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Abstract:
Neutron scattering is a mature technique for determining the positions and movements of atoms in

condensed matter. Features of the interaction between neutrons and matter allow the technique to
achieve results that often cannot be obtained in any other way. Because large fluxes of neutrons are
so hard to produce, the method is usually practiced at large central facilities but, even so, there are
many materials and phenomena that are beyond reach because neutron fluxes are much lower than,
for example, x-ray flux from a synchrotron light source. In an attempt to overcome this problem, my
collaborators and | have been working on a technique that makes more efficient use of neutrons by
coding the direction of travel of the neutron into the phase of the neutron wavefunction and using an
interferometric technique to measure the neutron scattering. After providing some background on
neutron scattering, | will show how our method works by demonstrating a simple optical analogy
based on so-called Wollaston prisms that were invented for light at the end of the 18™ Century. | will
show that with our method we are currently able to measure structural correlations in thin films over
distances between a few nanometers and 500 nm.
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