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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR INSTRUMENTATION — HOUSED SCINTILLATORS -
TEST METHODS OF LIGHT OUTPUT AND INTRINSIC RESOLUTION

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 62372 has been prepared by IEC technical committee 45: Nuclear
instrumentation.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

Title has been modified.

To review the existing requirements and to update the terminology, definitions and
normative references.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
45/913/FDIS 45/915/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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NUCLEAR INSTRUMENTATION — HOUSED SCINTILLATORS -
TEST METHODS OF LIGHT OUTPUT AND INTRINSIC RESOLUTION

1 Scope

This document is applicable to housed scintillators for registration and spectrometry of alpha-,
beta-, gamma-, X-ray and neutron radiation.

The main parameters, such as a light output and intrinsic resolution are established. This
document specifies the requirements for the testing equipment and test methods of the basic
parameters of housed scintillators, such as:

e the direct method is applicable to measure the light output of housed scintillators based on
scintillation material. The housed scintillators certified by this method can be used as
working standard of housed scintillators (hereinafter: working standard) when performing
measurements by a relative method of comparison.

e the relative method of comparison with the working standard is applicable to housed
scintillators based on the same scintillation material as the working standard.

This document does not apply to gas or liquid scintillators and scintillators for counting and
current modes.

The numerical values of the parameters are set to the specific type of scintillators in the
specifications.

2 Normative references

There are no normative references in this document.

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.11

scintillator
luminescent material, usually liquid or solid, showing radioluminescence with a short afterglow

[SOURCE: IEC 60050-845:1987, 845-04-37]

3.1.2
housed scintillator
scintillator, housed in a container with a reflector and optical window


http://www.electropedia.org/
http://www.iso.org/obp
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3.1.3

scintillation detector

radiation detector consisting of a scintillator that is usually optically coupled to a
photosensitive device, directly or through light guides

Note 1 to entry: The scintillator consists of a scintillating material in which the ionizing particle produces a burst
of luminescence radiation along its path. A common scintillator is Nal(TI).

[SOURCE: IEC 60050-395:2014, 395-03-01]

3.1.4

assembly

light protective chamber containing a housed scintillator, photomultiplier (PMT), PMT voltage
divider

Note 1 to entry: Assembly is used for testing of the housed scintillator.

3.1.5

light yield

n

ratio of scintillation photons summed energy (E,) to energy (E) lost by ionizing particles in the
scintillator

ATE]

Note 1 to entry: Value of n depends on type and energy of ionizing particle.

3.1.6

light output

C

ratio of total energy (Lph) of scintillation photons, which pass through the output window of the
housed scintillator of ionizing radiation, to energy (E), lost by ionizing particles in the
scintillator

C=-1
E
3.1.7
intrinsic resolution of housed scintillator of ionizing radiation
Ry

component, given by housed scintillator of ionizing radiation to energy resolution of the
scintillation detector

Note 1 to entry: The intrinsic resolution R, is defined from the relation:

R, =\/R§ _R;ma

where
R, is the energy resolution of the scintillation detector;

Rpm is PMT intrinsic resolution.

3.1.8

total absorption peak

portion of the spectral response curve corresponding to the total absorption of photon energy
in a radiation detector
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Note 1 to entry: This peak represents the total absorption of photon energy from all interactive processes,
namely, a) photoelectric absorption, b) Compton effect, and c¢) pair production.

[SOURCE: IEC 60050-395:2014, 395-03-94]

3.1.9

photomultiplier tube spectrometric constant

A

parameter, characterizing properties of the photomultiplier tube

Note 1 to entry: Defined by the following formula:

AZ(Rj _Rj)xcph

where Cph is light output, photons/MeV.

3.1.10

working standard

working standard of housed scintillator that is used to check the measuring system and to
measure the light output by a method of comparison

3.1.11

full width at half maximum

FWHM

in a distribution curve comprising a single peak, the distance between the abscissa of two
points on the curve whose ordinates are half of the maximum ordinate of the peak

Note 1 to entry: |If the curve considered comprises several peaks, a full width at half maximum exists for each
peak.

3.1.12

expanded uncertainty

expanded uncertainty quantity defining an interval about the result of a measurement that may
be expected to encompass a large fraction of the distribution of values that could reasonably
be attributed to the measurand

Note 1 to entry: The fraction may be viewed as the coverage probability or level of confidence of the interval.

Note 2 to entry: To associate a specific level of confidence with the interval defined by the expanded uncertainty
requires explicit or implicit assumptions regarding the probability distribution characterized by the measurement
result and its combined standard uncertainty. The level of confidence that may be attributed to this interval can be
known only to the extent to which such assumptions may be justified.

[SOURCE: JCGM 100:2008, 2.35]

3.1.13

relative expanded uncertainty

ratio of the expanded uncertainty of a measurement to average value of quantity. It expresses
the relative size of the uncertainty of a measurement (its precision)

3.2 Symbols and abbreviated terms
the photomultiplier tube spectrometric constant;
a the assembly conversion factor with the housed scintillator;
the value of conversion response, measured at energy value of E;;
Amax the maximal value of q;
Amin the minimal value of a;
Aa the value of nonlinearity;
C the light output, in relative units;



