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Traditionally, the correction factor k,,,,, for attenuation and scatter the walls of cavity ionization
chamber pmary standards has been valuated experimentally using an extrapolation method. During
the past decade, there have been a number of Monte Carlo calculations of k,,,,, indicating that for
certain ionization chamber types the xtrapolation method may not be valid. In particular, values for
k,,,,, have been proposed 1] that, if adopted by each laboratory concerned, would have a significant
effect on the results of international oamparisons of air-kerma primary standards. The calculations
have also roposed new values for the aial component kanof the niforinity correction.
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Central to the results of international comparisons is the BIPM air-kerma standard. Unlike most
others, the BIPM standard is of the paralle�plate design for which the extrapolation method for
evaluating kall should be valid. The value in use at present is kall = 10026 (standard uncertainty
0.0008). Rogers and Treumiet [I] calculated the value kall = 10014 for the BIPM standard, which is
in moderate agreement with the value in use (no overall uncertainty was given in 1]). However, they
also calculated ka, = 10024 statistical uncertainty 00003) which is very different from the value
k,, = 09964 0.0007) in use at present for the BIPM standard.

A new 6Co facility has recently been installed at the BIPM and the opportunity was taken to re-
evaluate the correction factors for the BIPM standard in this new beam. Given that almost all of the
Monte Carlo work to date has used the EGS Monte Carlo code, it was decided to use the code
PENELOPE 2]. The new source, container, head and collimating jaws were smulated in detail with
more that fifty components being modelled, as shown in Fig. 1. This model was used to create a
phase-space file in the plane 90 cm fi-om the source. The normalized distribution of photon number
with energy is shown Fig. 2 where the various sources of scattered photons are identified.

This phase-space file was used to calculate kw�,11 for the BIPM standard sing the technique of photon
regeneration. At the point of each photon interaction in the chamber wall, a new photon is generated
vAth the same energy and direction as the incoming photon. The deposition of energy in the air cavity
by regenerated photons effectively corrects for attenuation in the wall. At the same time, any outgoing
scattered photon is tagged so that a correction for the energy deposition due to scattered photons may
be evaluated. The result of these calculations is k,,,, = 10017 (statistical uncertainty 0.0001), which is
in good agreement with [I]. The overall uncertainties remain to be evaluated.

For the calculation of kan a modified technique was used which makes use of the full phase-space
infori-nation rather than assuming, as I's usual, that the beam is well approximated by a point source.
When using the same model for the BIPM standard as used in 1], the result kan = 10032 (statistical
uncertainty 0.0005) agrees reasonably well with [1] (the small difference may be due to the use of a
point source in [1] rather than the realistic angular distribution). However, there is evidence that these
new values are an artefact of the method and model and that the true non-uniformity correction is
much closer to unity. Before implementing any new k, value for the BIPM standard, a more detailed
study will be undertaken to explain the! large difference between the new and existing values.
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Fig. 1. Simulation model for the new BIPM 'Co facility, constructed using the PENELOPE geometry
code PENGEOM. For clarity, only one of each pair of collimating jaws is shown.
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Fig. 2 The distribution of photon number with energy in the plane 90 cm from the new "Co source at
the BIPM. Around 109 photon histories were required to generate these spectra.
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