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Comprehensive structural study within multiferroic BiFeOs films by transmission electron microscopy
and x-ray diffraction
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Comprehensive structural study within multiferroic BiFeOs films by transmission
electron microscopy and x-ray diffraction

In-Tae Bae
Small Scale Systems Integration and Packaging Center & Department of Physics,
State University of New York at Binghamton, USA, Email) itbae@binghamton.edu

BiFeO3 (BFO) has been known as a multiferroic material with ferroelectricity and antiferromagnetism
well above room temperature since 1970s. The recent resurgence of BFO as a multiferroic material was
triggered by the revelation of its true bulk physical properties in the mid 2000s. Subsequently, with the
availability of high quality single crystal oxide substrates, BFO has been grown as films on a variety of
single crystal substrates in an attempt to further improve its physical properties by imparting epitaxial
strains.""" Since the crystal and microstructural modifications caused by the epitaxial strains dominate the
multiferroic property changes in BiFeOs, substantial efforts have been devoted to the investigation of the
structural changes in epitaxial BiFeOs films. As a result, a number of strain-induced new crystal
structures were proposed by experiments and theoretical calculations. However, details about strain-



induced structural modifications remain elusive owing to: (1) the remarkably complex nature of BiFeOs
and (2) its willingness to adapt unusually high lattice strain of over ~6 %."" In this talk, I will discuss a
strategy about (1) how to unambiguously identify crystal symmetries in epitaxial BiFeOs and (2) once
crystal symmetries are clearly identified, how to evaluate the misfit strain accurately. Vi

'J. Wang et al., Science 299, 1719 (2003)

"R. J. Zech et al., Science 326, 977 (2009)

D, Sando, B. Xu, B. Bellaiche and V. Nagarajan, Appl. Phys. Rev. 3, 011106 (2016)
V'|.-T. Bae, H. Naganuma, T. Ichinose, K. Sato, Phys. Rev. B, 93, 064115 (2016)
V1.-T. Bae et al. Sci. Rep. 7, 46498 (2017)

VI'|.-T. Bae et al. Sci. Rep. 8, 893 (2018)

Vi'] -T. Bae et al. Sci. Rep. 9, 6715 (2019)

Co/BiFeOs/LaSrMnOs b RIVIESEIEICH TS BiFeO: REICHITHS
Fe BE—AVIMBLIUBRBEIIRDIEX

VSl
RAERZEERER T L7 bo=7 28R ¥ — AV bu=7 A%t o ¥ —

BiFe0s(BFO) I3 5 IR CltiA B LR BT A T 25 7V~ LT 7 =0l I Cih D, BFO %Rk &
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