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Evaluation of Sound Velocity and Temperature Dependence
of Electrical Resistivity using Pseudopotential Method

Xin SUN, Shigeo KOTAKE,
Yasuyuki SUZUKI and Masafumi SENOO

There are two main methods to calculate the temperature dependence of electrical resistivity.
The first one known as the Ziman method is based on relaxation time calculations. The second,
known as the correlation function method, is one of many methods used to arrange Kubo expressions
into a new formula is very simple to use to calculate transport properties. In this work, we applied
these two methods to electron-ion interactions of simple metals which can be described by a local
pseudopotential. There the temperature dependence of the electrical resistivity of the simple metals
was calculated. The results were compared with experimental data over a wide range of tempera-
tures and agreement was found to he good for both methods. Compared with Ziman method,
correlation function method is more appropriate for calculating the electrical resistivity of high
Debye temperature metals. Also, the relationship between the electrical and mechanical properties
of metals is discussed. Particularly, we outline a method to evaluate the temperature dependence of

sound velocity and elastic constant by calculating electrical resistivity.
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Table 1 Some parameters used by this calculation

kp Ry A e
Metal | (au=?) | (au) (au) | (1011N/m?)
Na 0.4806 | 2.0078 | 0.08864 0.945

K 0.3878 | 3.0054 | 0.18658 0.457

Al 0.9273 | 1.3500 | 0.88149 10.82
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Fig.1 Calculated Electrical Resistivity of Na
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Fig.2 Calculated Electrical Resistivity of K
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Table 2 Sound velocity calculated by temperature
slope of electrical resistivity

Al Na
(m/s) (m/s) (in/s)
Cal. Exp. | Cal. Exp. | Cal. Exp.
Linear | 6397 6375 | 2103 2117 | 3045 3059
Ziman | 6214 06375 | 2108 2117 | 3049 3059
220 ; .
- 4 Calculation
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Fig. 7 Calculated Sound Velocity of K
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Fig.8 Caculated Sound Velocity of Al
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