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Abs甘act

The electronic structure of a Co-Al alloy was studied by high-resolution x-ray photoemission 

spectroscopy, Bremsstrahlung isochromat spectroscopy, resonant photoemission spectroscopy, and 
x-ray司 absorption spectroscopy (XAS) at the L2.3 edges ofCo. The asymmetry index ofthe Co 2p core 

levels for this Co-Al alloy is larger than that for Ni3Al and for CoGa. This observation implies that 

the density of states at the Fermi level for this Co-Al alloy should be larger than that for Ni3Al. The 

number of 3d holes per Co atom is 0.7 as determined from the XAS spectrum. 
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INTRODUCTION 

Since Guillot et al. [1] discovered a resonan t1y 

enhanced valence-band (VB) satellite around the Ni 

3p absorption threshold of elemental Ni, numerous 

resonant phoωemission spec甘oscopic (阻SPES) stud

ies on transition metals and transition-metal com-

pounds have been performed [2,3]. More recently, the 

electron-correlation effects in the Ni 3d bands of the 

Ni-Al [4-呵， the Ni-Ga [5-10], and the Ni-In [5 ,8] in

termetallic compounds were studied by using experi

mental techniques such as x-ray photoemission spec

仕oscopy (XPS), Bremsstrahlung isochromat spec仕os

copy (BIS), RESPES at the Ni 3p or Ni 2p absorption 

edges, and x -ray absorption spec仕oscopy (XAS). The 

XPS and BIS spec仕a agree well with available den

sity-o已states (DOS) curves derived from band-struc

ture calculations. Only a partial filling ofthe empty Ni 

3d states occurs on forrning compounds with Al , Ga, 

or In. The DOS at the F ermi level (EF) and the number 

ofNi 3d holes per Ni atom both decrease in the series: 

Ni3Al , Ni3In, Ni3Ga , and NiGa. The so-called 6-eV 

photoemission satellite is observed in all these com

pounds and it is resonant1y enhanced around the Ni 3p 

absorption edge, while around the Ni 2p absorption 

threshold it contributes much less weight to the pho

toemission spectra than the incoherent Auger process 

does. However, two controversial topics still exist in 

this field. The first is whether the resonantly enhanced 

photoemission satellite in Ni and Ni compounds is due 

to incoherent Auger or coherent process [11] , while 

the second is whether the two-hole resonance exists 

in the VB photoemission spectra of 3d elements lighter 

than Ni (e.g. Fe and Co) [12]. Relatively speaking, 




















