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Abstract: Positron emission particle tracking (PEPT) is a novel non-invasive and non-destructive measurement
technique for complex multiphase flows in industrial processes. It provides a high spatial-temporal (~ms and
~mm) particle dynamic trajectory via the three-dimensional dynamic imaging of various liquid, powder, and
particle systems. The physical principles of the PEPT technique are firstly illustrated from three aspects:
positron emission, positron detection, and particle tracking. Then, the error sources in PEPT are deeply

analyzed, including the influence mechanisms and countermeasures of factors such as false coincidences in L.oR,
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positron flight range, inherent spatial resolution and detection rate of the detector, and tracer particle motion.

A guidance for practical PEPT applications is offered in this work, such as PEPT tracer preparation, PEPT

measurement setup, and parameter selection of PEPT algorithm.

Key words: positron emission; positron detection; particle tracking; positron emission particle tracking

(PEPT); dynamic trajectory measurement
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Fig. 1 Typical applications of PET and PEPT
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Fig. 2 Radiolabeling of tracer particles and positron emission process
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Fig.3 Illustration of PEPT locating static tracer under ideal conditions
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Fig. 5 Location error from positron flight range
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Fig. 6 Location error from inherent spatial resolution of detector
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Fig.7 Location error from particle motion
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