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Abstract: The properties of the neutron —a massive particle, whose de Broglie wavelength is of atomic
spacing for kinetic energies that are equivalent to room temperature, with net neutral charge, spin 7,
and interaction with the nuclei of matter via the strong nuclear force — enable one to gain unique
insights into materials science and the nature of the universe. Imaging with neutrons has seen strong
development in the past two decades, driven by the rapid improvements in digital cameras and the
ability to use the properties of the neutron to generate a variety of image contrasts. In this talk, I'll give
an overview of the start of the NIST neutron imaging program and how we’ve augmented our
measurements with a simultaneous X-ray source [1]. I'll discuss dark-field imaging using grating
interferometers that enable one to obtain multi-scale images spanning length scales from the
femtometer to decimeter [2]. The focus of the discussion will be on the current state of the art in
neutron microscopy, and the outlook for the field with the nearly completed first neutron equivalent to
Hooke’s microscope with lens based on Wolter optics [3,4].
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Neutron polarization ilmages of a quantum magnet (HgCr.Sey) at various applied pressures and cryogenic temperatures through
the ferromagnetic transition [3]. The top two rows were acquired with the prototype Wolter optic shown in the bottom right,
while conventional pinhole neutron imaging was employed to capture the images in the bottom row. The images with the
Wolter optic were acquired in half the time and had a spatial resolution that was a factor 5 finer than the conventional images.
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