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National foreword

This British Standard which has been prepared under the without deviation, as a British Standard. Some terminology
direction of the Nuclear Energy Standards Committee,is and certain conventions are not identical with those used in
identical with 1SO 6980-1984 ‘Reference beta radiations British Standards; attention is drawn especially to

for calibrating dosemeters and doseratemeters and for the following.

determining their response as a function of beta radiation The comma has been used as a decimal marker. In British
energy’ published by the International Organization for Standards it is current practice to use a full point on the

Standardization (ISO). The United Kingdom has taken part  paseline as the decimal marker.
in the preparation of the international standard by ISO

) . Wherever the words ‘International Standard’ ear referrin
Technical Committee 85, Nuclear energy. app rrng

to this standard, they should be read as ‘British Standard’.

Terminology and conventions. The text of the international Compliance with a British Standard does not of itself confer
standard has been approved as suitable for publication, immunity from legal obligations.

Documents

Document Sharing Hub

Full document details: BS 6689:1986


http://www.avadocuments.com/doc/bs-6689-1986
http://www.avadocuments.com/doc/bs-6689-1986

BS 6689 : 1986

British Standard Specification for

Reference beta radiations for calibrating dosemeters and
doseratemeters and for determining their response as a

function of beta radiation energy

1 Scope and field of application

This International Standard specifies the requirements for
reference beta radiations produced by radionuclide sources to
be used for the calibration of protection level dosemeters and
doseratemeters”, and for the determination of their response as
a function of beta energy. it gives the characteristics of
radionuclides which have been used to produce reference beta
radiations, gives examples of suitable source constructions and
describes methods for the measurement of the residual
maximum beta energy and the absorbed dose rate** at a depth
of 7 mg-cm~-2in a semi-infinite tissue-equivalent medium. The
energy range involved lies between 66 keV*** and 3,6 MeV and
the absorbed dose rates are in the range from about
10 uGy-h-1 (1 mrad-h-1) to at least 10 Gy-h-1(103 rad-h-1).

This International Standard proposes two series of beta
reference radiations from which the radiation necessary for
determining the characteristics (calibration and energy
response) of an instrument shall be selected.

Series 1 reference radiations are produced by radionuclide
sources used with beam flattening filters designed to give
uniform dose rates over a large area at a specified distance. The
proposed sources of 90Sr + Y, 204T| and '47Pm produce
maximum dose rates of approximately 5 mGy-h-1
(0,5 rad-h-1).

Series 2 reference radiations are produced without the use of
beam flattening filters which allows a range of source-to-

* This also includes personal dosemeters.

**  Throughout this International Standard where the term ““dose’’ is used,

calibration plane distances to be used. Close to the sources
only relatively small areas of uniform dose rate are produced
but this Series has the advantage of extending the energy and
dose rate ranges beyond those of Series 1. The radionuclides
used are those of Series 1 with the addition of the radionuclides
14C and '06Ru + '06Rh; these sources produce dose rates of
up to 10 Gy-h-1(103 rad-h-1).

2 Terminology

2.1 Absorbed dose

The absorbed dose, D, is the quotient of dE by din, where dE is
the mean energy imparied by ionizing radiation to matter of
mass dm.

_d—E:
dm

The Si unit of absorbed dose is joules per kilogram (J-kg-1).
The special name for the unit of absorbed dose is gray (Gy):

1Gy = 1Jkg-1!

The special unit of absorbed dose, rad, may be used tempor-
arily:

lrad = 10 2J:kg!

“absorbed dose to tissue’’ is implied, except where otherwise stated.

*** This lower limit of the energies to be considered represents the energy of beta rays able to reach the sensitive layer of the skin which is situated

nominally 7 mg-cm -2 below the skin surface according to the ICRPII,

Full document details: BS 6689:1986

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-6689-1986
http://www.avadocuments.com/doc/bs-6689-1986

BS 6689 : 1986

2.2 Absorbed dose rate

The absorbed dose rate, D, is the quotient of dD by dr, where
dD is the increment of absorbed dose in the time interval dr.

dD

dr

The S! unit of absorbed dose rate is joules per kilogram second
(J-kg-1-s-1). The special name, gray (Gy), may be substituted
for joule per kilogram :

1Gyss-1=1Jkg-1s-1
The special unit, rad, may be used temporarily :

1rad-s-1 = 10-2J-kg-1-s-1

2.3 Total mass stopping power

The total mass stopping power, S/, of a material for charged
particles is the quotient of dE by od/, where dE is the energy
lost by a charged particle in traversing a distance d/ in a material
of density g.

S 1/dE
o o \d

The Sl unit of mass stopping power is joule square metre per
kilogram (J-m2.kg-1). E may be expressed in electronvolts
and hence S/@ may be expressed in electronvolt square metre
per kilogram (eV-m2-kg-1).

NOTES

1 S is the total linear stopping power.

2 For energies at which nuclear interactions can be neglected, the
total mass stopping power is

1 (dE 1 (dE
Slo=—\—) +—|—
o \d/ o \d/

col rad

where
(dE/dligo = Sgo is the linear collision stopping power;
(dE/dl}aq = Sraq s the linear radiative stopping power.
2.4 Tissue

When the word “‘tissue’’ is used in this International Standard,
a material with a density of 1 g-cm -3 and the following compo-
sition in terms of mass fraction for soft tissue is implied
(see ICRU 33)(2] :

0:76,2% H:10,1 %
C:1,1% N: 26 %

Trace elements are generally not considered important for
dosimetric purposes and have been ignored.

2.5 Tissue equivalence

Tissue equivalence is the property possessed by a material
when the collision mass stopping power and the radiation in-

teraction properties of the material equal those of soft tissue.
The density of the tissue equivalent material is taken to be
1 g-cm -3 (see annex A).

NOTE — In practice, tissue equivalence can only exist over a limited
range of energies for a particular type of radiation, dependent upon the
material utilized, unless the atomic composition is the same as that of
tissue.

2.6 Maximum energy of a beta spectrum

A number of radionuclides emit one or several continuous
spectra of beta particles with energies ranging from zero up to
maximum values Ejp,,, i = 1, 2... The maximum energy of the
beta spectrum, E,,,, characteristic of the particular nuclide
listed in table 1 is the highest value of the E;,, values.

2.7 Residual maximum beta energy

The residual maximum beta energy, E ., is the maximum
energy of the beta spectrum from all beta decay branches of a
radionuclide at the calibration distance. E s is less than the cor-
responding E,, as the spectrum is modified by absorption and
scattering in the source material itself, the source holder, the
source encapsulation and other media between the source and
the calibration position.

2.8 Residual maximum beta range
The residual maximum beta range, R, is the range in an ab-

sorbing material of a beta spectrum of residual maximum
energy, E .

2.9 Units

The system of units recommended is the International System
of Units (SI).

The following S| units are used throughout this International
Standard :

— for activity : becquerel (Bq) : 1Bq = 1s-1
(1 Ci = 3,7 x 1010Bq);

— for temperature : kelvin (K);

— for pressure : pascal (Pa) : 1 Pa = 1N-m-2
(1 bar = 105 Pa).

Furthermore, for practical reasons, the following units are used
in this International Standard :

— for energy : electronvolt (eV)
(1eV = 1,602 x 10-19 J);

— for time : year (365,25 d), day (d), hour (h).
Multiples and sub-multiples of Sl units may be used and in the

case of rates, units of time such as minute (min), hour (h) and
day (d) should be used to suit the circumstances.
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