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Power Absorption of v1ea2c�07. 6 from 2 to 8 MHz near Zero Fields

Introduction: The purpose of this work is to characterize the 

(1,2,3) superconductors by electrochemical measurements which can 

give information on the electronic processes in the ceramic and 

to determine the power absorption at radiofrequency fields when 

the skin depth due to the normal conductivity is of the order of 

the grain size. The accepted description of superconductivity in 

these ceramics is due to Ebner and Stroud (1985). The ac 

magnetic susceptibility can measure non-equilibrium properties 

caused by the "frustration" induced by the number of closed loops 

available for conduction in superconducting clusters. Then non­

equilibrium phenomena are observed when the inverse relaxation 

times are greater than the rf-frequencies. 

Experimental: The preparation of superconducting ceramics was 

carried out starting from reagent grade oxides. We follow the 

standard procedures, e.g., after twice grinding the reagent grade 

oxide mixture and firing it in alumina crucibles (in air at 

840 ° C) the final syntering (in 02 at 840 ° C) was carried out on 

thin pellets (of 1 cm radius and thickness � 1 mm). The 

structure and composition were established by cu Ka X-ray 

diffraction and X-ray fluorescence using a Diano 800 system. 

Here the characteristic diffractions (013) and (110)+(103) near 

28 = 32.8 ° ; (020)+(006) and (200) near 28 = 46.5 ° and (116) + 

(123) near 28 = 48.6 ° are used to determine a �  90% purity for

the material. The compressed pellets have a preferred alignment, 

showing only intense (005) and (006) diffractions. The 

electrochemical cell was constructed using cu metal as one 

electrode in contact with a 0.05 M CuBr2 solution in reagent 
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Power Absorption of v1ea2c�07.6 from 2 to 8 MHz near Zero Fields

grade methanol and this was in contact with the (1,2,3) ceramic 

attached to a Cu electrode by clip-on pressure or to a Pt 

electrode by @Platinum Paste (Demetron). The data was independent 

of the electrode attached to the ceramic, indicating that the 

metal constituent of the electrode is the (1,2,3) ceramic. Zero 

EMF was measured when the green phase of the ceramic or a cuo pellet 

replaced the superconducting ceramic. The whole assembly was 

contained in a moisture tight cell with connections for the electrodes 

and a Copper Constantan thermocouple (calibrated at liquid nitrogen 

and Dry Ice acetone bath temperatures). This was immersed in a Dewar 

cooled by boiling liquid nitrogen. The EMF and temperature 

measurements were carried out using an hp 3455A digital voltmeter 

together with an hp 9435A computer system. The data for different 

samples are plotted in Figure 1 versus T and 1/T in order to deduce 

the thermodynamic properties of the cell. The value of Tc was

determined for the plates used for the EMF measurements before and 

after each of the runs using a simple de susceptibility balance 

with a calibrated copper constantan thermocouple cooled by boiling 

liquid nitrogen. The midpoint of the s-curve gave a transition 

temperature greater than or equal to 90 ± 2 K for all samples used. 

The rf measurements were made on 2 by 2 by 1 mm pellets covered with 

epoxy for protection against moisture and on oriented grains made 

from the latter. The value of Tc measured by plotting the rf 

amplitude versus T gave similar s curves with a midpoint at least 10 

K above that for the de measurements. Oriented powders (d < 38 µm) 

were obtained by grinding the pellets and passing them through a 

sieve and after mixing with 5 min epoxy, rods 3 cm long and 1 mm 

diameter were allowed to set in fields of O, 1.35, 2 and 4 T for 
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Power Absorption of v1ea2CU]07.6 from 2 to 8 MHz near Zero Fields

at least 20 minutes. The alignment is shown in Figure 2. The data 

shown in Figures 3 and 4 were obtained using Varian V-4200 rf probes 

with and without field modulation together with a Brucker ER 200 

magnet and lock-in detector system. The direct absorption and 

dispersion signals shown in Figure 4 were obtained by recording the 

output of the detector level (relative to a ±20 µA leakage current 

introduced by resistive and inductive coupling paddles which 

undercouple and overcouple the cross coils, respectively) versus the 

sweep field in the Brucker magnet which was centered about zero field 

by applying 16 V to the rapid scan coils with an hp 6286A DC power 

supply. Lock-in detection at modulation frequencies of 400 Hz and 

1.56 kHz was carried out using the Varian V4200 and the Brucker ER 

200 lock-in detectors respectively. Distortion due to the large 

filling factors was ruled out by measuring an equally intense signal 

from a free radical reference which defined Hz = 0±0.5 oe. 

Discussion, EMF Measurements: The results in Figure 1 indicate that 

the reaction which describes the cell: 

Pt/Cu/CuBr2(0.05 Min methanol)/(1,2,3)/Pt (1) 

has constant enthalpy and entropy changes of: 

L.1Hcell = 29. 7 kJ/mole ± 25% and L.1Scell = 212 J/mole/K ± 14% 

in the temperature interval 298 to 150 K. The high entropy change 

suggests that the reaction which represents this cell may be compared 

with that for the cell: 

Pt/Na/Na+ in �-alumina/ Na+(am) ••• e-(am)/Pt (2)
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