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Abstract:

Positronium annihilation lifetime spectroscopy is a powerr.! proge tha: ia used in the study of free
volume in pol)mers In this work we study the positronium annihi ation lifetime specira in polymers contain
free volume and in pure polymers. The spectra that generated ccntain sinzle Gaussian component fixed at
400ps convoluted with three lifetime components (1,7, and 1;) anc corsicering 5, originatzd from annihilation
of para-positronium, 1, originated from annihilation of positrons ir. matter and <; origin a i2d from annihilation
of ortho-positronium in free volume also the background fixed a: )1"0‘" of peak. Alsc study the effect of

mean value of free volume size and its concentrations by study the stfect o nsity ¢ leng-lived component
(I;) the theoretical spectra were compared with experimental speci-z for ;ol, :r) rene semr.2 and we discussed
the differences. We notice that as the long-lived component increz:2 the sight hand siZe of the spectrum rise.
The difference between the experimental spectrum and the generats: specirum zrises from -hat the background
and time-zero channel in the generated spectra considered to be ¢onstant zut in experimental spectra, these
parameter varied with thermal influences. Moreover the gener::ad srecira descriced Dy single Gaussian
component. The separating of 0.1 ns difference in lifetime :ompeneris give specific description for
positronium annihilation lifetime in polymers, also the differer:e of %: in intensity give distinguished
separating in the spectra, and these give distinguished com:zonents which have small intensities in
experimental spectra . There are clear difference between positror:um azninilztion lifetime spectrum in pure
polymers and positronium annihilation lifetime in defective poly=ers (conzain free volume), this due to the
effect of concentration and size of free volume on the spectrum. The smell resolution - 400ps) give a clear
separation in smallest lifetime components (1, ,7,) and smallest ir:2nsities in the generated spectra.
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