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AC susceptibility in Hollow Cylindrical Superconductors

Mikiko KOGA! | Tadahiro AKUNE? | Nobuyoshi SAKAMOTO?

Abstract: High-T, ceramics are composed of two regions, grains and intergrains and their charac-
teristics are determined by the combination of their properties. The main cause of the degradation
of superconcucting characteristica originates in the intergrain among the superconducting grains.
A quantitative analysis of the contribution due to the grain and link should be made to enhance
the superconducting quality. The grained Bean model is proposed, where the superconducting
phases are immersed in the matrix link superconductor. This model gives a variety of complex
AC susceptibility curves and a clear insight on the grain structures. By applying the model to AC
susceptibility in a hollow cylinder, the effect of holes and vacancies in the superconductor will be

discussed.
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Fig. 1: Magnetic filed distribution in Cylindrical su-
perconductor with inner and outer radii, R; and R,.
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Fig. 2: Field distribution in hollow cylinder at decreasing period(a), increasing period(b) in large AC fieldB,.

In small B, field change is confined near surface.
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Fig. 3: AC susceptibilities of cylinders with central
holes as a funtion of magnetic field
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Fig. 4: AC susceptibilities of hollow cylinders as a
funtion of temperature in AC field amplitude b, =
0.01
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Fig. 5: AC susceptibilities of hollow cylinders as a
funtion of temperature in AC field amplitude b, = 0.1
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Fig. 6: AC susceptibilities of hollow cylinders as a
funtion of temperature in AC field amplitude b, = 2.0
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Fig. 7 AC loss p (= P/(B2/2p0))
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Fig. 9 Minor magnetization in region B
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Fig. 12 AC losses in cylinders with large hole
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Fig. 13 Minor magnetization in region E

Fig. 14: Minor magnetization of cylinders with and
without hole in region E
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Fig. 15: The 3rd harmonics of AC susceptibilities as
a function of temperature t(= T/T,)

6. F&H

BEEEPOPZER, IFREEE SR HERERIC
B2 2R 2/, PEOBLENFEICBIT SRR
437 % Bean Model TR L., BbE &\, £, 7—
U o HERES (RFHEERO 7 — Y oot 56
IZEV, REFHEROER L EBERD, TOREE
HROBY TH B,

(1) BRI D 7 — Y B S ORI FARBEE
EIZBITDRERDOEREBEADER L —HK L,

(2) ZDOFHETHEBEEEOHBERE TM L2 E.
FLBERA LV /D IVOPEREBAOZDIT/NIEN
RSB D> b #HER O E TSR T 5,

(3) FPZEBIEMADIDI/N S VBEREN T A F—
N—TWA T —N—FIZBIFEL, V—7EEIEK
L. #EEROESHLEMS S,

(4) BIEEP OZER R XIZ X 5 RIS R DL
BIREEOHREEIFEND S,

(5) MEEECEAOSE 3mAKHFERREL 7 — U = HE
B L DEHIA L 7R R, PERMOFEIC L #REE
BRRKE BT D,

(6) PLEBERBESF L 0 /MRIE CIXE 3 AR 0O X
Techy, POLBERAEZBTLESNSHS, T4
bbb, PEMEIIZEROBRH T IED TN H 5,

SE M

1) C.P. Bean : Phys. Rev. Lett. 8 (1962) 250.

2) F. Irie and K. Yamafuji, J. Phys. Soc. Jpn. 23
(1967) 255.

3) MTHE . ‘MR =7 L EBRERS (EXN
&, Bx, 1994).

4) Boevk, FIAREHE, AR, BLEY AT L8
FRFIE & — A, 8 4% (2007) 86.

5) BHEAE, Booek, FIAREE, RAERE, JUNE
¥ERFETFHBIME, 5 43 5 (2006) 83.

6) N. Sakamoto,T. Akune, U. Ruppert : to be pub-
lished in Physica C.



