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[Abstract] The reentrant phenomenon of hybrid spin Blume-Capel nanotube system in a bimodal random staggered
crystal field is studied by using the effective field theory. The results show that the system exhibits abundant
magnetization due to the competition among various factors, such as value probability, exchange interaction, crystal
field strength and temperature. With the enhancement of the positive (negative) crystal field, the second-order
phase transition disappeared and the first-order phase transition appeared. Under certain conditions, the system will

present the reentrant phenomenon.
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Fig. 1 Theschematic pictures of nanotube: (a)
perspective view of the cylindrical nanotube, (b) its cross
section. The circles and squares respectively represent
magnetic atoms at the surface shell. The triangles are
magnetic atoms constituting the core shell. The bonds

connecting the magnetic atoms represent the nearest-

neighbor exchange interactions.
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Fig.2 The temperature dependence of the magnetization is presented, when p =0, J,/J = 0.001.

+ 0041 -



Low. Temp. Phys.

Lett. 42, 0038 (2020)

RT R S GBUEME R REE AL E

W, AT T p=0.2 B R G 5 G AL 58 Bl IR
R AR 2, an il 3 Fras. IR ] DUE H, S 1E
i R AL B, RGN R I AR A 3
(). WKL, 24 D/J =5. 30402 Bf KRG IT 1R H R

Yok FE 2 BCHU{E U B A 5.30402 << D/J <
5.61348, —2.64402<<D/] <—2.56535, R G k4
W E AL, X HE 3 5K 2 &, 5 BUE S
B RGEE AP R LK. B 3 R A
ARG 2 B . 456 SCHR[8 R B, fi 3 HUE

ARG I B — AR SR T A AR T R, Y HERL I RGN HEARSER.
Lo ~ b6 | o DIJ=5304 02
m — =U. 1
08— BR0.001 | g J5/J=0.00
ny
0.6 0.6
£ | —
= 04 me 0.4 e m__m,
0.2 0.2
0.0 : : : 0.0 . : :
00 05 1.0 L5 20 00 0.5 1.0 1.5
N RN I O
08— BI0.001 | o | 11J=0.
£06 0.6
~
044 ™M 044 e
02 o 0.2
0.0 . . 0.0 My
0.0 0.5 1.0 1.5 00 0.5 1.0
KyT/J KsT/J
B3 @GR p=0.2,7,/] =0.001 I, 2G4k 50 5 Bl 5 3 B 22 1k il 28

Fig.3 The temperature dependence of the magnetization is presented, when p = 0.2, J,/J = 0.001 .
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Fig. 4 The temperature dependence of the magnetization is presented, when p =0, J,/J = 0.01.
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