Lecture 13
Some applications of XPS
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Photocmission spectra for solid Cyq as a
function of K exposure (in timed increments)
normalized to the intensity of the largest feature,
The bortom curve shows the occupicd states of
the pure fullerenc, together with results for the
cmpty states from inverse photoemission (10). All
spectra are aligned to the Fermi level. The ener-
gics for the molecular solids reficct the removal or
addition of an electron when the Fermi level does
not lic within a band. K incorporation results in
the non-rigid band ozcupancy of the LUMO-
derived states. The metallic state is chamacterized
by the location of £y within this LUMO-derived
band.  Cootinued K incorporation- 6il's  the
LUMO-dexived. band, producing the insularing
state characizzd by die top specrum.

The spectrum
demonstrates the origin
of metallicity upon
doping. Look at the
emergence of intensity
at Fermi and the gradual
disappearance with
further doping. See the
shift of LUMO.
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This change in
population is
further
demonstrated
here.
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Comparison of N(1s) photoelectron spectra !or inosine
thy! inosine. (L. D. Hulett and T. A. Carlson, unpublished data.
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Two distinct
states can be
demonstrated
tis
important to
know that the
charge is not
fully on one
nitrogen.



MolybGenuin 34

n

|
l
l
I
l

\
|
!
|
|
|

One typical
application where
surface
composition Is 2 “
assessed. S syt o it oo oS3t pesh 3 €3 15 <V i e b
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spectrum is due to the sulfur 2s line.

Molybdenum 3d
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The molybdenum 3d spectra of a fresh and uscd desulfusiatos catalysts the

spectrum of the used catalyst exhibits both oxide and sulfeie soocies



An example of a
research study,
utilising the
surface sensitivity
and characteristic
chemical
signature
capabilities of
XPS.
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Photocmission spectra® of the PL Sd core level, taken on
PLO (top, dushed line) and on u freshly cleancd Y BaCuO surlace
]n'ugrcssivclr covered by Pb overluyers of increasing thickness.
I'he nominal thickness Is shown for euch spectium,



Similar study
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Photoelectron spectra ut the BiSd region. From top:
Clean Bi,CaSr,Cu,04. 1 A Cu wverlayer deposited
and measured on a cold crystal (approx 100 K), 1 A
Cu on RT crystal, 6 A Cu RT, 24 A Cu RT and at
bottom 24 A Cu T but with 60%'angle of slectron
emission (sultace sensitive). The intensily of the top
spectrum, the clean crysiai, has teen reduced wilh
a factor of 2 while the bottom.speqira, 6 Alo 24 A
Cu, are multlplied by 2
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bottom, has been mulliptied b/ 2w 2 "‘e : :

Cu. boltom spectrum, has bean my -z =7 0.
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ESCA spectra of a fresh, used, and spent charcoal:supported p2lladiur cat
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ESCA spectra of a spent charcoal-supported palladium catalyst before and al
ion eiching.



