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Paramagnetic species in the normal conducting state of various high T'. superconducting oxides
such as the La~Ba (or 8r)-Cu-O, RE-Ba-Cu-O (RE=Y, Gd, Dy, Ho, Er and Tm} and Bi-Ca-Ba-Cu-O
systems were characterized by ESR spectroscopy. Low-field nonresonant microwave absorption
spectra were observed for the superconducting state of the above high T. superconductors. The
nonresonant absorption is caused tc the reduction of the shielding effect by the supercurrent and
intergrain Josephson current on the surface of above samples. Magnetic hysteresis and transient
response observed in the nonresonant absorpiion arise from frozen-in magnetic fluxes, which are
in a metastable state, The critical field obtained from the flux trapping allows one to estimate the
average size of the superconducting clusters with a uniform phase in the spin-glass-like high T.
superconductors. It is suggested that the low-field nonresonant microwave absorpiion method is
applicable to the characterization of thin-layer high 7% superconductors as well as novel composite
types of superconductors,
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Fig. 14 Low-field nonrescnant microwave ab-
sorption spectra and oscillation observed for
DyBa:CusO. at T7 K.

Table 1 Experimentally determined Fla¥, S, D and N of various high 7. superconductors.

!

Projected area | Cluster diameter

Superconductor Ha* (mT) E 5 (A?) D (A)
GdBa:CasO» 2,27 456107 5 7 62%10°
DyBa:CusC. 2.43 4, 26x107 7.36x 10°
HoBa:CueO. 5 2. 27 | 4.56% 107 7,62 10°
ErBasCusOs 2. 55 | 4, 065 107 7,90 % 10°
TmBa:CusO- 2.27 | 4. 563 107 7,62 10°
Las.ssBao.15Ca04 1.25 } 7. 545 107 9. 80% 10°
Laz.sSr0.2CuzOrt C. 08 | 1,29%10° ! 4.06% 104
Lay.sSre.:CuOs 0. 06 1.72% 109 4 685 10°

. Bednorz, Muiler et al.

N~3x10° (N: the number of celis which the superconductmg loop contains)
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