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[Abstract] The average magnetization of the lattice points in the hybrid spin Blume-Capel model in the dual-mode
random homogeneous crystal field on the nanotube was studied by using the effective field theory, and the
relationship between the average magnetization of the system lattice points and the value probability of the dual-
mode random crystal field, the external magnetic field, the parameters of the crystal field and the intensity ratio of
the crystal field was obtained. The results show that: the value probability, the external magnetic field, the
exchange interaction, the ratio of crystal field strength and the strength of crystal field are in competition with each
other, which makes the system show more abundant magnetization phenomenon than the constant crystal field effect
of Blume-Capel model. The average magnetization of the system will be inhibited by the two-mode random

homomorphic crystal field, and the saturation value of the ground state will be less than 5/6. The external magnetic
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field causes the second order phase transition of the system to disappear. Under certain conditions, the system
undergoes a first order phase transition, The mean magnetization of the system showed partial missing and negative

values.
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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 with some selected values of crystal field (a) 2.7, (b)— 2.7,
(¢) —3.0, (d) —3.1, when the external magnetic field is 0 and the value of @=0. 8. The real number on each curve denotes the value of p.
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Fig.3 The temperature dependence of the magnetization is presented with some selected values of crystal field D/J ,

when the external magnetic field is not zero. The real number on each curve denotes the value of D/J.
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Fig.4 The temperature dependence of the magnetization is presented with some selected values of D/J=2.7, —2.7,

—3.0, —3.1, when the external magnetic field is 0. The real number on each curve denotes the value of p
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