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The Swiss Federal Office of Metrology and Accreditation (METAS) provides an absorbed dose to
water calibration service for reference dosimeters using 60CO 7 radiation, ten X-ray beam qualities
between TPR-, 1 - 0639 and 0802 nd ten electron beam qualities between R50 175 gcm -1)and
8.54 gcm-2. A_2 MeV microtron accelerator with a conventional treatment head is used as radiation
source for the high energy photon and electron beams. The treatment head produces clinical beams.
The METAS absorbed dose calibration service for high energy photons is based on a primary standard
sealed water calorimeter of the Domen type [1], that is used to calibrate several METAS transfer
standards of type NE261 A and NE2571A in terms of absorbed dose to water in the energy range
from 60CO to TPR,0,1 = 0802. User reference dosimeters are compared with the transfer standards to
give calibration factors in absorbed dose to water with an uncertainty of 1.0% for 60CO y radiation and
1.4% for higher energies (coverage factor k = 2 The calibration service was launched in 1997. The
calibration factors measured by METAS have been compared with those derived from the Code of
Practice of the International Atomic nergy Agency 2] using the calculated kQ factors listed in 2],
table 14. The comparison showed a maximum difference of 0.8% for the N-2561 IA and NE 2571A
chambers. At 60CO y radiation the METAS primary standard of absorbed dose to water was bilaterally
compared with the primary standards of the Bureau International des Poids et Mesures BIPM (S&vres)
[3] as well as of the National Research Council NRC (Canada) [1]. In either case the standards were
in agreement within the comparison uncertainties.
The METAS absorbed dose calibration service for high energy electron beams is based on a primary
standard chemical dosimeter. A monoenergetic electron beam of precisely known particle energy and
beam charge is totally absorbed in Fricke solution (ferrous ammonium sulphate) of a given mass. This
experiment is similar to the one described by Feist 4], but extended to an energy range from 53 MeV
to 22.4 MeV, allowing to determine te energy dependence of the response of the Fricke dosimeter.
The absorbed dose to Fricke solution is determined using the particle energy, the total beam charge
and the mass of the solution. The absorbed dose to Fricke solution is converted to an absorbed dose to
water applying a general conversion factor taken from Ma et a]. [5]. The thus calibrated Fricke
solution is then used to calibrate several METAS plane-parallel transfer ionisation chambers of type
NACP-02 in the mentioned energy range. The user dosimeters are fally compared to the METAS
transfer standards following the procedures described in 2 It is anticipated that the overall
uncertainty in the calibration factor of a user dosimeter will be around 2 (coverage factor k =2).

REFERENCES
[1] MEDIN J., SEUNTJENS J., KLASSEN N., ROSS C., STUCKI G., The OFMET Sealed Water
Calorimeter, Proceedings of NPL Workshop on Recent Advances in Calorimetric Absorbed Dose
Standards, NPL Report CIRM 42 2000), 65 - 73.
[2] IAEA, Absorbed dose Determination in External Beam Radiotherapy, An International Code of
Practice for Dosimetry Based on Standards of Absorbed Dose to Water, Technical Report Series
No. 398, Vienna 2000.
[3] ALLISY-ROBERTS P., BURNS D. and STUCKI G., Comparison of the standards of absorbed
dose to Water of the METAS, Switzerland and the BIPM for 60CO 7 rays, BIPM Report (in
preparation).

21

IA]EA-CN-96-8

[4] FEIST H., Determination of absorbed dose to water for high energy photons and electrons by total
absorption of electrons in ferrous sulphate solution, Phys. Med. Biol. 37 1982) 1937 - 1947.
[5] MA CHANG MING and NAHUM A. E., Correction factors for Fricke dosimetry in high-energy
electron beams, Phys. Med. Biol. 38 1993) 423 - 438.

22

