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The diffraction pattern of DyCu_Si at 4.2K revealed the existence 

of superlattice lines that can be indexed with h and £ equal to half 

integers only. Hence the chemical cell is doubled in the a and c 

directions. The magnetic structure can be described as ferromagnetic 

(101) planes of dysprosium coupled antiferromagnetically. The magnetic 

moment lies along the b axis and is ^qual to 8.3+0.4 u . 
— B 

The transition temperatures, T , deduced from the intensity vs 

temperature measurements of the reflections {010} and {1/2 0 1/2} 

for DyCo Si and DyCu0Si , respectively, are 21+2K and 11+1K. This is 
' (4) in agreement with the reported temperatures. 

The AB„X_ family is characterized by ordering of the A sublattice. 

The possibility of the additional order on the B sublattice has not been 

determined. 
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X-RAY PH0T0ELECTR0N SPECTROSCOPY (XPS) STUDIES OF OXYGEN-STABILIZED 

Ti2M0x(M = Fe, Co, Ni; 0 < x < 0.5) COMPOUNDS 

M. Polak, M. Hefetz*, M. H. Mintz and M. P. Dariel 

The mechanism of hydrogenation in various oxygen-stabilized 

hydrogen absorbing compounds is a subject of current interest. In 

particular, efforts have been made to clarify the details of the 

hydrogenation process in TiFe and related compounds. Recent results 

suggest that the presence of oxygen in the surface layer affects the 

hydrogenation cycle. Oxygen also acts as a stabilizer of Ti-Ni-type 

compounds in a series of Ti-M systems with M = Mn, Fe, Co and Ni. 

Previous studies have shown that during hydrogenation, the oxygen-

stabilized compounds behave in a significantly different manner than 

the oxygen-free ones . 

The objective of the present work was to characterize the chemical 

state of the constituent elements in Ti„M0 (M = Fe, Co, Ni; 0 < x < 0.5) 
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compounds by means of X-ray photoelectron spectroscopy (XPS) in order 

to gain insight into the nature of the interactions between these 

compounds and hydrogen. These interactions are of importance with 

regard to the activation processes necessary to initiate a hydrogenation 

reaction and the thermodynamic characteristics of the resulting hydrides. 

Binary TiFe, TiCo, TiNi and oxygen-stabilized Ti FeO , TiCoO and 
£• X X 

Ti„NiO compounds were prepared and characterized as described pre-
x(l 2) 

viously ' . The binary compounds were studied for reference purposes. 

The results allowed us to distinguish between three types of surface 
2— 

oxygen atoms (two chemisorbed species and 0 in TiO_) and a bulk 

oxygen, typical of Ti2FeO _ at a binding energy of 531.5 eV (Fig. 4). 
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Fig. 4 

X-ray photoelectron spectra of oxygen in Ti,Fe„0 at dif
ferent depths 
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This last value is shifted by about 2 eV relative to the binding energy 

reported for molecular oxygen physisorbed on metallic Fe. With respect 

to the metallic constituents, the XPS line of Ti is shifted significantly 

relative to the line of the pure metal, while the Fe line is unchanged. 

A similar behavior was observed for the cobalt and nickel compounds 

(Table 1). No such shifts were observed for the binary compounds. Thus, 

it was concluded that in the oxygen-stabilized compounds there is a 

preferential interaction between the oxygen and the titanium atoms. 

On the basis of the observed line shifts, we estimate that a charge 

transfer of about one electron from titanium to oxygen takes place. 

Using similar spectral features, further studies at elevated tempera

tures are underway in order to evaluate the possible role of lattice-

oxygen in the surface layers on the hydrogenation reaction. 

Table 1 

XPS chemical shifts of the metallic constituents 
in the three oxygen stabilized compounds relative 
to the binding energies of the corresponding pure 

elements 

Compound 

Ti4Fe20 

Ti4Co20 

Ti4Ni20 

Ti 

+ 0.6 

+ 0.5 

+ 0.9 

M(eV) 

+ 0.05 

- 0.05 

+ 0.3 
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THE ROTATION-LIBRATION TRANSITION IN MOLECULAR 0RTH0-D2 UNDER PRESSURE 

I. Aviram, S. Goshen and R. Thieberger 

Recent improvements in high pressure measuring techniques have 

renewed interest in calculating the rotation-libration transition under 


