Progress in Superconductivity Vol.10 No.2 pp.92-98 30 April 2009

Hysteresis Loss in a Sm;Ba,Cu;0,_5 Coated Conductor under
Simultaneously Applied Field and Current with Phase Differences

Sang Moo Lee?, Ye Hyun Jung®, Kisung Kwak®, Joonkyu Rhee®, Jacun Yoo?, Dojun Youm *,
Hosup Kim", Hongsoo Ha® and Sang Soo on’
* Department of Physics, KAIST, 305-701 Daejeon, Republic of Korea
® Superconducting Materials Research Group, KERI, 28-1, Seongju-dong, Changwon, 641-120, Republic of Korea

(Received 3 March 2009; revised 26 March 2009; accepted 31 March 2009)

EIPASAR= BeAsn B~ k-1 o) AP AT4 A S SPS E=bd MR-V I I s 1B
Sm;Ba,Cu;0,_5 Coated Conductor®] A}7]o]g =41

= *, = b = b b
o, Ao, I ol&At, A, A= A4, sk, *A4s

Abstract

The magnetic field profiles near the surface of a SmBa,Cu30;-5 coated conductor (CC-tape) under magnetic field and
current that were applied simultaneously with phase differences ¢s were measured using scanning Hall probe method.
Measurements were carried out along the elliptic load lines with ¢ = 90° and 45° for some Bk, Lpeqr Values. From the
measured field profiles, sheet current density J(x, B,, 1,) and magnetic flux density By(x, B,, 1,) profiles in the CC-tape were
calculated. Using these J(x, B,, 1,) and B(x, B,, 1,) profiles, we estimated the hysteresis energy loss Q in the CC-tape. The
estimated Os, together with our previous results for ¢ = 0° from [9], were compared with theoretical values based on Brandt’s

calculation.
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Fig. 1. Half parts of the load lines for the positive values of
B,. The values of [, Byeur, Ipear] for the load lines indexed
by a, b, c and d are listed. The units of B, and .. are
mT and 4, respectively. The circles and the triangles on the
load lines represent the step points of measurement, and the
numbers near the points are the step numbers, n. The 7.(B,)
curve is also shown.
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III. Results and analyses
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Fig. 2. (a) Bs(x, By, 1,) for the load line b : [90°, 150, 60].
(b) J(x, B,, 1,) calculated from Bjs(x, B,, 1,) of (a). (c) Boy(x,
B,, 1,) calculated from J(x, B,, 1,) of (b). The two vertical
dotted lines on (a) and (c) indicate the edges of the CC-tape,
and the numbers near the curves are the step numbers 7.
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Fig. 3. (a) Bs(x, B,, 1,) for the load line d : [45°, 100, 40].
(b) J(x, B,, 1,) calculated from Bys(x, B,, 1,) of (a). (c) By(x,
B,, 1,) calculated from J(x, B,, 1,) of (b). The two vertical
dotted lines on (a) and (c) indicate the edges of the CC-tape,
and the numbers near the curves are the step numbers 7.

(B) Calculation of By(x, B,, 1,)
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Fig. 4. Log-log plot of Q(Bpeu). The triangles and the
squares are the values of (@ that were numerically
calculated from J(x, B,, 1,) and By(x, B,, 1,) for the load
lines of Fig. 1 (¢ = 90° and 45°) and for ¢ = 0°,
respectively. Data for ¢ = 0° are reproduced from our
previous study [9]. The solid line is the result of Brandt’s
calculation for a superconducting thin strip under a
perpendicular magnetic field, and the dotted line is the
Brandt’s formula with experimentally measured I.(B,eqx)-
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IV. Concluding remarks
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