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# O B HE Development of spin-contrast-variation neutron powder diffractometry using a d

ynamically polarized crystal sample by micronization

We performed spin-contrast-variation neutron powder diffractometry with a dynamically
polarized crystal sample. We also demonstrated that the intensities of neutron diffraction
change following proton polarization and, consequently, the structure factor of hydrogen
could be observed. Neutron scattering has opposite natures: coherence and incoherence. The
former forms diffraction peaks that indicate the crystal sample's structural information,
while the latter does a broad background spectrum. In terms of spin dependence, hydrogen is
specifically stronger than other nuclei. Therefore, using a spin-contrast-variation method of
neutron scattering, we can obtain some structural information about which hydrogen
contributes from scattering data that changes depending on the polarization.

Hydrogen in a sample is usually polarized by the dynamic nuclear polarization technique.
However, such a technique is only applied to amorphous samples, and so is the spin-contrast
method.

In order to solve this problem, we have recently succeeded in developing a sample
preparation technique by micronization to polarized crystalline samples. This sample
preparation makes it possible to develop the spin-contrast-variation neutron powder
diffractometry. With micronized L-glutamic acid crystals dispersed in a deuterated
polystyrene matrix of a polarizing agent, we observed the neutron scattering intensities
changing in accordance with the proton polarization. The polarization in the crystalline
sample was determined 15.2 + 0.4% at a 3.3 T magnetic field and 1.2 K sample's temperature
as a result of incoherent scattering intensity.

We employed the way of reduced chi-square to compare the diffraction peaks with a
calculation using the known structure factor of L-glutamic acid and found that the
experimental and calculated results agreed. As a result, we confirmed that
spin-contrast-variation neutron powder diffractometry could extract the peaks caused by
hydrogen atoms from diffraction peaks by all nucleus due to the variation of peak intensities
with polarized scattering data and unpolarized one. This technique is expected to establish a
new method of analyzing structures of hydrogen-containing materials that are difficult to be
determined by the conventional way of powder diffractometry.
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