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The hydrogen vibrational modes in LaH, samples have been investigated
by pulsed neutron spectroscopy. The results are compared with a simple

model emphasizing strong H—H forces and the lack of stoichiometry in
LaH, 5



Structure of fcc B-RH,,,

O fcc metal sublattice
@ t-sites (full H occupation)

® o-—sites (x—dependent H occupation)



LaH, Phase Diagram
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LaH, Vibrational Densities of States
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Isotope Dilution Spectroscopy of B-Y(H,D,,),
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Isotope Dilution Spectroscopy of B-Y(H,D,,),
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H -Ordered LaH, ,: LaH, ., and Structures

Low-T ordered arrangement of (042) planes containing the o-site H atoms

LaH, ., 14,/amd

LaH, ,c 14/mmm



H, Ordering in B-TbH,,,

Neutron Counts

B _TbH2.19

Neutron Counts

100
Energy Loss (meV) Energy Loss (meV)



H, Sublattice Ordering in B-LaH
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Low-T Incommensurate Structure in B-LaD,_,

Bragg Scattering around

the [220] Reflection for LaD,_
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lonic Conduction in Li and Na Hydroborates
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Relative Anion Sizes of Hydroborate Anions
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Order-Disorder Phase Transition in Na,B,,H,,
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Elastic Incoherent Structure Factor

BH,  Dynamics of LiBH,-Lil

EISF’s for 1:1 LiBH,-Lil (hexagonal phase)
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Rotational Dynamics of B,,H,,%" Anions
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Verdal et al., J. Phys. Chem. C 118, 17483 (2014).



Reorientational Jump Frequencies in Na,B,,H,,

Temperature (K)
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An activation energy of 260(20) meV is in agreement with that from NMR. Jump
frequencies for B,,H,,% are ~3x higher than those for B;,D,,> anions and orders of

magnitude higher than Na* cation diffusive jump frequencies.
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Elastic Incoherent Structure Factor
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Despite a variety of possible reorientational mechanisms as a result of the disordered Na*
sublattice, anion reorientations in Na,B,,H;, tend to be predominantly uniaxial in nature.
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It was predicted and demonstrated that total cross section
measurements with long wavelength neutrons were very sensitive
to the total inelastic scattering that results from neutron-energy- 6000 -

gain scattering processes involving large amplitude
vibrational or rotational modes in hydrogenous materials.
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