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Measurement of Viscous Force of Magnetic Flux in Bi-Based Superconducting Oxide
by Applying a Pulsed Magnetic Field
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The viscous force acting on the magnetic flux in a
high-T. Bi,Sr,Ca,Cus0;o superconductor was evaluated by
applying a pulsed magnetic field. It was found that the
magnetic flux intruding into the superconductor moves at
a speed of about 50 m/s. The viscous force and the pinning
force in a Bi-based high-T. superconductor are discussed in
the framework of the critical state model. The viscosity
(n/@o) of the magnetic flux was estimated to be about 1X
10% A-s/m?.
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Fig. 1 Schematic diagram of the coil system and the
superconductor (Bi,Sr,CaCusOqy).
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Fig. 2 Time variation of the pulsed magnetic field.
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Fig. 3 Spatial distribution of the magnetic field pro-
duced by the exciting coils.
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Fig. 4 Profile of the pick-up coil signal (Veu.) for the
pulsed magnetic field strength (uoHpea) and the dis-
tance (L) between the exciting coils and the pick-up
coil.

3. EBREER

BSEE Vou DIFEIZEILO—FI% Fig. 4 RS, WELA
H(0<2<100us) TR, ZHoDE—2 A, BAHENK. A i3-°
WARBZDNLE L3 0K (t=0) BROAM~NOHH W~ T
b0, B3z DRICEN S EANDOUBIECHIIEY -7 TH
3.

ERDSRKREEDIRRBIC B B0, FRHES B L 7oA
BHaA LS, KEELTOROER, @IS, #20ici
WBSABD 5, Vo FEDEERT, RIS, BALIREHEMS,
ICERES B &, S) KB BHRBEOMEMEL S, I BiF 51
WEEOHMELIYKELLEDT, Vi REOHEAERT LS
Wwitd, Plocdshrs, A RRBoRBECRERAT 3L~
7, BREBAMKICERT I -/ ThiEELONS.

Vou BED SIENEER U B t=tm 1%, S KB 3R LD
BNETH B0 5, HEE» SRALLBES S, BELAL
A& (L) 1o BHE L ERIictn g 3. & OB ARCRELERA 1y
DRI = 1 VALE L IR GEREIRR) 2H~7. 20R%E
Fig. 5 II/Rd. X AL/Aty REAEEICHSL, (04~1)X
102m/s DEBBE LN TV S,

4. 3 B

41 BEREEEFIVICLBHE
BRABCREERS] ty 1I22WT, E=v 2 hlihsEE
Li-BERIREEE S A% VT E L /2.

WE, RII 1KLL L, Fig. 6 DL ST x>0 OEE%BE
BESLEDTVE LT B, £, BEMEEAHOERNSHES
E5Hi% B, t), MEROEESTE v t) &9 5. EHT 5
WHRBICRo -y, E=vsh, MlEhsE. £he
NOBEEESE FLF, F, £ T5&, BRREEFLTR

FL+F,+F,=0, ¥5bb

HAIGH@ESES5E Vol 21, No. 4-2, 1997

NI | -El ectronic Library Service



The Magnetics Society of Japan

6r O ®
O ® om
5+ O ®
A4- o e
o c e
£ 3r ce
—d oL
1F
0 1 s 1 2 ! " 1 L | L

0O 10 20 30 40 50 60 70 80
ty (1s)

Fig. 5 Relationship between the distance (L) and the

flux-running time (ty), where toHpx=0.16T (solid

rectangles), 0.20 T (open rectangles), 0.40 T (solid cir-

cles), and 0.70 T (open circles). The solid lines show

the curves calculated from eq. (13).
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Fig. 6 Flux distribution based on the critical state
model.
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Fig. 7 Critical current density (a) and viscous force (b)
of Bi;Sr,CayCus0,0 at 77 K. The broken lines in (a) and
(b) indicate the critical current density evaluated from
the magnetization measurement and the viscous force
obtained by Pradhan et ¢l.¥ with flux-flow resistivity
measurement, respectively.
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