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The Relationship Between the Time
Resolution FWHM and the Gaussian
Function Used in the Positron
Annihilation

Dr. Abd al hadi Soufan Dr. Emad Badawi Huda Al Droubi
Physics Department - Science College - AL Baath University - Homs - Syria

Abstract

In this paper, the convoluted positron lifetime spectrum has analyzed into
several spectra representing the components and basic information related to the
positron lifetime calculations such as FWHM, Gaussian exponential functions,
background, the positron and positronium lifetimes, and other parameters, and
compared with each other using PALS technology and its programs(PALSfit ,
Scilab and Mathematical2).

The convoluted positron spectrum of Molybdenum has analyzed into several
functions and components. We have found programmatically and analytically
from them the FWHM of Gaussian functions, The relationship between ESG
and FWHM was studied programmatically in order to know the values of
FWHM, in order to obtain information about the radioactive isotope used 2ZNg
and the lifetime of the positron and positronium, we found that their values are
(301.5 ps, 439.9 ps), in addition to the probability of each of them in the
spectrum and we found that Its values are (74.87%, 25.1%).

We have used the previous results to calculate the values of the components
of the positron lifetimes, we have found their values (z; = 103 ps, t, = 234.8 ps,
73 = 674.5ps), and we have found the probability of each component (I; =
100% , I, = 97.45% , I; = 2.54%) and we have calculated the source
positron life time 333.3 ps then we have compared these results with the
theoretical reference values[1] and we have found agreement to a large extent
where the average lifetime was equal to 330 ps in the references [1,2].

Keywords: positron — Molybdenum — positron spectrum — positron lifetime—
exponential Gaussian function — time resolution.
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