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Abstract

In this research, We measured some parameters of gamma-ray
spectrometers beginning with the positron lifetime spectroscopy, including the
time resolution FWHM of the system using different radioisotopes:
22Na (10 pCi), ?2Na (1 uCi), ¢°Co (50 uCi), ¢°Co (1 uCi), 57Co (1 uCi), using
different values of time delay are (0. 5-1-2 - 4-8-16-32) ns. and the best value
for FWHM was obtained for(32)ns, where the relationship between the FWHM

and the delay was studied, first using ¢°Co (50 uCi). The irradiated source was
placed halfway between the two detectors where the distance between them (9
cm) Where it was found that the value of FWHM decreases with increasing
Delay time and viceversa.

Second, using (1uCi) 60, and found that the relationship is inverse
between the two quantities. And also using 2?Na(10uCi) as well as taking

57Co (1 pCi) and the extent of the effect of the irradiated source destance on the
detector was examined on time resolution.

We measured the life of the positron in pure aluminum using 22, (10uCi)
and its value was equal to 158Ps; the time in the single channel was 14. 3 Ps and
with a time delay of 1P, which is far from the reference values Because of the
lack of a pointer source of to the degree required and found a spectrum.

McA / TAC studied the relationship between the number of channels and
the corresponding time delay using60., (50uCi) and found that the relationship
between the two studied linear. The study of the age and the time resolution of
the radioactive source distance of the axis of the detectors was found to be the
best value when The radiation source at the axis of the two detectors where the
increase of one decreases the other as the source approached the two detectors
axis. We found that the rate of counting increases as the source approached the
axis of two detectors. The tensions was applied within the range between (1. 5-
1.6-1.7-1. 8-1. 9-2-2. 1- 2. 2-2. 3)  kV where we studied the effect on the rate
of counting, which is increasing at the beginning until the tension of 1. 78 kV,
and then stabilizes the rate of counting, whatever the tension applied.



The effect of the applied voltage within the range of (1. 7-1. 8-1. 9-2- 2. 1-
2. 2-2. 3) kV was studied on the (FWHM) the time resolution (improved) by
increasing the voltage so that the value of the time resolution (203 ps) FWHM
at voltage 2. 3 kV.

A study of the relationship between the angle produced by the radioactive
source with the reagent axis and between the time resolution FWHM and life
shows that the reagents that are on one straightness are the preferred types of the
approach of the separation capacity of the recommended value (200ps) and the
lifetime of the positron in aluminum of its value The reference is about (165ps).
We took a commercial sample of aluminum and obtained the spectrum of
positron age. The first vehicle was found only and was studied using Mathcad
program and compared with the reference values where it was found to be very
similar between them and then use this program to study the second, third,
fourth and fifth vehicles and compare them with the first one , whitch
differentce frorm other vehicles due to the recent difference in size and
concentration.

Using the gamma spectrometry, the factors influencing of the energy
resolution were studied. First, " tension within the field (0. 7-0. 8-0. 9-1-1. 1-1.
15) kV were applied to the system using the source!3’Cs. FWHM was
decreasing (improved) when increasing the volt. A best value was 7. 4%for this
source at (1. 15 kV). Thus, the energy resolution was found using radioactive
sources'33Ba,>’Co,%?Na, ®°Co at (1.15 KV). It is the second factor as it varies
by type of radiator source.



