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Principles of PALS
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Principles of PALS
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Positron lifetime: time between 1,27 MeV and 0,511 MeV quanta
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Principles of PALS: ortho
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Intrinsic annihilation

In materials without free electrons Positronium may

be formed (Polymers, glass, liquids, gases).
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Principles of PALS: pick - off annihilation

A

pick- off annihilation:

0-Ps is converted to p -Ps
by capturing an electron
with anti -parallel spin

happens during collisions
at walls of pore

lifetime decreases rapidly

lifetime is function of
pore size 0.5ns ... 142 ns

lifetime can be extracted
from spectra
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Principles of PALS: typical spectrum

typical lifetime spectrum
for porous glass:

1000000 = )
5 4 exponential decay
components

100000—;
; p-Ps->0.125 ns

10000 .
= free positrons ~ 0.5 ns

1000 0-Ps in amorphous region

of glass ~ 1.5 ns

100 .
E 0-Ps In pores

10

T T T T T T T T T 1 JIF{+]. I r
0 200 -400 600 800 N( f) _ 2 : i EX]) o
time (ns) — Z'F- Z'j

Characterising mesopores



Principles of PALS: typical lifetimes

Mesoporous materials

low-K dielectrics
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Mesopores - Controlled pore glasses
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