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Abstract

(I) Three series of (R;.xCap,Ba,Cu;Oq5.5
(R-247, R = Ho, Gd, Eu ) cuprate
superconductors have been synthesized at
085°C and under 20-42 bar of oxygen
pressure. The effect of Ca?" doping on the
variation of oxygen content, structural



chemistry, and superconductvity was
mvestigated.
On the other hand, The T, and

superconductor volume fraction of (R
Ca)-247 phases were found to decrease upon
Ca®* substitution, as indicated by magnetic
susceptibility measurements. The ranges of
T, were found to be 759 - 679 K, 60.5 -
59.5 K and 56.1 - 56.0 K, for phases with
R = Ho, Gd and Eu, respectively. No
systematic =~ vamation In  normal-state
resistivity was found for an three series of (R,
Ca)-247 phases.

On the other hand, the microstructure
analysis indicated that gramns appears to be
layered platelet shape and in the range of
several tenth microns for phases with low
Ca®* substitution, respectively. With higher
Ca®* substitution the grains are found to be
rod shape and no variation In grain size was
observed.

(II) As indicated by Auger spectra,
TEM, XRD, and IR data, catbon nitride films
have been synthesized by argon ion-beam
sputtering from a biomolecular compound
target, 8-aza-6-aminopurine (C4NH,). The
compound has a six-member 1ng structure
similar to that existing in the hypothetical
B-CsN;. Except for the target material, no
other source of nitrogen was used during the
sputtering deposition. It was found that
crystalline carbon nitride with high N/C ratios
of 043-056 can be formed at room
temperature. The IR spectra of the film
exhibit two peaks at 1383 and 1643 cm™,
corresponding to C-N and C=N stretching
modes, respectively. No detectable peak at
2200 cm™ (C=N stretching mode) is observed.
Both X-ray diffraction and TEM show a
very strong broad peak at 3.2 &, comparable
to the d spacing of the (110) orientation in
the B-C;N; structure. Therefore, 1t was
suggested that the film presumably contains a

nanocrystalline phase with a crystal structure
needed to be determmmed m future
mvestigations.

Keywords: High-pressure synthesis, thin
film, catbon mitride, cuprates, IR spectra,
(R1-:Cay),Ba;Cu70s5.5 Ca-doping, T,
microstructure, magnetic susceptibility,
oxygen content, TEM, TED
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