ISO 20042:2019 (E)

Measurement of radioactivity — Gamma-ray emitting radionuclides — Generic

test method using gamma-ray spectrometry

Contents

Foreword

Introduction

1 Scope
2 Normative references
3 Terms and definitions
4 Symbols and units
5 Principle
5.1 General
5.2 Summing method
5.3 Fitting method
6 Validating measurements by gamma-ray spectrometry
6.1 General
6.2 Step 1: customer requirements
6.3 Step 2: technical requirements
6.4 Step 3: detailed design
6.5 Step 4: installation
6.6 Step 5: validation studies
6.7 Step 6: robustness
6.8 Step 7: operation and maintenance
7 Nuclear decay data
71 Recommended nuclear decay data
7.2 Selection of gamma-ray photopeaks for inclusion in spectrum analysis libraries
7.3 Decay chains
8 Detector energy and efficiency calibration
8.1 Energy calibration
8.2 Efficiency calibration
8.3 Source(s) for energy calibration
8.4 Reference source(s) for efficiency calibration
8.4.1 General
8.4.2 Reference sources for laboratory systems
8.4.3 Reference sources used with numerical methods
9 Sample container
10 Procedure
10.1 Sample measuring procedure

10.1.1 Sampling
10.1.2 Sample preparation

10.1.3 Loading the sample container

10.1.4 Recording the sample spectrum

10.2 Analysis of the spectrum

10.2.1 Procedure for laboratory-based measuring systems
10.2.2 Background corrections



1

1.1
1.2

12

Annex A

AA
A2
A3
A4
A5
A.6
A7
A8
A9
A.10
A1

Annex B

B.1
B.2
B.3
B.4
B.5

Annex C

C1
C.2
C3

Annex D

Annex E

E.1
E.2
E.3
E.4
E.5
E.6

Annex F

F.1
F.2
F.3
F.4
F.5
F.6
F.7
F.8

Expression of results

Calculation of activity and activity per kg (or m3) of sample
Determination of the characteristic limits

Test report

(informative) Quality assurance and quality control program

General

Influencing variables
Instrument verification
Method verification
Quality assurance plan
Energy calibration
Efficiency calibration
Full width half maximum
Background

Staff training and assessment
Documentation

(informative) Corrections to the analysis process

General

Sample geometry

Composition and density correction (internal absorption)
Pulse pile-up and dead time

True coincidence summing correction

(informative) Uncertainty budget

General
Uncertainty components
Implementation of uncertainty budget

(informative) Detector types

(informative) Example: Calculation of 137Cs activity content and characteristic limits in an
aqueous sample

Principle

Measurement

Calculation of activity content
Characteristic limits

Decision threshold

Detection limit

(informative) Example: Simulating correction factors for sample positioning, geometry, matrix,
density and true summing

Introduction

Effect of sample-to-detector distance (H1)

Effect of off-axis displacement (PA)

Effect of fill height (HS)

Detection efficiency for different layer of the sample

Effect of density (RO) and matrix (MA)

Effect of true coincidence summing as a function of sample to detector distance (H1)
Summary

Page count: 50



		2024-05-03T07:57:44+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




