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ABSTRACTABSTRACTABSTRACTABSTRACT    

 

The inelastic scattering of positrons by excited lithium alkali atoms 

p)(2Li*  have been investigated within the frame work of the coupled – 

static and frozen – core approximations with the assumption that the 

elastic and rearrangement channels are open. In the present work, a rather 

complicated computer code is developed based on the coupled – static, 

frozen – core and Green,s function partial wave expansion technique. The 

partial and total elastic and positronium (Ps) formation cross sections of 

p)(2Li*−+e  are calculated through a wide range of incident energy of 

positrons ranging from 0.3 eV to 1000 eV. Also, we have calculated the 

partial and total elastic and rearrangement (reversal of the Ps formation) 

cross sections of Ps – Li+ collisions through the low, intermediate and high 

energy regions.  

The effect of polarization potential of the Ps atom is taken into our 

consideration. The total cross sections which corresponding to twelve 

partial cross sections (calculated at twelve values of the total angular 

momentu 0=l  to 11=l ) are calculated for each channel. Our calculated 

total positronium formation cross sections are compared with experimental 

results and those calculated by other authors. The present calculations 

encourage the experimental physicists to carry out positron – lithium 

experiments by taking the excited lithium target into accounts in order to 

obtain more positronium especially in the low and intermediate energy 

regions.  

Keywords: Positrons; Positronium formation; Alkali atoms; Collisions; 

Inelastic scattering; Cross-sections; Lithium; Polarization potential.       



 

 

 

 

 

 

 

Chapter 1 

INTRODUCTION 

 

 



Introduction  

 1 

1.1 The importance of scattering 

Atomic scattering (collision) is a very wide topic. The 

field of atomic scattering has a venerable history, since it was 

central to the development of quantum mechanics, and nuclear 

physics. Atomic scattering are the basic means for probing the 

atomic structure of matter. Almost every thing we know about 

nuclei and elementary particles has been discovered in scattering 

experiments, from Rutherford's surprise at finding that atoms 

have their mass and positive charge concentrated in almost point 

- like nuclei, to the more recent discoveries, on a far smaller 

length scale, that  protons and neutrons are themselves made up 

of apparently point - like quarks. More generally, the methods 

that we have to probe the properties of condensed matter systems 

rely fundamental on the notion of scattering. Study of scattering 

processes is the main source of information about strong, 

electromagnetic and weak interactions [Burke]. 

The interaction of antimatter with matter is an interesting 

and active field of study. Positron interactions with matter play 

important roles in many physical processes of interest. Examples 

include the origin of astrophysical sources of annihilation 

radiation, the use of positron in medicine (e.g, positron emission 

tomography); the characterization of materials; and the formation 

of antihydrogen, which is the simplest of stable, neutral antimatter 

[Marler].  


