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Abstract
The thesis surveys the ability of applying the Awad,s formulas to calculate the
lattice thermal conductivity and correction term for three different compounds ,
at different ranges of temperature. In the frame of modification of dispersion
relation and Non-equilibrium distribution function, the study suggested
mathematical modification on the correction term formulas proposed by Awad,
it was applicable to calculate the total lattice thermal conductivity for LiF
samples and solid HD. This study is in Three parts:
The first part studies the lattice thermal conductivity and correction term for six
samples of LiF compound with different Isotopes concentration at temperature
range between (1.2-100 K) by using the modification formulas of dispersion
relation and nonequilibrium distribution function .The effect of the Debye

temperature as a function of temperature (5'1j (7 ) on the lattice thermal
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conductivity of LiF samples was studied.

The second part studies the lattice thermal conductivity and correction term at
temperature range between (0.2-3 K) for two different samples of the solid HD
by using the modification formulas of dispersion relation and nonequilibrium
distribution function .

By using Awad,s formulas and suggested modification,the study negate the
Berman and Brock result of LiF samples and Dubey result of solid HD about the
altitude of values of correction term of two compounds samples.

To examine the ability of applying the Awad,s formulas to calculate the lattice
thermal conductivity and correction term for compounds contains the resonant
scattering ,the third part studies the lattice thermal conductivity and correction

term for Mg2 Sn compound at temperature range between  (3-1000K).The two
modes conduction theory (Awad,s formulas contains the contribution due to the
transverse and longitudinal phonons) was used in this part by using the
modification formulas of dispersion relation,and the nonequilibirium distribution
function, and suggested formula for three phonon scattering relaxation rate . The
study reaches to a good agreement between the theoretical and experimental
values of the lattice thermal conductivity, especially in the maximum point of
the conductivity curve. Also very small values for the correction term and its
percentage contribution, which could be neglected always at every temperature
degrees for three compounds study. The study reaches to clear difference
between Awad,s formulas and suggested modification on the correction term.
By using the Awad's formulas and the suggestive modified, we studied the role
of the four phonons and three phonon scattering processes, normal and umklapp
in the total three phonon scattering, found that the normal processes overweight
the umklapp processes at the low temperatures, the vice versa at higher
temperatures. The percentage contribution of phonon scattering relaxation rates

in the total phonon scattering relaxation rate * ¢ 1 has been calculated, that we
note at low temperatures the scattering of phonon by point defects play a
dominate role over remainder the phonon scattering, whereas three phonon
scattering at the higher temperatures. At the maximum point of the conductivity
curve, the study shows great role for the boundary scattering process and point
defects in thermal resistance on the low and high frequencies respectively .
Furthermore,the study show the role of resonant scattering to calculate the lattice

thermal conductivity of Mgz Sn and we found that the transverse phonons in
general make the major contribution to the lattice thermal conductivity.
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