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The aim of this study is approaching to the metallic state of hydrogen by compressing metal hydrides

LiH, and BeH, that consists of large amount of hydrogen.
In order to synthesize LiH, and BeH,, high-pressure and temperature method was applied. The chemical
potential of hydrogen exhibits significant increase at pressures above 1 GPa (1 GPa = 10000 bar). In
addition to pressure, we added high temperature to enhance the chemical reaction between metals and
hydrogen.

The mixture of Li and H, was mixed and heated at 6 GPa and 1800 K, and then it was squeezed to 30
GPa. A cubic structure was confirmed in X-ray diffraction and it was found that its atomic volume was
21 % larger than that of LiH that has been the only known stable phase of |ithiumhydride. Raman scattering
measurements indicated that the material consists of Hy molecules in its crystal lattice. These results
indicate that the novel |ithium hydride LiH, (x>1) was synthesized using high pressure and temperature.
It isconsidered that this LiHymight be LiH, or LiHs. The synthesized LiH,was confirmed to be a transparent
insulator up to 180 GPa.

The mixtures of Be and H, were heated to 2000 K at 6 GPa and 12 GPa. The samples heated at 6 GPa and
12 GPa were confirmed to be in hcp and fcc structures, respectively. Both of phases have significantly
larger atomic volumes than that of pure-Be metal. This result supported the synthesis of novel Be hydrides
BeH,. The hcp—BeH, was confirmed to be stable up to 20 GPa and it did not show metallic reflection.

This study was successful in the synthesis of novel hydrogen rich metal hydrides, but the metallic
state of them was not achieved. However, various new phenomena were confirmed in H, molecules that were
contained in the crystal lattice of LiH, This indicates that LiH, synthesized in this work is suitable
to reveal the new aspects of physical and chemical properties of H, under pressures. At this point,
this work is considered to have significant contribution to open up the door to the new filed of materials
science/physics.
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