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ABSTRACT

Microstructural observations on the pyrochlore—type Lu;Ti,O7 and the similar type of compounds, In;
(Tiy7Znp3)067 and In; (Ti;7Mgo3)Os7 wWhich were made by the isothermal heat—treatment at 1623K for 18
days in Pt tube, were carried out using a top—entry HRTEM working at 200kV. The modulated structures were
found in both compounds, however, not in Lu;Ti;0;. From the electron diffraction pattern analysis, the
modulated superlattices are incommensurate and are 2.69 times of sublattices along [220] direction. The high
resolution TEM images have shown that the superlattices consist of alternate superlattices which are composed
of two or three sublattices, resulting in the average of 2.7 times of sublattices in accordance with the analysis of
electron diffraction patterns. The crystal structures of both compounds are found to quite similar to those of
pyrochlore, however the evidence that the cubic axes are slightly deviated from right angle. The modulated

structure has gradually changed to the unmodulated structure induced by electron irradiation.
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Fig. 1. Electron diffraction patterns of a) Lu,Ti2O7, b) In2 (Ti,7Mgo3)Os7 with [001] zone axis. Superlattice reflections are observed

inb).

Fig. 2. Electron diffraction patterns of a) LuyTi07, b) Iny (Tii7Znp3)O67, and ¢) Inz (Ti;7Mgo3)Oe.7 with [011] zone axis showing
the superlattice reflections in b) and ¢).
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Fig. 3. Electron diffraction patterns of a) LuTi,07, b) Ina (Tiy7Zng3)Os7, and ¢) Inz (TiisMgy3)Oe7 with [112] zone axis showing

the superlattice reflections in b) and c) along [220] direction.

Table 1, Periodicities for the modulated structure of In; (Ti;7
Zng3)0¢.7 and In; (Ti17Mgo3)Os7 in the direction of
[220].

In (Ti1.7Zn03)O67
In; (Ti; 7Mgo.3)Os.7

2.73(0.967nm)
2.69 (0.953nm)
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Fig. 4. HRTEM image of Lu,Ti,0+, with the diffraction pattern
of Fig. 3a), demonstrating no modulations.
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Fig. 5. HRTEM image of Inz (Ti17Zno3)Q67, with [112] zone
axis showing the superlattice structures along [220]
direction.
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Fig. 6. HRTEM image of In; (Ti;7Mgo3)Os7, with [011] zone
axis. Superlattices are observed along [220] direction
with the combination of 2 or 3 sublattices.
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Fig. 7. Electron diffraction patterns of a) Lu,Ti,07, b) In; (Ti,7Zn03)O67, before electron irradiation damage and c) In; (Tii7Zng3)
QOg.7, after damage with [111] zone axis. The electron irradiation relaxes the structure to be unmodulated.
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Fig. 8. Electron diffraction patterns of Inz (Ti1.7Mgo3)Oe.7 after
phase transition due to the electron irradiation damage.
The electron beam is parallel to [001] direction.
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