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Fig. 1 (color online) Overview of the UHV apparatus for angle-
resolved photoemission spectroscopy measurements. The
sample holder is moved to a suitable position for sample
transfer using an external XYZ stage. Polar and tilt rotations
of the sample are carried out using a differentially-pumped-
rotary-feed through and a flip stage, respectively.
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Fig. 2 (color online) Normalized intensity of Au 4f core-level spec-
tra from gold depending on emission angle. Inset shows
schematic pictures for polar () and tilt (¢) angle scans with
geometries of incident photon and emitted photoelectron.
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Fig. 3 (color online) (a) In-depth profile of the 1.5-nm TiN/Hf-
SiON gate stack structures on Si substrates obtained from
angle-resolved core-level photoemission spectra. (b)
Chemical-state-resolved in-depth profiles for Ti, Hf, and Si
atoms are also presented.
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Fig. 4 (color online) In-depth profiles for as-grown (a) and an-
nealed (b) sample, which is obtained from the angle-
resolved core-level intensity as a function of 0.. Insets show
data points and simulated curves in dots and solid lines,

respectively.
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