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Theoretical study of lattice thermal conductivity of LiF crystal

YU Bai-Ru, LIANG Ting, FU Min
(College of Physical Science and Technology, Sichuan University, Chengdu 610065, China)

Abstract: The lattice thermal conductivity of lithium fluoride (LiF) is accurately computed from a first-

principles theoretical approach based on an iterative solution of the Boltzmann transport equation. Real-

space finite-difference supercell approach is employed to generate the second-and third-order interatomic

force constants. Then the related physical quantities of LiF crystal are calculated by the second-and

third-order potential interactions at 30 to 1000 K. The calculated lattice thermal conductivity 13.89 W/

(m » K) for LiF at room temperature agrees well with the experimental value, demonstrating that the

approach can furnish precise descriptions of the lattice thermal conductivity of this material.
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Tab.1 The calculated lattice constant a (A) and bulk
modulus B (GPa)
LiF Present work Other Theor. Expt.
a 4.002 3.886%, 4.02", 4,07¢ 4, 0274
B 73.59 73.8¢ 66. 21
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Fig. 1 Lattice thermal conductivities «, of LiF for dif-

ferent numbers of ¢ points along each axis. Cir-
cles: our results with scalebroad=1. 0 from the
iterative solution of BTE; squares: our results
from RTA; horizontal solid line; experimental

value from Petrov et al. "%
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Tab.2 The calculated thermal conductivities «, at 300 K

LiF Present work Expt. Other Theor.
13. 89, 14.09%, 16.5¢,  13.6¢,'4.8,17.8',
r./W/(m+ K) ) ?
13. 48 13.24, 15,54 22.42#, 14,59
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