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2-D front view J-PET
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2-D front view J-PET
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Advantages in favour to perform such studies:

v Good angular resolution and small light attenuation
v’ Superior time properties and lower pile-ups
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Commissioning of the J-PET detector
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Time Over Threshold as a measure
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Time Over Threshold as measure of Energy Deposition %

A M. Palka et al., JINST 12 (2017) P08001
-\ G. Korcyl et al., Acta Phys. Polon. B 47, 491 (2016)

Signals are probed at four
thresholds.
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Time Over Threshold as measure of Energy Deposition

Tagging 511 keV
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Time Over Threshold as measure of Energy Deposition

Tagging 511 keV
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Time Over Threshold as measure of Energy Deposition —

Tagging 1274.6 keV

i\{ It Hit is prompt gamma

¢ 2" Hit from the scattering of prompt
gamma
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It Hit is prompt gamma

2"d Hit from the scattering of prompt
gamma

3rd hit is assumed as one of the
annihillation gamma
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J-PET potentialities to measure photon’s polarization \¢
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» Angle between polarization vectors of annihilation photons is 90°.

B. Hiesmayr and P. Moskal, Scientific Reports 7: 15349 (2017)
B. Hiesmayr and P. Moskal, arXiv: 1807.04934
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» Angle between polarization vectors of annihilation photons is 90°.
» Photons mostly scatter at right angles to their electric field vector

B. Hiesmayr and P. Moskal, Scientific Reports 7: 15349 (2017)
B. Hiesmayr and P. Moskal, arXiv: 1807.04934
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» Angle between polarization vectors of annihilation photons is 90°.
» Photons mostly scatter at right angles to their electric field vector
and this impose an Expected angular correlation between the scattering angles.

B. Hiesmayr and P. Moskal, Scientific Reports 7: 15349 (2017)
B. Hiesmayr and P. Moskal, arXiv: 1807.04934
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J-PET potentialities to measure photon’s polarization  g¥g

» Angle between polarization vectors of annihilation photons is 90°.

» Photons mostly scatter at right angles to their electric field vector
and this impose an Expected angular correlation between the scattering angles.

» With the J-PET detector we can measure scatterings of back-to-back photons originating from
the decay of positronium atoms and thus can study the angular correlation between the
scattering angles.

B. Hiesmayr and P. Moskal, Scientific Reports 7: 15349 (2017)
B. Hiesmayr and P. Moskal, arXiv: 1807.04934
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B. Hiesmayr and P. Moskal, Scientific Reports 7: 15349 (2017)
B. Hiesmayr and P. Moskal, arXiv: 1807.04934
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B. Hiesmayr and P. Moskal, Scientific Reports 7: 15349 (2017)
B. Hiesmayr and P. Moskal, arXiv: 1807.04934
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First experimental observation showing the
capabilities of J-PET detector for the

measurement of photon’s polarization
(based on N. Krawczyk and J. Raj studies)
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Scatter test = time - time

measured

calculated
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Relative angles between scattered planes as a measure of rw-
Relative polarization of annihillation photons
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M A Positron Emission Tomograph based on plastic scintillators was constructed and
commissioned .
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M By studying the relative scattering/angular distributions of photons originating
from the decay of Positronium atom
Allow to study the entangled states of photons.

Detailed applications of J-PET detector - Thursday Morning session

= Potential of J-PET tomograph for total body positronium imagings- Pawel Moskal

= Status and prospects of discrete symmet. tests in the positronium decays- Michal Silarski

using Positron Annihilation Lifetime Spectroscopy — Ewelina Kubicz

»  Molecular characterization of nhanostructures of normal and cancer cells in vitro 2B\
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J-PET collaboration
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