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рентгеновской дифракции начинается преобразование переходных фаз Al2O3 в α-

фазу, пик B исчезает, а интенсивность пика A уменьшается.  

Исчезновение пика B при температурах отжига, больших 1200 °C, свидетель-

ствует о том, что ловушки, ответственные за данный пик, связаны с присутствием 

переходных фаз оксида алюминия. Природа ловушек пика А требует дополни-

тельных исследований. Уже сейчас можно утверждать, что по своему темпера-

турному положению пик А близок ТЛ пику, наблюдаемому в α-Al2O3 с высокой 

концентрацией кислородных вакансий [2]. 
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The Kramers-Wannier transfer matrix with translation to an arbitrary number periods of 

a linear chain is obtained. The exact analytical solution for largest eigenvalue of transfer ma-

trix including magnetic field is derived. 

 

The one-dimensional decorated Ising chain in the magnetic field is considered. The 

Hamiltonian of this lattice is represented in following form:  

  

H(s) = -Jd Σi=1
N si*si+1 - J Σj=1, d+2, ...

N sj*sj+d+1 - h Σi=1
N si  ,                               (1)  

  

where Jd is the nearest-neighbour interaction between decorated spin and nodal spin 

as well as between decorated spins, J is the exchange interaction between nodal spins 

only, h is an external magnetic field. The index d denotes the number of the so-called 

decorations [1] of chain.  

Figure 1 illustrates the lattice of spins corresponding to linear decorated chain de-

scribed by Hamiltonian (1). Red circles are associated with decorated spins and blue 

circles with nodal spins. Each spin has two states s = ±1.  
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Рис. 1. The linear decorated chain with the nearest-neighbour exchange interaction Jd 

and the exchange interaction J 
  

In the considered method of transfer matrix invented by Kramers and Wannier [2] 

all thermodynamic and magnetic quantities of the model are expressed only through its 

largest eigenvalue λmax. Moreover, in this work unlike the usual Kramers-Wannier 

method, the transfer matrix is generalized [3] to an arbitrary number of translation of a 

linear chain.  

  

However, taking into account that the first sum and the third sum in the Hamiltonian 

(1) runs through all spins of the lattice, and the second sum runs through the nodal 

spins only, the partition function in the thermodynamic limit (N → ∞) takes the form:  

  

Z = λmax^
N/(d+1)                                                                                            (2)  

  

It is curious that if d tends to infinity, then this task reduces to the Ising’s problem 

[4] since with an increase in the number of decoration the contribution to energy from 

nodal spins becomes more and more insignificant. 
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