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Harnessing the spin dependence of the neutron scattering cross section for hydrogen, Dynamic Nuclear Polarization (DNP) is a
potentially powerful technique for neutron diffraction measurements, especially for biological systems. Polarizing the neutron beam
and aligning the proton spins in a polarized sample modulates and tunes the coherent and incoherent neutron scattering cross-sections
of hydrogen [1], in ideal cases maximizing the scattering from - and visibility of - hydrogen atoms in the sample while simultaneously
minimizing the incoherent background to zero (see Figure 1).

ORNL has developed a prototype system for the purpose of performing proof-of-concept Neutron Macromolecular Crystallography
measurements which highlight the potential of DNP [2]. We will describe DNP concepts, experimental design, labelling strategies
and the most recent results, as well as considering future prospects for data collection and analysis that these techniques enable.
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Figure 1. Coherent, incoherent and total scattering cross section of hydrogen as a function of the proton polarization for fully
polarized neutrons.
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