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PEHTICHOBCKOH nudpakiyy HaYnHAETCs nmpeodpazoBanue nepexoqHsix ga3 Al,Os B o-
¢azy, muk B ncuesaer, a ”YHTEHCUBHOCTH MUKa A yMEHBIIIACTCS.

Hcuaesnosenue nuka B npu remmneparypax otxura, 6onsmux 1200 °C, cBuaeTensb-
CTBYET O TOM, UTO JIOBYIIIKH, OTBETCTBEHHBIE 3a JAHHBIN MUK, CBSI3aHbI C TPUCYTCTBUEM
nepexoanbix (a3 oxkcuaa amomunus. [Ipupoga noBymiek nuka A TpeOyeT AOMOTHU-
TEJIbHBIX UCCJIENOBAHUMN. YKEe celyac MOKHO yTBEPXkAaTh, UTO MO CBOEMY TeMIIEpa-
TypHOMY nojoxeHuto nuk A 6muzok TJI nuky, Habnronaemomy B 0-Al203 ¢ BeicOoko#
KOHIIEHTpaIlUe KUCIOPOAHBIX BaKaHCUM [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) = -Ja Zist si*siv1 - J Ziet a2, N si*Sjrart -h 2V s, (1)

where J4 1s 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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Puc. 1. The linear decorated chain with the nearest-neighbour exchange interaction Jq
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 Amax. 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 — o) takes the form:

7 = }hmaxAN/(dH) (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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