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A Study on the Infrared Transmittance and Nagnelic Properties of
High T Superconductor Y, .,5m,Ba;Cus0;
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Abstract

The measurements of the magnetic critical current density and resistivity of
high Tc superconductor Y,Ba,Cus0;.y were made at 30K and in the range of 80-160K
_respectively, X-ray pellet diffraction and IR transmittance measurements were
carried out at room temperature, The samples in which Y is replaced by Sm were
prepared by solid state reaction, The superconducting transition temperature T.
near 93K did not change significantly with the substitution content, The X-ray
diffraction analysis indicates that the samples have a single orthorhombic
phase From the infrared transmittance measurements many sharp peaks were
observed in the range of 472, 78.618. 53cm™ !, It indicates that unusual low-lying
plasmalike edge and low energy electronic excitation exist, The values of
magnetic critical current densities were in the range of 10%~10%A/cm?, From the
observation of no significant change in T. with magnetic rare earth
impurities. it could be concluded that Y plays no crucial role in the high T,
superconduct ing mechanisms in the 123 phase
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Table 1, Infrared absorbance of samples

as a function of their Cu(1)-0(4)

stretching mode,

X Tr(AY* T (A)** Cal(A)***
0.0 0.257 0.014 0.243
0.2 0.250 0.047 0.203
0.4 0.262 0.007 0.255
0.6 0.398 0.118 0.280
0.8 0.412 0.111 0.301
1.0 0.407 0.093 0.314
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Table 2, Magnetic parameters in Y,.,Sm.

Upper critical field (KOe)

Ba2CU3O7 -y
X Het -M Density - Xxe.d
(0e) (emu/g) (g/cm3) (emu/cw30e?
0.0 750 3.44329 3.9026 0.01792 22.5
0.2 825 2.73825 3.8873 0.01290 16.2
0.4 651 1.86813 4.0780 0.01170 14.7
0.6 607 2.05150 4.3311 0.01463 18.4
0.8 499 2.35570 4.5415 0.02144 26.9
1.0 260 2.07797 4.8891 0.03907 49.1
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Table 3. Values of the experimentally de-
termined superconduct ing proper-
ties and derived GL-parameters
for Y,Ba,Cu30;.y and Sm,Ba,Cu,
O'I-y.

SE  Her Te Hoz  -(dHez/dT)te He GL & GL A GL &

e} (K (Koe) xoe) A & 13
Y 750 91 1050 16.7 8.4 17 1577 88.4
Sa 260 93 960 15 6.93 18 1830  98.2
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