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INTRODUCTION

In 1985 a comparison of different revised protocols for the
dosimetry of high-energy photon and electron beams was published
(Mattsson, 1985). The conclusions were that the agreement in
absorbed dose to water determined using the different protocols is
very good and that the agreement between ionization chamber and
ferrous sulphate dosimetry is generally good. For electron beams
the differences obtained with the ionization chamber and ferrous
sulphate dosimeters were up to about 2 V The influence of the
energy and angular digribution of the electron beams on the
ionization chamber dosimetry is not fully considered in the
dosimetry protocols.

The basis for the ionization chamber dosimetry has recently
been changed when the Bureau International des Poids et Mesures
(BIPM) in 1986 changed the air-kerma standard. The reason was the
adaption of the new stopping power values reported in the ICRU
Report No. 37. To achieve consistency in the ionization chamber
dosimetry the interaction coefficients and correction factors given
in the dosimetry protocols should also be based on the same set of
stopping-power values. This is not the case with the protocols
included in the comparison made by Mattsson. However, in the
international code of practice by the International Atomic Energy
Agency (IAEA, 1987) the new stopping-power values have been used.
The formalism is the same as in most of the previous protocols.
Mattsson et al. (1989) have shown that the differences in the
various steps cancel out for the protocols published by NACP (1980)
and by IAEA (1987) for cobalt 60 gamma quality. However, it is also
of interest to investigate the influence of the new air-kerma
standard and the new values on coefficients and factors given in the
IAEA protocol for other beam qualities. Therefore, the data given
by Mattsson (1985) have been recalculated using the new air-kerma
standard and the IAEA protocol. In the present report an emG of

352 . 10-6 m-2 kg-1 G y l

was used for all beams quantities, see Svensson 1988 (in this

newsletter).

RESULTS

The recalculated absorbed dose values are given in table 1.

The agreement between the two dosimetry methods is within about

+1 per cent for all of the investigated qualities.
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TABLE 1.

Comparison of absorbed dose determinations using the IAEA
dosimetry protocol and ferrous sulphate dosimeter
measurements (Mattsson 1985)

Beam quality D D Difference
w.IAEA w.Friclce

Co-60

4 MV X-ray

16 MV X-ray

6 MeV Electron

lOMeV Electron1)

lOMeV Electron2)

18.8 MeV Electron

2.000

2.001

1.990

1.989

1.986

1.986

1.983

2.018

2.017

1.996

2.010

2.008

1.964

2.002

-0.9

-0.8

-0.3

-1.1

-1.1

+1.1

-1.0

DThick scattering foil, applicator scattered electrons
2)lhin scattering foil, no applicator scattered electrons

CONCLUSION

It can be concluded that the ionization chamber dosimetry using
a graphite chamber and the new IAEA protocol gives absorbed dose
values which are in good agreement with ferrous sulphate dosimetry.
The maximum difference was 1.1 % observed in very "clean" electron
beams. For the measuring conditions used in this investigation the
agreement between ionization chamber and ferrous sulphate dosimetry
is thus satisfactory.
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