Abstract

ELECTRON SPECTROSCOPIC STUDIES OF SOME HYDROGEN IMPANTED METALS 
In this section we point out the salient features of our study. 
i) Me have shown that in-situ H implantation is a powerful preparation method of H/metal systems for electron spectroscopic studies. 
ii) H-induced states occur 4-10 eV below the Fermi level Ef, for systems whose heats of formation are more negative than - 40 KJ/mol H2. These levels have varying amounts of d character. These results are in good agreement with band structure calculation. We also notice a decrease in the density of states at the Fermi level N(Ef), compared to that of the metal. 
iii) Mo hydrogen-induced states are detected below the Fermi level Ef, for systems whose heats of formation are less negative than -40 KJ/mol H2 or are positive. This implies that these states do not exist or have almost no character. The density of states at the Fermi level N(Ef) increases compared to that of the metal. 
iv) The sign of the shift of the most intense core-levels in the hydrides correlates very well with the stability criterion for these hydrides. The shift is to high binding side for systems with heats of formation more negative than -40 KJ/mol H2 We observe shifts to the low binding energy side for systems whose heats of formation are less negative than -40 KJ/mol H2. However, Fe gives zero shift. This Is because the HCP form of FeH is stable only in the vicinity of liquid N2 temperatures. 
v) The intensity of all levels in the implanted metals is less than the corresponding levels in the corresponding metals. Me attribute this to three effects or a combination of these: a) lattice dilation, b) change in transition probabilities and c) a hydrogen overlayer on the surface. vi) The system CoH shows a similarity to the PdH system. This is contradictory to the behaviour which we would expect from its heat of formation. 
vii) There is evidence of active ion beam (AI8) reactions between In, Sn with H2 + ions. These systems are known to form volatile hydrides. Pb shows indication of a solid phase hydride. 

