffraction geometry (< 30 deg) is accessible for
experiments on thin films and multilayers.

APPLICATIONS

The Magnetism Reflectometer provides a broad variety of sample environment and
experimental conditions with external magnetic fields, wide temperature range and
electric fields to probe magnetism at the nanoscale in thin films and interfaces in quantum
materials, spintronics, functional materials, soft matter, and biology. Examples span a wide
range of materials:

e Interfacial complex behavior in quantum materials and structures hybridizing topological
insulators or superconductors with ferromagnets

e [ ow dimensional van der Waals thin films under electrostatic gating, strain, and interface/
proximity effects

e Complex oxide heterostructures
e Complex magnetic lateral structures, domains, skyrmions, patterned films
¢ In operando experiments using in situ photoexcitation, ferromagnetic resonance

e Polarized neutron beam also enables studies of non-magnetic materials including soft
matter for contrast variation, incoherent background reduction, and phase determination
for direct inversion of reflectivity data into real-space scattering-length density profiles.

For more information, contact

Valeria Lauter, lauterv@ornl.gov, 865.387.5389
Timothy Charlton, charltontr@ornl.gov, 865.394.4728
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