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Fig. 1. Spin configurations of the NS and CS: (a), (b) Inter-
layer coupling as antiferromagnetic interactions; (c), (d) in-
terlayer coupling as ferromagnetic interactions. The solid
and empty circles represent the up-spins and down-spins,

respectively.
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Fig. 2. Sublattice magnetization m as a function of Jo for different J. values at n=1: (a) J.=0,0.21,1; (b) J. =
0,—0.175,—1; (¢) Jo =0; (d) Jo = 1. In panel (c) and (d), the shorted-dashed lines, open squares, filled circles, filled triangles and
dashed-doted lines represent the results of the linear spin wave (this paper, LSW), the series expansion up to the 9 order (SE I)P!,
the series expansion up to the 12" order (SE II) %, the couple-cluster method (CCM)P! and second-order spin wave (SOSW)P2| re-
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- SR T RGNS, SREALGTFLT. &
Paramagnetic cs VSR PR 25 R R 75 Ising IR T, HI:
0.50 N T Jo=0, n=0, RGEAE H/J, =052/, Hitk
JF_ML\MFm1 I 3 G AT tHBLE AR B9, R, 2 <y
= oas| ! it Jeit Jo BUATE, 2R GeH AR 2t BURREAR .
Ve 0>, EAEIRGAR S, J A6 UBA BRAE, T
0401 f ] 4(b) FIFE 4(c). T8l 4(a)—(c) L5 5F-F]: 1572l
Lo . - ) (n, Jo ) AR RGA T 5T 14 RLR. 18 4(d)

K3 Mn=10F, RETLSE Sl Jo 251 B RS A
Fig. 3. Ground state phase diagram in the Jaz-Jc plan for

n=1.

TP RINEA I RO, B 0 # 1. &1 4

TR T AR 0, Je (T REAL IR JE m 5 s 2 [ .
W AT % T, — O, RECITREA X b BA
% 4% 16 SEHEBIRIBR TS/, 250 = o = 0.956 1 95
ANZSHE Ty = 0.ASS I T2, LRI A(a). BCIEPH 4

RT3 Jo = 030, AR nfE m 5 Jo ZE 5%
R.OEREIH 3 ARHE: 1) WA REIL R R %5
) Sk (/]S 2% 1] S PR AR ) A3 iR T A R,
JEREALER 4(a) #0467 T U 2) Yy = O, PIAS
SHIREACI S 2T, Hudfbsm B MAAY. X
SER X AITE O, A 23R Al — A3 38 Y
Ising BEAY, RGBA LM CHL. NI, 7E%R, &
GEwEAL R B TR 3) 20 < 10, IS RI#E
s B A TF AR R B S, 245 0] S R iR 3] —
FEREE, &2 3, HAS X BEEE 7 {E i)

037501-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 71, No. 3 (2022) 037501

0.3 0.3 -
(a) - (b) , (c) -
4 0.3 -
— NS / / /
I ! / /
0.2 oS . 0.2 / [
0.2F
1 ! ]
g | g
0.1 "J.=0 01l J.=0.025 J.= —0.058
' 1 =0.956 n=0.9718 0.1f n=0.987
0 * 0 0 )
0.4 0.5 0.6 0.4 0.5 0.6 0.4 0.5 0.6
0.45
(e) J.=0.3 A

g g g
0.36 Overlap
i region

0.33 :

Ty T3

0 : 0.30 o : :

0 0.5 1.0 0.3 0.4 0.5 0.6
Jo Jo Jo

4 REZSEEREAERE m 5 LR

(a) Jo=0,n7=0.956; (b) Je = 0.025,n = 0.9718 ; (c) J. = —0.058,7 = 0.987;

(d) Jo=0.3,7=08; (¢) Jo=0.3,7=08; (f) Jo=—0.3,17=0,0.8,0.9, 1
Fig. 4. Sublattice magnetization m as a function of Jz for different parameter values: (a) J. =0,n7 =0.956; (b) J. = 0.025,
n = 0.9718; (¢) Jo = —0.058,n = 0.987; (d) J. =0.3,n =0.8; (e) J. =0.3,7=0.8; (f) Jo=-0.3,7=0,0.8,0.9,1.
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Abstract

In this paper, we investigate the ground state phase transition of the spin-1/2 frustrated model on a
stacked square lattice by the linear spin wave method. The effects of the anisotropy and the interplay of
neighboring couplings on phase diagram and phase transformation between the Neéel state and collinear state
are explored. Our results show that both the Neel state and collinear state can exist due to the interplay of
interlayer coupling J. > 0.21 or J. < —0.175 for an isotropic system. For an anisotropic system, both the Neel
state and collinear state may also exist. In this case, for the weak anisotropy, the Neel state is more stable. For
the strong anisotropy, the system will undergo a first-order phase transition from the Neéel state to the collinear

state.
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