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Abstract

Polarized x-ray absorption near-edge
structure (XANES) has been considered a
powerful tool to study the unoccupied
electronic states in anisotropic compounds.
In YBa,Cu3;07 (YBCO), E//c and E//ab
spectra are both important to probe the hole
carriers at different sites. However, the E//c
spectra of the (001)-oriented thin films and
single crystals can not be directly measured.
In general, the E//c spectra are obtained by
an indirect method. Moreover, the absorption
spectra analysis involves a crucial technique
of correction for saturation or so-called "self-
absorption" effect, especially for compounds
with strong background absorption. Using
(110) YBCO thin films, we have measured
the E//ab and E//c polarized O 1.s XANES
directly and employed the correction
technique to eliminate the distortion caused

DA S R BlaA

by the self-absorption effect. The results
suggest that the present correction technique
for the self-absorption effect may also be
applied to the complex compounds of
cuprates.

Keywords: YBCO, high-Tc superconductor,
XANES, self-absorption effect
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FIG. 1. The geometry arrangement of the incoming
polarized x-ray and YBCO(110) thin films.
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FIG.2. The (a) E//c and (b) E//ab XANES of the
(110)-oriented YBCO thin film. Both spectra before

T
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and after self-absorption effect correction are
depicted.
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FIG. 3. The approaching process to obtain the E//ab

spectrum of (110) YBCO thin film is shown.

(a) The spectra I(a) (o = 60° and 75°) are measured by

rotating the thin film.

(b) The E//ab (oo = 90°) spectrum is calculated according

to Eq.(1).

All spectra shown are corrected for the self-absorption effect.
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FIG. 4. The comparison of the directly measured
E//ab spectrum and the E//ab obtained by the the
approaching method is shown in (a) and (b).

(a) shows the spectra before the self-absorption

effect correction and (b) shows spectra after the

self-absorption effect correction.
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FIG. 5. The (a) E//ab and (b) E//c spectra of (001)-
and (110)-oriented YBCO thin films.
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