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t. (kT /D 0(AU)| aAS AP r+ r- X+ X ct ¢~

A X 1.74 | 0.4353 | 0.25% 0.92 0.68 0.90 0.063/) | 0.027/] 0.30% 1.10%

PifeZEEpl| 1.46 | 0.456) — 0.983 — — —_ — — —

sl | 1.89 | 0.5075 | 0.268% | 0.847 | 0.57 | 0.82 |~0.061/J}~0.010/3| ~0.25k |~1.80k

Monte Car-

lo 32 1.76 |~0.4231 — | ~0.90| — — — — — -
0,060 ) xf;' T T T T T T T
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0.0405 g \'
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0.0201 }
3 ’_ : o
}
J' ) 0 1 L 1 1:0 ] L I' 2.0
0 75 o 1.5 70 il
TIT.
B5 e 1 2EAXEMBITHER; B/ 6
BHER 2 RE M HBENIER,

ERE AR ALIMEEYS T — RO
mH, WEREHRE N X /m* FTEEETHR

o 0.6 T T T

Nl / |

H
S !
(%Y 1
0.2f l .
0 o159 EX) 70 L 10 1.2.0 3.0
il K074
B 7 H 8

1) HRX—-FEGRY, FEEAXSRET LR, MY, & 2% Monte Carlo BIYFIHHLARERNF
BRI R HOEMT BTN ENEE,
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1.5
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A¥)
1.0¢ .
~1.0r
3
S i
; 0.5 .
-2, ———— —
c 1 1 1
¥ 1] L
1.0 ktT"/'_zl'o 3.0 o 1.0 7.2.0 3.0
wr/J
|9 & 10

3R (11T B X, A0 X 922 VR AAREE AR, 18 8] o = 1.2, TSC#R [12] e X T —1R
EREAFNSE, U PHEETENRENEER, B3 =181, RIIHKR
"AIIAR 2R, BAMMBERERERT Zrm#dir &N, SARBIEEARY
.

Mtk 7.(H = o) itk s RAFiES

W AR, feo ERSMGESBEER ing B 1/2 RERINIIEN, & |H| <4 K, KB FTHA AR
THeR 1 BRSMARF (1H] > 4 FRERB TR (+).(-) WEKEME; (H] > 12] M REgE). x2R
iR T, ¥ H =0 BEp9EL. WRROMHRESR, T.(H = 0) REIBRRAERB/IME: MHEREE AN 0
BARAE, BN H =0, (30> =0,a B E(+), (—)HENHBREBIEAR (most compatible). MR, X
—HSE R AR, 7E3CER (1] 374 W R EAE NN T.-H REESD T(H = 0) /), X—HFRUFEET
pt HRE(CEEEFREONRSEAN T.(H=0) =0 9. HigH Monte Carlo J7pkt B K T.~H Erh,
T.(H=0) ARK. RITETEBFTHER, EEWNERRERN, ¥ FT.H) BF

F(T, H) = F(T., 0) + H_g_g_ o _’;’_’.gg. rom FT =T -2—5— o, 0 ¥ OCH) + O(IT. = T,
(A.1)
REBN T A T(H=0), REUSEZHT,
E=m=o, -ZL-x, -2 =s
B
F(T, H) = F(T., 0) — %XH’ — S(T —Tc) + . (A.2)
ERXHTEERBFHIEARK. fcc b sing REMHETA, ARG T HAHR
Fyu(T:, 0) = F(T,, 0), Fy(TH,H) = F(T8, H),
A
L = x) = (5 = ST~ T, (A.3)

BT X - X->0, 5-— $t<0, BE THLT,, Bi T.(H = 0) HikXk.

R8I RER N : SMNFRIBBIAR R — 8 5 B et RSP T B 5 A T THH 5 1, i L b 2R W AR
FHE LT, XRUPAHBHTHR, T. LATERRR LR, REEXR, T.(H =0) BRERX—-RERRAET 9,
ke, sc, bec % AiEE F RSB R METHER T EEEHRY foc AR ENRGBB—-RBERPATED, HEGE
AT fec AFF LT RRR S RH ZLNHE FRI R %R,
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STATISTICAL THEORY OF TYPE I ANTIFERROMAGNETISM
AND AB ALLOY SUPERLATTICE ON A FACE CENTERED
CUBIC LATTICE — A SERIES EXPANSION METHOD

Lw Zuir-ming” ZuaNG Fu-cEUN® Xu Wen-paN® I Yin-vuan (Y. Y. Li)
(Institute of Physics, Academia Sinica)
ABSTRACT

The statistical theory of Type I antiferromagnetism of Ising spin 14 with the nearest
neighbor interaction—dJ on a face centered cubic lattice has been treated by the method
of series expansion. The degeneracy of the ground state is eliminated by introducing
a next nearest neighbor interaction ~0*. The free energy function for the lower tem-
perature ordered state is written in a series of exp(—4J/kT) and that for the higher
temperature disorder state in a series of tanh (J/kT). Using Padé approximants, we have
shown that the free energy curves of the two states cross at T. = 1.74J/k, which clearly
indicates the transition is of the first-order. The related physical quantities such as the
long- and short-range order parameter, the internal energy, the entropy, the specifie
heat as well as the magnetic susceptibility were calculated following the variation of tem-
perature. They all change abruptly at 7. and the latent heat @ = T.AS = 0.44J. It is
proved that the theory of AB alloy superlattice, typically such as CuAul, may be for-
mulated with its free energy similar to that of type I antife rromagnetism. Consequently,
the characteristics of the transition and the physical quantities obtained can be naturally
applied to the superlattice problem. We have shown analytically that the T.- H curve
exhibits a maximum at H=0.

1) 2) 8) Graduate students, Peking Graduate School, University of Science and Technology of
China,



