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PORNPANA BUAPHET : LOW-TEMPERATURE ELECTRONIC
STRUCTURE OF TWO-DIMENSIONAL ELECTRON GAS AT THE
SURFACE OF La-DOPED SrTiO3(110). THESIS ADVISOR :

ASSOC. PROF. WORAWAT MEEVASANA, Ph.D. 81 PP.

ELECTRONIC STRUCTURE/TWO-DIMENSIONAL ELECTRON GAS/

SrTiO3(110)

In this thesis, the electronic structure of La-doped SrTiO3(110) surface has
been studied using Angle-Resolved Photoemission (ARPES). Samples were cleaved
in ultra high vacuum (UHV) with pressure better than 107!! torr at temperature of 20
K to obtain high purity surface. The detailed electronic structures focusing at the zone
centre (I'—point) of the second Brillouin zone were studied by horizontal and vertical
polarization of light as a function of UV irradiation (exposure to 50 eV ultraviolet
light with intensity of 3.5 nA). The two-dimensional electron gases (2DEGs) were
observed on a polar surface of La-doped SrTiO3(110) with the density as large as 2.34
x 10" cm right after cleaving the surface. The in-gap state (1.1 eV binding energy)
was observed increasingly as a function of light dosing. By studying the band
dispersion and Fermi surface map (FSM), we found that effective masses of this
sample exhibit anisotropic behavior in different crystallographic directions. The
results showed at least 3 ellipsoid bands along kz or [001]-direction indicated as
heavy, semi-heavy and lightly bands with effective masses (m*) to be around 10, 1.5,
0.35 of the electron masses (me) respectively. The heavy (m* = 5me) and lightly (m*

= (0.35m¢) bands were observed along km or [110]-direction. The contribution of
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various anisotropic effective masses indicates that SrTiO3(110) may have a high
Seebeck coefficient which can be used for thermoelectric application. Moreover,

ferromagnetism is expected to occur at the surface of SrTiO3(110) as well.
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