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ABSTRACT 

In this thesis, it is shown that the Hall coefficient and cavity Hall mobility for the 

Bi2Te3 alloy are temperature dependent, that the Hall coefficient also changes as the 

temperature increases, and that it is possible to determine the second phase carriers 

of R_x at high temperatures. 
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АННОТАЦИЯ 

В данном тезисе показано, что коэффициент Холла и холловская 

подвижность полости сплава Bi2Te3 зависят от температуры, что 

коэффициент Холла также изменяется с ростом температуры и что можно 

определить носители второй фазы R_x при высоких температурах.  

Ключевые слова: коэффициент Холла, полости, холловская подвижность, 

концентрация. 

ANNOTATSIYA 

Ushbu tezusda Bi2Te3 qotishmasi uchun Xoll  koeffitsiyenti va kovaklar Xoll 

harakatchanligining haroratga bog`liqligi, harorat ortishi bilan Xoll koeffitsiyenti 

ham o’zgarishi, yuqori haroratlarda  kattalik ikkinchi tagzona tashuvchilari bilan 

aniqlash mumkinlgi ko’rsatib berilgan. 

Kalit so’zlar: Xoll koeffitsiyenti, kovaklar, Xoll harakatchanligi, konsentratsiya 

INTRODUCTION 

In recent years, the widespread use of fossil fuels has caused a number of 

environmental problems such as air pollution, water pollution and the greenhouse 

effect. Solving environmental and energy problems is relevant [1, 2]. Thermoelectric 

materials can realize the mutual conversion of thermal energy and electrical energy 

with the advantages of environmental friendliness, long service life and noiseless 

operation. They are also expected to be one of the most promising materials for 

solving current environmental and energy problems. Of course, low energy 

conversion efficiency affects the field of application of thermoelectric materials. 

However, they still need to improve their thermoelectric performance to achieve 

relatively stable and high thermoelectric values. The zonal structure of bismuth 
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antimony and tellurium chalcogenide compounds obtained in the 1970s is still a 

matter of debate. This is due to the fact that the temperature dependence of the 

conductivity σ (T) and the heat capacity α(T) does not have any specific properties, 

and the participation of one type of charge carriers in kinetic phenomena (a single-

band model) has a characteristic form for Therefore, experimental data on kinetic 

phenomena (σ(T), α(T)) allow their qualitative and quantitative description within the 

one-point model of the valence band. 

DISCUSSION AND RESULTS 

As a result of the low temperature T and the large concentration r, in the spin 

state of charge carriers, with increasing temperature, a part of the "light" holes moves 

to the second zone - the zone of heavy cavities, which has a higher effective mass of 

the density of states and less mobility. . Also, the temperature correlations of the Hall 

coefficient and mobility confirm that the structure of the valence zone of the base has 

an unusual character (Figures 1a and b). For the Hall coefficient, when the scattering 

mechanism of spherical zones and holes is assumed to be the same  

    (1) 

the expression is appropriate, where are the concentration and 

mobility of holes in the 1st and 2nd zones, respectively. 

 
  Fig 1. Temperature dependence of Hall coefficient (a) and hole Hall mobility 

(b) for Bi2Te3 alloy. 

As the temperature increases, the Hall coefficient also initially increases, the 

maximum value is reached at equal values of electrical conductivity in the 

zones . At high temperatures, the value of  determined by the carriers of 

the second domain, like the rest of the kinetic coefficients, and depending on the 

temperature, they increase in concentration 

              (2) 

causes the value of   to decrease according to the expression (see Fig. 1a). 
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CONCLUSION 

For complex zone semiconductors, at the temperature at which  reaches its 

maximum, the zone parameters such as  ,   can be determined by the 

combination o ,  and  parameters. 
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