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AC susceptibility characteristics and particle size in MgB, superconductor

Hideyuki NAGAYAMA! , Tadahiro AKUNE? ,
Nobuyoshi SAKAMOTO? , Yasukuni MATSUMOTO3

Abstract: AC susceptibility x of MgB2 superconductor particles with several particle sizes d
were studied. MgB, showed symmetric and large magnetization and their susceptibility follows
well with the theoretical results of the critical state model. In smaller size samples the values of
X became smaller than the calculated value of the critical state model and in some cases double
peaks in the imaginary x” and shoulders in the real X’ appear.

Double layer model is proposed in which the superconductor is composed of two regions with
different superconducting characteristics, the surface and the residual inner layer. The magnetiza-
tion and susceptibility are numerically computed following the critical state model and they show
a variety of characteristics including the double peaks and the shoulders. The double layer model
is successfully compared with the measurement of MgB,. The depth of surface layer gets larger in

the small size MgB5 reflecting an improper composition condition.
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Fig. 1 Magnetization curves for samples with particle
sizes of d = 10 ~ 75 pm at (a) 10 K and (b) 30 K.
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Fig. 3 Magnetic field distribution in double layer
model with decreasing field.
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Fig. 4 Magnetic field distribution in double layer
model with increasing field.
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Fig. 5 Temperature dependence of x for various
values of & = 0.1,0.3,0.5,0.7 and 0.9, where 8 = 0.1
and (a) js/4 = 10~* and (b) j,/4; = 0.1.
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Fig. 6 Temperature dependence of X'l for various val-
ues of js/ji, where 8 = 0.1 and (a) & = 0.1 and (b)
0.9.
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Fig. 7 Temperature dependence of x" for various
values 8 of 0.01, 0.1, 0.3, 0.5, 0.7 and 0.9, where
Js/di = 1072 and (a) & = 0.1 and (b) 0.9.
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Fig. 8 Temperature dependence of X for various
particle sizes d of 20, 45, 50 and 75 pm, where js/j; =
1073, 3=0.1 and z; = 5 ym.
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Fig. 9 Dependence of x” peak values on particle size d
(um). Curves are computed numerically using double
layer model, where js/j; = 0.01 and zs(= &d) of 5,
10 and 15 pm. Bars indicate experimental results for
various magnetic fields of 0.2, 0.4, 0.6, 0.8 and 1 T.
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