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HELIUM IMPLANTED TITANIUM HYDRIDE. INFLUENCE OF INITIAL STRUCTURE ON 

IMPLANTATION-INDUCED PROPERTIES 
* 

Y. Lifshitz, E. Cheifetz and S. Shamash 

Titanium hydride films of different g^ain size and surface 

roughness were prepared. He ions having energies of 25 and 45 keV 

were implanted at room temperature in doses ranging from 1x10 to 
17 2 + 9x10 ions/cm . Surface morphology prior to and post-implantation 

was investigated by scanning electron microscopy. He release rates 

from implanted samples were also measured. 

Some of the samples (type I) were specially prepared so that 

there was a mixture of flat and rough areas which appeared as dark 

and light patches under low magnification. The average grain size 

of these films was 0.4 urn. After irradiation with He ions the 

resulting surface erosion was found to be dependent on the amount 

of surface roughness. Flat areas showed marked erosion, while in 

rough areas of the same sample exposed to the same He flux, surface 

erosion was totally suppressed (Fig. 3). Other samples (type II), 

having a 0.15 um average grain size and uniform roughness, exhibited 

marked surface erosion, including 1 um blister formation, 1 um 

craters and cracked blisters, (Fig. 4). 

It was concluded that the mechanism of suppression of the 

surface erosion does indeed depend on surface roughness (i.e. 

surface roughness reduces erosion effects) but other factors, such 

as He distribution (both projected range and distribution standard 

deviation) and roughness magnitude (defined as the average height 

of single bumps and often equal to the grain size), also have an 

effect. The mechanism by which roughness suppresses He surface 

erosion is effective when the He distribution standard deviation 

is smaller than the roughness magnitude. This mechanism is further 

enhanced when the He projected range is smaller than the roughness 

magnitude. 
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Fig. 3 
17 2 

Surface erosion of type I samples implanted with 6x10 He ions/cm . 
No erosion on rough surface, marked erosion on flat surface. 

Roughness magnitude = 4000£ 

Fig. 4 
17 2 

Surface erosion of type II samples implanted with 6x10 He ions/cm 
Roughness magnitude = 1500& 
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He release rates of all samples showed the same dose dependence 

regardless of the marked surface erosion differences between samples. 

This implies that He release is not directly related to surface erosion. 

COERCIVITY AND SQUARENESS RATIO IN Co-W THIN FILMS 
* ** 

U. Admon, M. P. Dariel, E. Grunbaum , G. Kimmel and J. C. Lodder 

Thin magnetic films of Co-W can be electrodeposited in a variety 

of non-equilibrium structures. One can obtain either an hep, an fee 

or an amorphous phase, as well as mixtures of these phases. Since 

magnetic properties are determined primarily by the microstructure, 

it is interesting to make the appropriate correlation in Co-W films. 

Co-W films, 200-500A thick, were electrodeposited under a 

variety of plating conditions, and their magnetic properties measured 

by a vibrating sample magnetometer. The films, which exhibit a 

crystalline structure, have a medium to high coercivity in the 100-

600 Oe range. Amorphous Co-W films show much lower coercivities, of 

the order of 20-30 Oe. H is low for films containing a high propor

tion of the fee phase and increases with increasing content of the 

hep phase. H decreases with increasing degree of perfection of 

texture of the hep phase ([00.2] perpendicular to the film phase). 

The squareness ratio R, I /I , is highest for the fee and 

the amorphous films. Values as high as 0.9 were measured. R de

creases with increasing fraction of the hep phase and its perfection. 

The behavior of the coercivity and squareness ratio was 

explained in terms of the microstructure. 

IRREVERSIBLE MAGNETIZATION IN CO-W THIN FILMS 

U. Admon, M. P. Dan'el, G. Kimmel and E. Grunbaum 

The irreversible magnetization process in ferromagnetic 

materials can occur either by wall displacements, accompanied by 

Barkhausen jumps, or by coherent rotation. The latter mechanism 
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