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Fig. 1 FZ3m, P6smc and Cmcem phases: (a) energy changes withvolume, (b) volume changes with pressure, (c)
internal energy changes with pressure, (d) enthalpy changes with pressure
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Fig. 2 XRD patterns and crystal structures of Cmcm, F43mand P63mc, (a,c,e) XRD patterns measured by Kruglov
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Table 1 Cell parameters and volumes of Cmcm, F43m and P6smc phasesat 1 GPa, 8.5 GPa and 29 GPa,

respectively
Pressure (GPa) a(A) b(A) c(A) Volume (A3)
Exp. 3.438 7.150 6.200 _ . 38.102
C 1
e Cal. 3.379 7.126 6.363 %303
_ Exp. 5.319 5.319 53197 \\ \37.625
F43m 8.5

Cal. 5.252 5.252 36.210

A
Exp. 3.668 3.668 50608 33.600

P6s3mc 29 *P X
Cal. 3.644 3.64 5127 32.930
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Table 2 Elastic consta}%@g elastic moduli of F4_13m, P63mc and Cmem phases at 0 GPa and 30 GPa
GPa

Phase PI'CSSU“Cll - C12 C13 sz C23 C33 C44 C55 C66 B G

2‘31 94 114 147 98

F43m
m 333 175 136 228 109
280 85 67 312 97 148 103

P63mc
30 422 150 115 416 115 224 131
0 242 33 114 297 64 275 94 87 59 136 85
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30 335 93 162 477 100 409 119 110 96 214 120
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Theoretical Study on Structural Stability and Superionic Phase Transition

of UH; under High Pressure

DING Yugqing, JIA Xixi, ZHANG Wenhui, WANG Hui
(School of Physics and Electronic Engineering, Harbin Normal University, Harbin 150025,
Heilongjiang, China)

Abstract:The thermodynamic, mechanical, and dynamical stability, along with the electronic
properties of UHs within 30 GPa, are systematically investigated using first-principles calculations.
The experimentally synthesized orthorhombic, hexagonal, and cubic phases arg all found to be

magnetic materials, with spin polarizations of 82%, 100%, and 100%, r and their

thermodynamic stability decreases sequentially. Elastic constant a calculations

demonstrate that all three phases are mechanically and dynamically <t ical bonding

analysis indicates that this stability primarily originates from valent covalent U-H
interaction within the lattice. Furthermore, it is predicted that the or] ic phase, which has
been experimentally quenched to 1 GPa, transforms into a onivstate at 1200 K, where
hydrogen ions undergo rapid diffusion within the uragiygn su ce interstices, achieving a
diffusion coefficient of 1.2 x 10*cm?¥s. -

Keywords:high pressure; hydrides; lattice dynamicsg su c/st.ate; first-principles
& princip
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