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National foreword

This British Standard reproduces verbatim BS ISO 8529-1 and implements it 
as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee 
NCE/2, Health physics instrumentation, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references

The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Standards 
Catalogue under the section entitled “International Standards Correspondence 
Index”, or by using the “Find” facility of the BSI Standards Electronic 
Catalogue.

A British Standard does not purport to include all the necessary provisions of 
a contract. Users of British Standards are responsible for their correct 
application. 

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 8529 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 8529-1 was prepared by Technical Committee ISO/TC 85, Nuclear energy,
Subcommittee SC 2, Radiation protection.

ISO 8529 consists of the following parts, under the general title Reference neutron radiations:

� Part 1: Characteristics and methods of production

� Part 2: Calibration fundamentals of radiation protection devices related to the basic quantities characterizing
the radiation field

� Part 3: Calibration of area and personal dosimeters and determination of response as a function of energy and
angle of incidence

Annexes A and C form a normative part of this part of ISO 8529. Annex B is for information only.
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Introduction

This part of ISO 8529 supersedes ISO 8529:1989. It is the first of a set of three International Standards concerning
the calibration of dosimeters and dose-rate meters for neutron radiation for protection purposes. It describes the
characteristics and methods of production of the reference neutron radiations to be used for calibrations.
ISO 8529-2 describes fundamentals related to the physical quantities characterizing the radiation field and
calibration procedures in general terms, with emphasis on active dose-rate meters and the use of radionuclide
sources. ISO 8529-3 deals with dosimeters for area and individual monitoring, describing the respective procedures
for calibrating and determining the response in terms of the International Commission on Radiation Units and
Measurements (ICRU) operational quantities. Conversion coefficients for converting neutron fluence into these
operational quantities are provided in ISO 8529-3.
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Reference neutron radiations —

Part 1:
Characteristics and methods of production

1 Scope

This part of ISO 8529 specifies the reference neutron radiations, in the energy range from thermal up to 20 MeV,
for calibrating neutron-measuring devices used for radiation protection purposes and for determining their response
as a function of neutron energy. Reference radiations are given for neutron fluence rates of up to 1 � 109 m–2

�s–1,
corresponding, at a neutron energy of 1 MeV, to dose-equivalent rates of up to 100 mSv�h–1.

This part of ISO 8529 is concerned only with the methods of producing and characterizing the neutron reference
radiations. The procedures for applying these radiations for calibrations are described in ISO 8529-2 and
ISO 8529-3.

The reference radiations specified are the following:

� neutrons from radionuclide sources, including neutrons from sources in a moderator;

� neutrons produced by nuclear reactions with charged particles from accelerators;

� neutrons from reactors.

In view of the methods of production and use of them, these reference radiations are divided, for the purposes of
this part of ISO 8529, into the following two separate sections.

� In clause 4, radionuclide neutron sources with wide spectra are specified for the calibration of neutron-
measuring devices. These sources should be used by laboratories engaged in the routine calibration of
neutron-measuring devices, the particular design of which has already been type tested.

� In clause 5, accelerator-produced monoenergetic neutrons and reactor-produced neutrons with wide or quasi
monoenergetic spectra are specified for determining the response of neutron-measuring devices as a function
of neutron energy. Since these reference radiations are produced at specialized and well equipped
laboratories, only the minimum of experimental detail is given.

For the conversion of neutron fluence into the quantities recommended for radiation protection purposes,
conversion coefficients have been calculated based on the spectra presented in normative annex A and using the
fluence-to-dose-equivalent conversion coefficients as a function of neutron energy as given in ICRP Publication 74
and ICRU Report 57.
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 8529. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 8529 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 8529-2:2000 Reference neutron radiations — Part 2: Calibration fundamentals of radiation protection devices
related to the basic quantities characterizing the radiation field.

ISO 8529-3:1998, Reference neutron radiations — Part 3: Calibration of area and personal dosimeters and
determination of response as a function of energy and angle of incidence.

ICRP Publication 74, Conversion Coefficients for use in Radiological Protection against External Radiation, Annals
of the ICRP, Vol. 26, No.3/4 (1996).

ICRU Report 33:1980, Radiation Quantities and Units.

ICRU Report 51:1993, Quantities and Units in Radiation Protection Dosimetry.

ICRU Report 57:1998, Conversion Coefficients for use in Radiological Protection Against External Radiation.

3 Tests and definitions

For the purposes of this part of ISO 8529, the terms and definitions given in ICRU Reports 33 and 51 and the
following apply.

3.1
neutron fluence
�

quotient of dN by da, where dN is the number of neutrons incident on a sphere of cross-sectional area da

N
a

d
d

� �

NOTE The unit of the neutron fluence is m–2; a frequently used unit is cm–2.

3.2
neutron fluence rate
neutron flux density
�

quotient of d� by dt, where d� is the increment of neutron fluence (3.1) in the time interval dt

N
t a t

2d d
d d d
�

� � �

�

NOTE The unit of the neutron fluence rate is m–2
�s–1.

3.3
spectral neutron fluence
energy distribution of the neutron fluence
�E

quotient of d� by dE, where d� is the increment of neutron fluence in the energy interval between E and E + dE

2
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E E
d
d
�

� �

NOTE The unit of the spectral neutron fluence is m–2
�J–1; a frequently used unit is cm–2

�eV–1.

3.4
spectral neutron fluence rate
spectral neutron flux density
�E
quotient of d�E by dt, where d�E is the increment of spectral neutron fluence in the time interval dt

2d d
d d d

E
E t E t

� �
� � �

�

NOTE The unit for the spectral neutron fluence rate is m–2
�s–1

�J–1; a frequently used unit is cm–2
�s–1

�eV–1.

3.5
absorbed dose
D
quotient of d� by dm, where �d is the mean energy imparted by ionizing radiation to matter of mass dm

D
m

d
d
�

�

NOTE The unit of the absorbed dose is J�kg–1 with the special name gray (Gy).

3.6
dose equivalent
H
product of Q and D at a point in tissue, where D is the absorbed dose and Q is the quality factor at that point

H QD�

NOTE The unit for the dose equivalent is J�kg–1 with the special name sievert (Sv).

3.7
dose-equivalent rate
H�
quotient of dH by dt, where dH is the increment of dose equivalent in the time interval dt

H
H

t
�

d
d

�

NOTE The unit for the dose-equivalent rate is J�kg–1
�s–1 with the special name sievert per second (Sv�s–1).

3

Full document details: BS ISO 8529-1:2001

http://www.avadocuments.com/doc/bs-iso-8529-1-2001
http://www.avadocuments.com/doc/bs-iso-8529-1-2001

