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SUMMARY 

The ion bombardment is commonly used technological process; well-known Monte 

Carlo simulations can be used for modeling it. The aims of the present work was the 

improvement of the experimental method for determination and study some of the ion 

parameters of ion bombardment like sputtering yield and ion bombardment induced interface 

broadening. Moreover the experimental checking of the performance of the related 

simulations which are based on the Binary Collision Approximation (BCA) was also an 

important aim. I also dealt with certain applications of the ion bombardment. 

The effects of the ion bombardments were studied using thin film systems. The Auger 

Electron Spectroscopy (AES) depth profiling was applied for investigations as a main 

experimental method. It was preferred because of the possibility of determine the atomic 

concentration distribution besides the high (~1nm) depth resolution which is the result of the 

high precision of the ion etching. The additional characterization of the investigated layer 

systems was performed by means of the Transmission Electron Microscopy (TEM) and the 

Atomic Force Microscopy (AFM). 

My research results are divided in two main areas. 

First I have developed a method for the experimental determination of the sputtering 

yield. Applying this method the relative sputtering yields were determined for the C/Ni, Si/Cr, 

C/Ta and Au/Si material pairs for the Ar+ projectiles at 1 keV energy in the angular range of 

22o – 88o with respect to the surface normal. The measured angular dependence of the relative 

sputtering yields has been compared with that by the SRIM simulation; special attention was 

paid to the range of grazing ion incidence. The agreement was poor thus the application of the 

SRIM simulation is not recommended for these ion bombardment conditions.  

The second part of my work was dedicated to the study of the ion bombardment 

induced atomic mixing at the 20 and 30 keV which is frequently used Focused Ion Beam 

(FIB) nano- and micro engineering. Several serious alteration of the sample was observed; the 

two extremes were layer growth and serious damage. These two types of effects have been 

studied on the previously characterized 3x(Si/Cr)/[Si substrate] system. 

Due to the AES depth profiling a CrSi rich layer grows, terminated by the two sharp 

interfaces, at the Cr/Si interface if the sample is subjected Ga+ ion bombardment (30 keV, 5o , 

2.5÷82*1015 ions/cm2 ). The layer growth was confirmed by means of the TEM investigation 
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also. Obviously, the ballistic model, and thus the frequently used TRIDYN dynamic 

simulation is absolutely not able to describe this layer growth process. Most likely the ion 

bombardment induced crystal defects, the formed non-equlibrium state and the subsequent 

segregation are responsible for the process. 

The ion bombardment in the investigated energy range is frequently used for the 

removing large amounts of materials, which as another extreme might result in undesirable 

damage. The destruction can be minimalized by reducing the ion energy, varying the angle of 

incidence and choosing appropriate ions type. Thus I have studied the effect of Ga+, Ar+ és 

CF4
+ ions at 20 keV energy and varying the angles of incidence at 5o, 65o és 75o. It has been  

determined that the Ga+ irradiation at 5o caused highest the Ar+  the CF4
+ irradiation at 75o 

caused the lower and lowest damage of the layer system, respectively. Contrary to the 

previous investigations a large difference between the 5o and 65o Ga+ irradiation induced 

damage has been observed. The difference between the Ga+ and Ar+ irradiation effect has 

been qualitatively explained by means of the differences in the penetration depths calculated 

by SRIM simulation, while the damage of Ar+ could be characterized by TRIDYN simulation.  

    

 

 


