XPS investigation of the YBa_2CuO_30 7-6

Autor(en): del Fennino, U./Di Bona, A./ Tombesi, A.

Objekttyp:  Article

Zeitschrift:  Helvetica Physica Acta

Band (Jahr): 62 (1989)

Heft 6-7

PDF erstellt am: 15.05.2024

Persistenter Link: https://doi.org/10.5169/seals-116119

Nutzungsbedingungen

Die ETH-Bibliothek ist Anbieterin der digitalisierten Zeitschriften. Sie besitzt keine Urheberrechte an
den Inhalten der Zeitschriften. Die Rechte liegen in der Regel bei den Herausgebern.

Die auf der Plattform e-periodica vero6ffentlichten Dokumente stehen fir nicht-kommerzielle Zwecke in
Lehre und Forschung sowie fiir die private Nutzung frei zur Verfiigung. Einzelne Dateien oder
Ausdrucke aus diesem Angebot kbnnen zusammen mit diesen Nutzungsbedingungen und den
korrekten Herkunftsbezeichnungen weitergegeben werden.

Das Veroffentlichen von Bildern in Print- und Online-Publikationen ist nur mit vorheriger Genehmigung
der Rechteinhaber erlaubt. Die systematische Speicherung von Teilen des elektronischen Angebots
auf anderen Servern bedarf ebenfalls des schriftlichen Einverstandnisses der Rechteinhaber.

Haftungsausschluss

Alle Angaben erfolgen ohne Gewabhr fir Vollstandigkeit oder Richtigkeit. Es wird keine Haftung
Ubernommen fiir Schaden durch die Verwendung von Informationen aus diesem Online-Angebot oder
durch das Fehlen von Informationen. Dies gilt auch fur Inhalte Dritter, die tUber dieses Angebot
zuganglich sind.

Ein Dienst der ETH-Bibliothek
ETH Zirich, Ramistrasse 101, 8092 Zirich, Schweiz, www.library.ethz.ch

http://www.e-periodica.ch


https://doi.org/10.5169/seals-116119

832 Condensed Matter H.P.A.

XFS INVESTIGATION OF THE YBae=CuOx0--§

[

. del Fennino, &. Di Bona, A. Tombesi and S. Valer:
Dipa-timente di Fisica, VYia Campi 21372
411400 MODENG, ITALY
Iin the latest years man: Japey s repoey tad
atbocut XFS investigaticrns on YEaaeCuzaO-- (YECO) samples
L G Most of these reports dealt with Cu 2p and/or 8]

1s lines in § .80 sampies. Very few papers reported XPS
spectra of ail the four YEOO elements and . in cur

Enowledge, none of them in both the semiconductor and

superconductor phases. Cr the contrary, we think very
important to study the spectra of all the fouvy slements
and their evoclution with the stoichiocmebtry to try to
find possible vorrelations helpful in the understanding

cf the supevconductive behavicur.

I this preliminary veport we show the most
re2levant peaks of Cua. o, BEa and ¥ 1in samples with va-

luss of J‘Gn‘_} a‘;‘:d‘“iz

Samples wevre syntsved cevamic disks annealed
for 12 heours at 500 € in Tlowing cxygsn. After the in-

troeductien in the UHY sysitem they were scraped before

sach measurement. They were alsc vposed to oxygen at
increasing exXposures betweasn 1 avid 1000 Langmulv
{li=i= at 10-% taorsy ). Some samples were sputtered with
Toions a :

t S KeV. The measuring aspparatus was a Leybold

1 analyser with a 15 EV X—-vay Mg scuvrce. The
overall rescilution was 0.9 eV.
o & careful analysis each spectrum shows a
composite structure which changes with . and the surfa-
ce itrestment. A first semi—-guantitative analysis of
these spectra enables the following conclusions:

- Cu 2par=- A=z well Ltnown this spectrum is

formed by a main line and a satellite corresponding to
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differently screened complex final states. Limiting
ourself to the main line (as the d® satellite shows a
multiplet structure) it is possible to fit it with the
sum of two components that we associate to Cu®* and
Cu'* 1in analogy to sihat shown for Cul [(21. Their rela-
tive welghts change with the stocichiometry from about
49% and S1% respectively in samples with J€1 to about
B3% and 17Y% for JhD. It is woerth noting that upon oxy-—
gen exposure it is the Cu!* component which increases.

- 0 1s. It is well established [1]1 that even
in "good" superconductor two peaks appears in the 0O 1s
spectrum. One at -52B.S% eV and the second at -531.5 eV
with a weight at least 70% of the main one. We found
this second peak abﬁut 0% for =0 and about 60Y% for
J=1. In both samples upon ocxygen exposure the relative
intensity of these peaks increases slightly.

- Ba 3ds.=. In the superconductor samples a
clear asymmetry is observed on the low binding energy
({B.E.} side of the peak at -779.3. The difference
between the spectra corvrespoending tc the two J values
is a small peak at -777.7 ¥ R.E., with a weight of
about i2.5 % . A similar shifted component had been
cbserved in the 4d doublet by Steiner et al.i(33.

- Y 3d. This spectrum shows a tail on the
high B.E. side and can be fairly well fitted by the sum
cf two doublets identical in shape with the larger at
-1546.1 and the smaller shifted by about 2 eV at higher
E.E.. Its weight i1s about 12% for JS0 and reduces tc a-
bout %% for J51. It also reduces upon oxygen exposure
or sputtering.

A more detailed analy=is of these data is in
progress with particular attention to the role of the
screening of 0 2p holes.

L1 J.C. Fuggle et al.:Int.J. Mod. Phys. B1l, 1185 (1989}
(2 F. Farmiggiani and G. Samocggia: to be published
£3] F. Steiner et al.: Z. FPhys. B&9, 44% (1988)
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