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Quantum transport phenomena of ferromagnetic two dimensional electron system by
gas source MBE films
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By fabricating high quality films of EuTiO3 usin? gas source molecular beam
epitaxy, we tried to observe quantum transport phenomena and quantum Hall effect in the magnetic
semiconductor .

Compressive strained films on LSAT substrate show peculiar anomalous Hall effect during the
magnetization process from antiferromagnetic order to ferromagnetic one. The Weyl nodes path through
the Fermi energy during the magnetization process. | found that such process causes the magnetic
field dependence of anomalous Hall effect. On lattice matched substrate SrTiO3, the mobility of La
doped EuTiO3 film reaches 3200 cm2V-1s-1 at 2 K, which is the record of this system. This is
demonstrated by measuring the Shubnikov de Haas (SdH) oscillations in_the ferromagnetic state. Using
first-principles calculations, it is shown that the observed SdH oscillations originate genuinely
from Ti 3d-t2g states which are fully spin-polarized due to their energetical proximity to the
in-gap Eu 4f bands.
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