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ABSTRACT

Structurally, the rare earth cuprate superconductor of Nd, .Ce,CuQy; has T' slructure and has been
known as having a quite complicated microstructural phenomena, so [ar. In order to be supercondunetivity.
both small amount of cation substitution of Nd*' by Ce'™ and oxygen reduction are required. In the present
study the crystallographic study on the structural transition for the Nd,..Ce,CuO.s crystal has been comr
ducted hy ohserving the CBED (Convergent Beam Electron Diffraction) pattern with STEM(Scanning
Transmssion Electron Microscope? Three different samples of Nd;CuQy, Nd; 5Cey sCuQ) and Ne; g5Cey 1500l
a5 were prepared by solid-state sintering and their CBED patterns were observed by STEM to study the
structural transition accompanying the substitution of Ce and the reduction of oxygen. Experimental HOLZ
Ihnes of these samples were compared with those plotted by a computer-programmed simulation to de
termine the lattice parameter of Nd,-Ce CuQy.; crystal.
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Fig. 1. Stereographic projection of the telragonal cry-
stal, Nd,CuQ,.
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Fig. 2. Convergent heam electron diffraction patlerns at 200 (} I\V a) f2211 zone axis for Nd.CuQ, (undoped), (b)

[221] zone axis for Nd, Ceyi:Cul0, (vxidized),

{c) [2211 zone axis for Nd;gCeqCuOses () [331] zone
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Fig. 3. (a) HOLZ lines for Si at [114] zone axis, (h)
Computer-generated HOLZ lnes for S at
[114] with the voltage of 201.0 kV.
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Fig. 4. HOLZ lines for the Nd,CuQ, crystal, computed
for 201.0 kV. ap = 0.394 nm and ¢ = 1.27 nm
at [3311 zone axis.
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Fig. 5. Scanning electron micrograph for the Nd, +Ceq 5
CuQy o6 specimen. Dark-gray parlicles indicat-
ed by arrows are identified as Cu-O axade by
EDS analysis.,
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Fig. 6. {a) 1TOLZ lines of zone axis {1117 for Cu-0 ox-
de, and (b) the computer gencrated patlern
for Cu,0 phase al 201.0 kV and a,=0.357 nm.
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