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Coris i.de r the system on the two-id imens í.onaI torus lattice 
with p rows and q c oIuràns . Its state is described by a p x q 
matrix (Silç). s ik ~Z'n' Wé denote by Zn the tnu l t i.plica t i.ve cyclic 
group while Z' stays for its additive r.ealization. 

1 · · nb b í d d P' dl/liTl1S 1S toe an ar 1trary nonstan ar· otts mo e as sug
gested by Domb / 2 1 hence the total energy of the system' in a gi
ven state reads as follows 
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The ti~nsfer matrix for the model can be represented in á 
venient form /.:31 with use of -ge ne r a l í zed Pauli mat r i ces 141 

introducing generatized cosh functions fi' i ~ Z '0/3 / 
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and 
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where x is an element of some assocíative algebra with unity and 
w is the primitive n-th order root of unity. The c~ucial pro
perty of fi's is their relation to the eigenvalues of the in
teraction matrix /3,51 
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X k (za) , k ç Z~ , (3) 

where X k (2a), k ç Z~ (w'i th x. k = X -k): form t he set of all eigen
values of the circulant interactiori matrix W[a 1 ] : 

(" 
n -1 . 

W[a ] = 1 exp !2a Re<u r la f 
1E=o' 1 

= W[a] . (4) 

.1 
Her e 0 1 d,enotes 

~ matr i c e s /4.3.5/. 

matrices 

one of the three a1 , a 2 ,a3 generalized Pau I i. 
Introducing finally the tensor products of 

Xk 1 x ... x 1 x a 
1 

x ... xl, p terms. (5) 
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(Pauii matrices placed at the k-th site) one arrives ~t the 
following farm of the transfer matrix M: 

P P -1 -1 ,P -1 
M = [g(a*)] exp lb ~ (Zk Zk 1 +Zk 1Zk )l.expa* I. ,(Xk+Xk ),(7)
\ k= 1 + + k= 1 

whe r e [g(a*)]-D=detW[a], and a* ~s the dual parameter to be found 
from its defining relation 

det W[ a *] = n fi det Wta] -1 (8) 

We do not quote the boundary cyclic conditions as finally we 
are corrcerned with thermodynamic limito 

There, the nonstandard, planar models under consideration 
posses the Kramers-Wa~nier duality property. 

For that to demonstrate let us introduce the operators 

-1 
II X = Z and Zk Z k+ 1 =: ~ k' k =: 1, •••, p , (9)

r<k r k 

Note that these very operators do satisfy the same, general i 
zed Gl I'ffo rd! algebra defining re Lat í.ons as X k and Z k· Hence 19) 
defines an automorphism of the very algebra and this must be an 
inner au'tomorphism because the generaI í.zed Glifford algebra with 
2p generators is isomorphic to the algebra of ali nPxn P matri
ces 16 I • " 

This in turn means that there exists an invertibie matrix D 
s4chthat 

DZ D-1
Z k and Di 

k 
D-1 

= X k' (10)
k • 

At the same t~me from (9) and (7) one get~
 

p -1 -1 -1
 
M =[g(a*)] exp l b 2:(1k+1 k )}exp{a*I.(Zk Zk+1 +Z'k-t1 Z k)1. (11) 

k k 

Hence, (10) being also taken into account, one obtains / 5 1 the 
following duality relation for the free energy 

F(a, b) = _J:... 1n ~t_W[a]detW[bl+ F(b*, a*). (12) 
n n fi , 

Using now argument.s similar to those o f-rKramer s and Wannier, 
under assumption of criticai curves existence we conclude .t ha t 
'their equa t i on is of the .f'o rm 

/ 
/ fidetW['aJ. detW.[ b] = n • (13) 

One readily verifies that .for n = 2, (13) becomes the known 
eq~ation from the Ising modelo case. 
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The author expresses his'thanks to Z.BtrYcharski, M.Dudek 
and J.Lukierski. A comparison of the presented approach with 

íthat of /7,8/ s to. be f ound in the .forthcoming paper. 
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KaaiiiHHeBCKH 
KpHTHt.~ecKHe KPHBbie B HecTaHAaPTHOH MOAeJJH UoTca 

llpeo6pa3oBaHHe AYaJJbHOCTH THna KpaMepca-BaHbe AJlfl nnaHap
HOH HeCTaHAapTHOH MOAeJ1H ilOTTCa 11CllOJ1b3yeTCfl AJ1fl llOJly~eHHfl 

KPHTHt.IeCKHX KPHBbiX B npeAUOJlOJKeHHH 06 HX Cyll\eCTBOBaHHH . 

Pa6oTa BbmOnHeHa B Ua6opaTOPHH TeopeTH~ecKOH $H3HKH OH5Il1 . 

Kwas n iewsk i A.K . 
Crit ical Curves in Nonstandard Pot t s Mode l s 

Under assump tion of thei r exi s tence, 
f ound for al l non s t andard , planar Potts 
Krame r s-Wannie r dua l i t y. 


