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INTRODUCTION
In the last 40 years the use of ionising radiation, radioactivity and nuclear

applications in science, medicine and industry became more and more widespread.
In this context it was obvious that a global harmonised system in radiation
protection and radiation dosimetry is required to assure quality and accuracy in
exchange of ideas, science, technologies and products.

Accurate and high-grade measurements of ionising radiation are required in
a wide range of industrial and medical applications where they are critical relating
to human health and safety. In the field of dosimetry and activity measurements,
radiology and nuclear medicine are perhaps the most stringent in its accuracy
requirements. Generally this means that the uncertainty of measurements in
medical applications should not exceed a few percent.

ORGANISATIONS IN RADIATION PROTECTION METROLOGY
BIPM

In 1960, the ll I h General Conference of the Meter Convention decided to
establish the Ionising Radiation section at the Bureau International des Poids et
Mesures, BIPM.

The main activities of the BIPM in the field of ionising radiation are to
maintain the international reference standards for dosimetry and activity
measurements [1]. These standards are used in the BIPM key comparisons and
their development and improvement is a major part of the international
metrological research and development programme. The ionising radiation section
of the BIPM also undertakes calibrations for national laboratories, and participates
in international comparisons (Figure 1).
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Figure 1. Comparison and calibration network of the Comite consultatif des
rayonmments ionisants, CCRI of the Bureau International des Poids et Mesures, BIPM [1]

IAEA SSDL NETWORK
The IAEA/WHO Network of Secondary Standards Dosimetry Laboratories

(SSDL Network) includes currently 81 laboratories in 62 Member States, of which
over half are developing countries [2].

The SSDL network also includes 15 affiliated members (Primary Standard
Dosimetry Laboratories, PSDLs) - the BEV is one of them - and 5 collaborating
organisations; these supply scientific and technical support to the Network. The
SSDL project has the responsibility to verify that the services provided by the
national laboratories follow internationally accepted metrological standards,
including also the traceability for radiation protection instruments. IAEA's support
is accomplished first with the transmission of calibration factors for ionisation
chambers from the BIPM or PSDLs through the IAEA's Dosimetry Laboratory. For
more than 15 years a postal TLD programme has monitored the performance of the
SSDLs in the therapy dose range and more recently a comparison has been initiated
using ionisation chambers. One of the principal goals of the SSDL network is to
guarantee that the dose delivered to patients undergoing radiotherapy treatment in
the Member States is kept within internationally accepted levels. During the last
years the trend towards the implementation of quality assurance (QA) procedures
in radiotherapy has been based on the criticality of biological response to radiation
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dose, as the probabilities of tumour control and normal tissue complication are
closely related to a correct patient dosimetry [2].

EUROMET
At the European level EUROMET is acting as the regional metrological

confederation. It is coordinating the metrological activities of the European
national metrology institutes (NMI's) of the EU including the European
Commission, EFTA and EU Accession States. Other European states may apply
for membership, based on certain published criteria. The organisation currently has
31 participating member countries [3].

The objective of EUROMET is to promote the coordination of metrological
activities and services with the purpose of achieving higher efficiency.

EUROMET is working in Technical Committees; on of them is the TC
Ionising Radiation. This TC is divided the Sub-Fields photon dosimetry,
radioactivity, and neutron measurements. The basic activities are jointly done by
co-operative scientific and technical projects.

THE AUSTRIAN METROLOGICAL SERVICE IN IONISING RADIATION
ATBEV

The metrological objectives of the BEV based on the Austrian Metrology
Act are:
• Maintenance of the national standards for dosimetry in radiation protection,

diagnostic radiology and radiation therapy,
• Verification and calibration of dosimeters used in radiation protection, diagnostic

radiology and radiation therapy,
• Metrological examination of personal dosimeters used in radiation protection.

The BEV dosimetry laboratory [4] was jointly installed together with the
Austrian Research Centers Seibersdorf and has been in operation since 1977. To
fulfil the international requirements for mutual recognition the BEV dosimetry
laboratory participates regularly in international comparisons organised by BIPM,
EUROMET and IAEA. The dosimetry branch of the BEV is member of the Comite
consultatif des rayonnements ionisants, CCRI. This committee advises the Comite
international des poids et measures, CIPM, in Sevres near Paris in metrological
affairs, in the planning and running of international comparison exercises and
scientific topics in dosimetry of ionising radiation.

