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Fig. 1. (color online) (a) The derivative of averaged magnetic moment Mz changes with the transverse fields for a kind
of unbounded quasiperiodic Ising chain (corresponding to n =1 =1, k = 0, m = 4); (b) parameters are the same as
those in (a), but for concurrence C; (c) the derivative of averaged magnetic moment My changes with transverse fields
for another kind of unbounded quasiperiodic Ising chain (corresponding to n = m = 1, [ = 4, kK = 0); (d) parameters

are the same as those in (c), but for concurrence C. For all cases, we take J4 =1, Jg = 0.5.
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Fig. 2. (color online) (a) The derivative of averaged magnetic moment My changes with transverse fields for a kind of

bounded quasiperiodic Ising chain (corresponding to n =4, m = 1,1 = 1, k = 0); (b) parameters are the same as those in

(a), but for concurrence C; (c) the derivative of averaged magnetic moment Mz changes with transverse fields for disordered

Ising chain; (d) parameters are the same as those in (c), but for concurrence C. For all cases, we take J4 =1, Jg = 0.5.
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Fig. 3. (a) The derivatives of magnetic moments m;, of twenty different places change with transverse fields for a

kind of unbounded quasiperiodic Ising chain (corresponding ton =1 =1,k =0, m = 4) for J4 = 1, Jg = 0.5;

(b) the derivatives of magnetic moments m;, of twenty different places change with transverse fields for a kind of

unbounded quasiperiodic Ising chain (corresponding ton =1=1, k =0, m = 4) for J4 = 1, Jg = 0.3. For all

cases, we use N = 201.
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Fig. 4. (color online) The probability distribution for

a kind of unbounded quasiperiodic Ising chain (corre-
sponding ton =1 =1, k = 0, m = 4) for J4 = 1,
Jp =0.5.

190501-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 19 (2015) 190501

ST Jp = 0.30, 20 R E LB IR me.
SR b O B R S R
B m 055 B H B0 0 S0 7 4 15 3 b 2 45 A
o, TR B S 50TE B~ 0.40 BRI LI 5
00 1 e A 2 S T 2 T8 1 94 PR
st by, = JOP ~ 0.55, B2 2 B4 G 9
hpy = J0P2 0 041, X5 B0 o SAR B 45 B
BHIRIE. TS, AW [ 45 R
oA 0 5 15 9 75 80 R W 7 5 B
FUBE T n=1=1, k=0, mBURRE I Fix
BT AS E, LJ% o t 75 3 0 R 0 T A
b IR LA B, 2 o K, S T 1 R
T 7 A o A AR T 2 3 R I
SR B I b A N TR D, B 5 4 T R
PFULEOLE . E AR ROTRRE, B m sk, —
AR B AR AR, T 5 — AN R B 1 A
AN RSN, I LI R 5 3RAT 4 4 31 45
S 2 MR SR AR SRR B R 4
Wi . AR SR K 7 7 B 5 AT A LA o 1
75— RS 1 RIS 2. L % 1T DL HI4E

1 e g R RS, 1 e 7E S 1
I A A A T 1 o 300 A A
F, 5N T A e T TR 5 3y, FOBE . T
e L 2 B A2 A 00 2 42 2 o O R
AR, AR R AE T I 548 Dy, HOGLEL

1.8

1.6

1.4

1.2

dM./dh

1.0

0.8

5 (MTEf)n=1=1, k=0, mBUREER T
FLE e b, PR M I B B b AR
B (FEHHHET, BUN =201, J4 =1, Jg = 0.5)

Fig. 5. (color online) The derivatives of averaged mag-
netic moments Mz changes with the transverse fields
for different values of m for unbounded quasiperiodic
Ising chain (corresponding to n =1 =1,k = 0). For
all cases, we take N =201, J4 =1, Jg = 0.5.
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Table 1. The places of pseudocritical points for different values of m for unbounded quasiperiodic Ising chain

(corresponding to n =1 =1,k = 0).
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Abstract

We study the quantum pseudocritical points in the unbounded quasiperiodic transverse field Ising chain of finite-
size systematically. Firstly, we study the derivatives of averaged magnetic moment and the averaged concurrence with
transverse fields. Both of them show two visible peaks, with are nearly not raised when the length of chain is increased.
Moreover, the places where the peaks occur in the transverse field are obviously different from that of the quantum phase
transition point in the thermodynamic limit. These results are very different from those of the bounded quasiperiodic
transverse field Ising chain and the disordered transverse field Ising chain. Then, we analyze the origin of the two visible
peaks. For that we study the derivative of magnetic moment for each spin with transverse field. For all spins, the single
magnetic moment only show one peak. However, the places where the peaks occur are not random. The peaks always
occur in two regions. Thus, the derivatives of averaged magnetic moment reveal two peaks. Furthermore, we study the
probability distribution of the pseudocritical points through finding out the peaks of the single magnetic moment in 1000
samples. The distribution is not Guassian. This result is obviously different from that of the disordered case. Besides,
the pseudocritical points nearly do not occur at the quantum phase transition point. Finally, we analyze the origin of
the pseudocritical points. For that we study the relationship between the spin places and the corresponding places of
pseudocritical points. It is found that the pseudocritical points are caused by the two groups that exist in the nearest
neighboring interactions of the unbounded quasiperiodic structure. When a spin is in one group, this group will decide
the probable place of the pseudocritical point. Through this study, we find that although the quantum phase transition
behaviors of the unbounded quasiperiodic transverse field Ising chain and the disordered transverse field Ising chain
belong to the same universal class in the thermodynamic limit, the thermodynamic behaviors of the two Ising chains
are very different as in finite sizes. The differences are caused by the special structure in the unbounded quasiperiodic

system.
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