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Fig. 1. Cut-away view of the parallel plate type ionization chamber.
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Nominal volume of chamber:0.9 cc, 1.9 cc, 3.1 ¢cc
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Fig. 2. Shift of the EPM in each chamber for 6 MV photon beam (a) and for 10 MV photon beam (b)
(EPM defined by the geometrical center in the chamber).
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Fig. 3. Shift of the EPM in each chamber for 6 MV photon beam (a) and for 10 MV photom beam (b)
(EPM defined by the upper electrode in the chamber).
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Fig. 4. Shift of the EPM in each chamber for 6 MV photon beam (a) and for 10 MV photon beam (b)
(Normalized percent ionization for the EPM).
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Fig. 5. Shift of the EPM in each chamber for 6 MeV electron beam (a) and for 12 MeV electron
beam (b) (EPM defined by the geometrical center in the chamber).
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Fig. 6. Shift of the EPM in each chamber for 6 MeV electron beam (a) and for 12 MeV electron
beam (b) (EPM defined by the upper electrode in the chamber).
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Study on Effective Point of Measurement for Parallel
Plate Type Ionization Chamber with Different Spacing

Kyo Chul Shin, Ph.D., Hyong Geun Yun, Ph.D.

Department of Therapeutic Radiology, Dankook University College of Medicine, Chenan, Korea

In this work, EPM (effective point of measurement) of parallel plate ionization chamber with three
different spacing were investigated. If the plate separation is less than 2 mm one generally assumes
that the effective point of measurement is just behind the front window of the parallel plate ionization
chamber. For chamber with relatively large separation, such as the ones used for very accurate
exposure measurements, this assumption breaks down and the EPM depends on plate separation and
thickness of the front window. For parallel plate chambers, conventional theoretical analyses suggest
that the EPM is the inner front wall and that it shifts towards the geometric centre of the chamber
as the plate separation increases. The PP-IC (parallel plate ionization chamber) is fabricated using
acrylic plate for the chamber medium and printed circuit board for electrical configuration. The
various sizes of the sensitive volumes designed so far are 0.9, 1.9, and 3.1 cc. The gap between two
electrodes ranges from 3, 6, and 10mm. Also the charge-to-voltage converter is designed to collect
the electrons produced in the ionization chamber cavity. As the result of our experiment, the EPM
shift was within 0.6 mm in photon beams and 04 mm to 25 mm in electron beams for the plate
separation of 6 mm and 10 mm. EPM shifts towards the geometric center of the chamber as the

plate separation increases.

Key words : Effective point of measurement, Parallel plate ionization chamber
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