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Two-dimensional statistical model of antiferroelectrics wae solved 

Ъу Lieb [1]. Не observed that the transfer-matrix has the same 

eigenvectors as the Hamiltonian for the Heisenberg's XXZ model of 

the one-dimensional . ferromagnetics _ given Ьу the Hamiltonian 
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Soon afterwards, а generalization of Lieb's result, namely 

the model of ferroelectrics in an arbi trary external field• was 

presented Ьу С. Р. Yang [2]. An attempt at corresponding generali

zation of l1) was made .in \)J but the Hamil tonian turned non-hermi

tian and thus physically unattractive. The transfer-matri:ic-·only 

with horizontal external field was considered in l3) 
In this раре~ we point out that if а more general transfer

ma.trix wi th both horizontal and vertical electric field is used 

then the Hamiltonian 
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that represents the XXZ (or ХХХ) model in an external magnetic fie ld J 

is obtained. 

The most important point consist in search for а solution of 

the Yang-Бaxter equation (see е .f!. (4]) 
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that would Ье а true function of two variaЫes1 not just а function 

of the difference Л- р. . Such а solution is 
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This asymmetric 6- vertex s olution corres ponds to the two-dimens io

na l statistica l model [2]of f er r oe lectri cs in an exter nal e lectric 

field having both hori zontal and vertical c omponents and also t o 

the Ising model in two dimens ions [51, [6] with both f i r s t a nd 

second neighbour interact ion. 

Having t he solution of {3) we can proceed to •look for the Hamil

tonian constructing t he trans f er-matrix Т (А1 У) s uch that 

[ Т(~>у) 
1 
Т(,и1 У)] = О 

and define • _ _gL_ ~ Т (Л у) 1 
Н (У)·- еtл 1 Л.= · v 

For R(Л 1 У) s uch that 

R!: (У, У)= {U) df J~ 
one gets (see e. g . (7]) 
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where (!"~ are Pauli matrices a nd 
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Inserting (4) - (6) into (10) we get 
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Notic e that for D (У) = c ons t we get the quad r atic form obtai ned in[J]. 

The arЫtrariness of D and у can Ье used to secure the selr-

ad j ointnes s of Н. For D(v) = exp(hV), У= i"tr/(4h) we get 
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while for у= О we get the Нamiltonian (2) up to а multiple of 1/ц. 

The eigenvalues of t he transfer-matrix Т(А,у) and t he Нamilto

nian (1 1) · are ( Ьу а slir:ht modification of [7]) 
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where F is gi ven Ьу (б), А) are s olution of the Bethe 'в ansatz eqwitions. 
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All presented models are therefore solvable Ьу the Bethe's . anzatz. 
Useful discussions with V. Б. Priezhev a nd А. А. Vladimirov 

are gratefully acknowledeed. 
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Главаты Л. 

Решение уравнений Янга-~акстера, отвечающее 

XXZ модели во внешнем магнитном nоле 

Е5-85-959 

В работе nриводится несимметричное шестивершинное 

решение уравнений Янга-Бакстера. Отвечающие гамильтонианы 

включают те, которые оnисывают ХХZ-модель в nрисутствии маг: 
нитиого nоля. Формулы для анзаца Бете выnисаиы в явном виде. 

Работа выnолнена в Лаборатории теоретической физики ОИЯИ. 
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Hlavaty L. Е5-85-959 
Solution to the Yang-Baxter Equation Corresponding 
to the XXZ Models in an External Magnetic Field 

Asymmetric 6-vertex solution to the Yang-Baxter equati6n 
is presented. Corresponding Hamiltonians include that of the 
XXZ model in а magnetic field. Formulae of Bethe's ansatz are 
given. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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