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evaluation.

Tuesday, 12 July 2022 10:35 (2 minutes)

Author: Gabriela Łapkiewicz
Co-authors: Pawel Moskal, Szymon Niedźwiecki

G. Łapkiewicz1,2*, Sz. Niedźwiecki1,2, P. Moskal1,2, on behalf of J-PET collaboration

1Faculty of Physics, Astronomy and Applied Computer Science, Jagiellonian University, Cracow, Poland
2Center for Theranostics, Jagiellonian University, Cracow, Poland

Phantoms used in PET technique, such as NEMA IEC allow for measurement of activity concentration ac-
cumulated in different volumes. New imaging method developed by the Jagiellonian PET collaboration in
addition to the annihilation density distribution enables measurement of positronium lifetime [1-4]. To qual-
itatively determine the precision of this method it is essential to construct a phantom, which will allow for
measuring ortho-positronium lifetime alongside activity concentration.

The proposed phantom (much like NEMA IEC) will consist of 6 volumes of high activity accumulation im-
mersed in the lower activity background. Each volume will feature different mean
lifetime of ortho-positronium. Isotopes used for measurements must not only exhibit β+ activity, but also
need to emit prompt gamma quanta (i.e. 44Sc or68G a) [5], [6]. In this contribution a
method for controlling ortho-positronium lifetime is discussed along with preliminary results.

In order to evaluate a method for the prepration of media with different ortho-positronium lifetime we have
studied the ortho-positronium lifetime in water suspension of XAD4 porous material.
XAD4 is characterized with the average pore size of 50 Å and can absorb water up to 60% of its mass [7].

Five samples of XAD4 with controlled amount of water were measured using PALS technique. Additionally
one dry sample of XAD4 and one sample of pure water were measured. Obtained spectra were fitted with
PALS Avalanche [8] and components corresponding to the ortho- positronium annihilation in XAD4 pores
were established [9]. The results showed the correlation between the lifetime and production intensity of
ortho-positronium and the concentration of XAD4 in water.
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