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Investigating short-range magnetic correlations in
real space with magnetic pair distribution function
analysis

Short-range magnetic correlations play a key role in a wide variety of material systems, ranging from quan-
tum materials, such as geometrically frustrated magnets, to technologically applied materials, such as mag-
netocalorics. Quantitatively characterizing these correlations is necessary to gain a complete understanding
of these types of materials, but conventional techniques based on magnetic diffraction fail due to the short-
range nature of the correlations of interest. Magnetic pair distribution function (mPDF) analysis is an effective
method for studying short-range magnetic correlations by Fourier transforming the magnetic scattering into
real space, similar to the more familiar atomic pair distribution function method. mPDF analysis has been
applied successfully to numerous magnetic materials, including geometrically frustrated magnets, strongly
correlated electrons systems, magnetic thermoelectrics, multiferroics, and more. In this talk, I will introduce
the mPDF method, discuss its application to representative materials, and provide an overview of the software
tools available for mPDF analysis.
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