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In its recent reports on cardiovascular brachytherapy the DGMP recommends the source strength of
brachytherapy sources being characterized in terms of absorbed dose to water at a distance of 2 mm
from the central axis of the source [1]. As a consequence, the response of a detector suitable for
characterizing such sources with respect to absorbed dose to water should depend only to a small
extent on radiation energy. Additionally, the detection volume of the detector has to be sufficiently
small for the necessary spatial resolution to be obtained.

The liquid ionization chamber as described in 2 seems to be a promising means for this type of
measurements. The two components of the ionization liquid (TNIS and isooclane) can be mixed in a
ratio which ensures that the mass-energy absorption coefficient of the resulting mixture deviates from
that of water by less than ±15 down to photon energies of 10 keV. Due to the high density of the
ionization medium, the spacing between the two electrodes of the ionization chamber can be made as
small as a few tenths of a millimeter and still the resulting ionization current is sufficiently large.

The ionization chamber used in the present investigation is a plane parallel chamber mm in diameter
and of 03 mm electrode spacing. The ionization medium is a mixture of 40 % TMS and 60 %
isooctane 2 The irradiations were carried out with the ISO wide spectra series with tube voltages
between IO kV and 300 kV and with 131CS and 60CO 7-radiation. As a first step, the response of the
liquid ionization chamber was investigated with respect to air kerma instead of absorbed dose to
water.

Although the mass-energy absorption coefficient of the liquid deviates from that of air by less than
± IO % over the photon energy range, the measured chamber response varies by a factor of about 35.
Monte Carlo calculations carried out with EGSnrc show a variation of the chamber response smaller
than ±20 %. Measurements of the ion yield of the ionization liquid exhibit a pronounced energy
dependence from about I keV ion pair at about 10 keV to 250 keV ion pair for 137Cs 7-radiation.
Taking the ion yield of the ionization liquid into account, the deviation between the measured and the
calculated response reduces to less than ± 0 %.
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