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A challenge to Quantum-PET (Q-PET)
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Some of the positrons emitted from PET tracers form the exotic atom
positronium (Ps) before annihilating with electrons. Ps in which the spin of the positron and the
electron is parallel is designated as ortho-positronium (0-Ps), and Ps in which the spin is
anti-parallel is para-positronium. Their formation ratio is 3:1. The lifetime by which 0-Ps
annihilates to 511 keV photons depends on the surrounding electron density. We have shown that the
0-Ps lifetime in water is linearly related to the oxygen partial pressure, and in this work, we
aimed to realize "quantum PET (Q-PET)" using o-Ps as a new biomarker. The first application is
imaging the oxygen concentration of tumors. In this work, we succeeded to demonstrate
two-dimensional imaging of the o-Ps lifetime, which is the first step to realize Q-PET.
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