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Behavior of the Vortex Flux in a Polycrystalline Y1BaxCuzO7-s
Superconductor in a Rotational Experiment

ST, 484, HMS
(Seong-Jae Park, Yong-Seok Kim, Chae-Ok Kim)

Abstract

Rotational Magnetization-vector measurements have been performed on a polycrystalline
Y1BazCuzO7-s sample in a field-cooled condition at 4.2 K. The experimental results show that

vortex flux density (B) consists of 3 groups :

(1) a weak pinning part (Bw) which stays at a fixed

angle relative to the magnetic field f(H); (2) a strong pinning part (Bs) which rotates rigidly with
the sample and has same magnitude with the sample rotation, and (3) an intermediate pinning part
(Bi) which rotates rigidly with the sample, but whose magnitude changes with the sample rotation.
Our results have been explained in terms of a distribution in the strength of the vortex pinning

torque and a repulsive intervortex torque.
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Vector diagram showing field H, sample
rotation angle 6, flux density B and total
sample magnetization M measuring My (M
component parallel to H), Mr(M component
perpendicular to H)
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For field cooling in H=5000e, 8 vs. B, Br
are shown for lincreasing sample rotation
angle 6. Square and circle signs represent
6 vs. BL and 8 vs. Br, respectively, after

Fig. 2.

an initial transient interval.
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Fig 3. Bt vs. BL is shown for field cooling in H=
50 Oe to 42K, for polycrystalline
Y:BazCusOr-s rotated in an externa field.
The square symbol indicates the change of
B. and Br after the initial transition
interval continued to #=180° The small
circle has a radius centered on the value of
Br and Bt at 8=270° and the large circle is
centered on the radius of curvature for Bp
and Bt at 360°. By is the magnitude from
origin to the center of circle. B1 is the
magnitude from the center of circle to the
value of BL and Br at arbitrary angle 6.
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Fig 4. (a) Vector diagram showing sample rotation



angle 8 vs. Bw, Bs, Bi. Bi, B; are in same
phase in a B.-Br plane and Bi=Bi+Bs. H; is
a projected value of H to Bi. (b) Vector
diagram showing Hj, B; at an angle 6 in a
B; plane perpendicular to a B.-Br plane. g
is a vortex moment in an intermediate
pinning part and it repels each other, but H;

disturbs this behavior.
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