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W(a,b,c,d) = D exp((abJ, + bc, + cdJs + dat,)/2 + e(aK, + 6K, + K, +

dK,) + e(ab + bc + cd + da)G)
= 2exp{(abJ, + bcJ, + cdJ, + daJ,)/2) X cosh(aK, + bK, + cK; +
dK,) + (ab + bc + cd + da)G),

J, =— T, /kT K, =— K, /ksT. 1)
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W, =W+, +, 4+, +) = 2exp(J, + J, + J + J)/2) X cosh(K, + K, + K; + K, + 4G),

W, =W+, —, +, =) = 2exp(— (J, + J, + J; + J)/2) X cosh(K, — K, + K5 — K, — 4G),
W, =W (4, —, —, +) = 2exp((— J, + J, — J; + J,)/2) X cosh(K, — K, — K3 + K,

W, =W(+, 4+, — —) = 2exp((J; — J, + J; — J)/2) X cosh(K, + K, — K3 — K,),

W, =W+, —, 4+, +) = 2exp((— J, — J, +J; +J)/2) X cosh(K, — K, + Ky + KD,

Wo =W (4, +, +, —) = 2exp((J, + J, — J3 — J)/2) X cosh(K, + K, + K5 — K,)»

W, =W(+, +, —, +) = 2exp((J, — J, — Jy + J)/2) X cosh(K, + K, — K5 + K,),

Wg =W(—, +, +, +) = ZeXP((—J1+J2+J3—J4)/2) XCOSh(—K1+K2+K3+K4)- (6)
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W, =(WW, + W,W, — WW)O/W, =W, — A/W,, )
A=W W, +W,W, — WW, — W,W,
=2cosh(2K, + 2K, + 8G) — 2cosh(2K, + 2K,), (8)
G<<K i}, RIBE&RMG A/WIT<].

Aw.REgwW,,
W, =2exp(— (J, +J, +J; +J,)/2) X cosh(K, — K, + K; — K, — 4G)



856 w B ¥ R 42 %

|
+ 1+ + — - " -
b B T S

|
roy o P + o+
| l |

W, Wy W,

f |
o I
———] - - L

| |
+ — + | + + | + —_ +
. |
w; W5 W7 Wa

3

2cosh (2K, + 2K, + 8G) — 2cosh (2K, + 2K,)
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ABSTRACT

In this paper,the Ising model with two-body anisotropic interactions and three-body in-
teractions on union Jack lattice is solved by free-fermion approximation. We have obtained its
{ree energy, spontaneous magnetisation and the equation of critical points. When the interac-
tion coefficients are simplified as in a square lattice Ising model, the same solusion as

Onsager’s is obtained.
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