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Fig. 1. (a) Out of plane 0 — 20 scan along STO [00L] of samples which were prepared at different oxygen partial pressure;

(b) schematic diagram of epitaxial BaMoOs film on STO (001) substrate observed along normal direction of the heterointerface;

(c) three-dimensional schematic diagram of epitaxial BaMoOj; film on STO (001) substrate; (d) schematic diagram of epitaxial

BaMoO, film on STO (001) substrate observed along normal direction of heterointerface; (e) three-dimensional schematic diagram

of epitaxial BaMoO, film on STO (001) substrate.
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# 1 HME BaMoOs 1 BaMoO, feffibE K41
Table 1.  Optimal growth conditions for epitaxial

BaMoO3 and BaMoO, thin film.
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Fig. 2. Out of plane 0 — 20 scan along STO [00L] of high quality (a) BaMoOj3 and (b) BaMoO, films; (c) reciprocal space mapping
of BaMoOj3 near the STO (103); (d) reciprocal space mapping of BaMoO, (112).
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Fig. 3. XRD pattern of BaMoOj film, self-assembled super-
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(111) substrate under oxygen partial pressure modulation.
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Fig. 4. (a) HAADF imaging of BaMoO,/STO (001); (b) HR-
TEM imaging of self-assembled superlattice BaMoO;/
STO (111).
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Abstract

Transition metal oxides have been a research hotspot for basic scientific research and frontier applications.
Owing to the presence of d electrons and strong electron correlation, a wealth of physical phenomena emerges in
the transition metal oxide family. In particular, extremely fruitful research progress is achieved in a 3d orbital
elemental system. In comparison, the 4d transition metal oxides need more attention. Molybdate has excellent
optical and electrical properties. Among AMoO; (A = Ca, Sr, Ba), only BaMoO; has not been reported for
epitaxial films to date. In this work, high-quality epitaxial films of BaMoOs and BaMoO, are prepared by using
the pulsed laser deposition. We conduct the oxygen partial pressure modulation experiments and the results
show that the growth of BaMoO; is sensitive to oxygen partial pressure. Also, BaMoOs has a geometrically
similar lattice structure to BaMoO,, and there exists epitaxial competition between BaMoO; and BaMoO,.
These two points make the preparation of epitaxial BaMoQj films more challenging. The key to the preparation
of epitaxial BaMoO; thin films is the reduced laser target material, high vacuum environment, and ultra-low
oxygen partial pressure. The epitaxy competition can be avoided by using the SrTiO; (111) substrate. We
conduct oxygen partial pressure modulation experiments on a narrow scale and reveal a self-assembled
superlattice of epitaxial BaMoOj film on a SrTiO3(111) substrate. Both the satellite peaks in the XRD pattern
and the HRTEM results indicate the superlattice period of about 7.04 A. The oxygen partial pressure is the
only parameter that regulates this phenomenon, so we presume that the essence of the self-assembled
superlattice is periodic oxygen-induced lattice defects. Finally, electrical transport characterization experiments
are conducted on representative BaMoOj films. The p-T' curve measurements and fitting results show that the
epitaxial BaMoOj films on SrTiO5(001) substrates have better conductivities. The electrical transport properties
of BaMoO; films grown on SrTiO3(111) substrates are dominated by electron-phonon scattering, and BaMoOsy
films grown on SrTiO5(001) substrate have stronger electron-electron scattering interactions. The resistivity of
the self-assembled superlattice BaMoOj films is relatively high and electron-electron scattering plays an

important role in determining the electrical transport property.

Keywords: pulsed laser deposition, BaMoO3;, BaMoQ,, epitaxial thin films
PACS: 81.10.-h, 61.05.cp, 61.46.—w, 68.60.—p DOI: 10.7498/aps.71.20220736
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