30



VI. simpozij HDZZ, Stubičke Toplice, 2005.

Figure 2. Verification of a radiation protection dosimeter at the
BEV dosimetry laboratory Seibersdorf

Furthermore the BEV dosimetry laboratory irradiates reference
thermoluminescence dosimeters for the postal dose comparison measurement
program of the IAEA within the scope of the Secondary Standard Dosimetry
Laboratory SSDL network.
The irradiation facilities of the BEV dosimetry laboratory are:
® Three X-ray tubes with adjustable tube voltage from 5 keV to 320 keV,
• 60Co-teletherapy unit with adjustable collimator and preset of irradiation time

for therapy dosimetry,
• Panoramic irradiation facility containing four 137Cs sources with pneumatic

transport system and radiation time control for radiation protection dosimetry,
• Reference beam facility containing three l37Cs and three 60Co sources with

conical ring collimator, pneumatic shutter and irradiation time control for
radiation protection dosimetry.

The realisation of the dosimetric quantities / units is done by:
• Graphite-cavity ionisation chambers for absolute realisation of the units of air

kerma and derived dose equivalent quantities of gamma radiation of 137Cs and
Co,

• Free air-parallel plate ionisation chambers for absolute realisation of the units
of kerma and derived dose equivalent quantities of X-rays with energies from 5
keV to 320 KeV,

• Graphite Calorimeter for absolute realisation of the units of absorbed dose in
water, which is derived from absorbed dose to graphite by means of conversion
factors (ICRU),

® Secondary standard transfer ionisation chambers with volumes from 0,03 cm3

to 10000 cm3 for realisation of the dosimetric units of the total dose rate range
from natural/environmental levels up to dose rates used in radiation therapy.
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Additionally there are high-quality digital current and charge measurement
systems in operation. The ionisation current is in the range from 0.1 pA to 100 nA.
The measurement facilities are partly self-constructed and partly developed in co-
operation with foreign national metrology institutes.

The objectives in the radioactivity branch [4] of the ionising radiation
section of the BEV are:
9 Verification of activity meters (Bq) and contamination monitors (Bq/cm2)

applied for diagnostic, therapy and radiation protection,
• Metrological examination and calibration of gamma-ray spectrometry facilities

applied in nuclear medicine, nuclear industry, environmental monitoring,
® Verification and calibration of radon monitors applied in the determination of

acitivity concentration of 222Rn in ambient air.
The radioactivity facilities of the BEV at the Arsenal, Vienna, are jointly

used since 1991 together with ARC Seibersdorf research and the University of
Natural Resources and Applied Life Science Vienna. The radioactivity laboratory
consists of well shielded low-level measuring rooms, a radon chamber, and a
laboratory for medium and high level of activity.

Figure 3. The Austrian secondary standards for 222Rn at the
BEV radon chamber Arsenal

The realisation of the unit Becquerel is done at the BEV by:
Three portable well type ionisation chambers with current/charge measuring

devices traceable calibrated by NPL for more than 50 radionuclides (aqueous
solution),
• Five fixed and two portable high-purity germanium detectors (planar and

coaxial) with analogue and digital signal processing and spectrometric
deconvolution and evaluation software,

® Three radon monitors traceable to the PTB, Braunschweig, primary 222Rn
standard with emanation and calibration chamber,
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• Radioactive sources of different radionuclides - point and volume sources with
certified activities for calibration, verification and quality assurance as well as
area sources with defined activity and emission rate.

PERSPECTIVE IN A EUROPEAN CONTEXT
It is obvious that future developments of radiation protection metrology in

Europe could only be achieved as well as in established as in newly created co-
operative metrological networks:
• The world-wide exchange of ideas, science, technology and products in nuclear

and radiation application and radiation protection increasingly demands
harmonised metrological standards in dosimetry and radiometry,

• The decay and disappearance of obsolete technical and administrative structures
and the formation of new states in Europe necessitate the effectively affiliation of
new member states in the established European metrological institutions,

• The European contribution to the social and economic development of the world
is a clear responsibility due to the cultural and scientific heritage of European
Nations.

This general frame leads to specific objectives in metrology of ionising
radiation and radioactivity in Europe in the near future e.g.:
• Joint development, financing and co-operative use of high energy photon and

particle generator facilities for the metrology of scientific and medical
applications,

• Establishing of a common traceability network for radon detectors and radon
measurement instruments,

• Co-ordination of all metrological aspects of radiation protection and co-
ordination of common objectives in a European Confederation of radiation
protection associations.
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ABSTRACT
A global harmonised system of radiation protection and radiation dosimetry

metrology is required to assure quality and accuracy in exchange of ideas, science,
technologies and products. Accurate and high-grade measurements of ionising radiation are
required in a wide range of industrial and medical applications where they are critical for
human health and safety. This paper presents current work of international and Austrian
metrological institutions in the field of ionising radiation and briefly discusses the future
need and perspectives in the European context.
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