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Introduction

(This introduction is not a part of ANSI N42.12-1994, American National Standard Calibration and Usage of Thallium-
Activated Sodium Iodide Detector Systems for Assay of Radionuclides.)

This standard, a revision of ANSI N42.12-1980, is the responsibility of the Accredited Standards Committee
N42 on Radiation Instrumentation. Committee N42 delegated the development of this standard to its Sub-
committee N42.2. Drafts were reviewed by Committee N42, Subcommittee N42.RM on Radioactivity Mea-
surements, and other interested parties, and the comments received were utilized in producing the standard
as finally approved. The standard was approved by N42 letter ballot of 11 April 1994.

At the time it approved this standard, the Accredited Standards Committee on Radiation Instrumentation,
N42, had the following members:

Louis Costrell, Chair Luigi Napoli, Administrative Secretary

Organization Represented Name of Representative

American Conference of Governmental Industrial Hygienists..............................Jesse Lieberman
Health Physics Society...........................................................................................George Campbell

Joseph R. Stencel (Alt.)
Institute of Electrical and Electronics Engineers ...................................................Louis Costrell

Julian Forster (Alt.)
Anthony J. Spurgin (Alt.)

Lawrence Berkeley Laboratory..............................................................................Edward J. Lampo
Lawrence Livermore National Laboratory.............................................................Paul L. Phelps
National Institute of Standards and Technology ....................................................Louis Costrell

Michael P. Unterweger (Alt.)
Oak Ridge National Laboratory.............................................................................Hugh R. Brashear
Pacific Northwest Laboratories..............................................................................Kenneth L. Swinth
US Army Center for EW/RSTA.............................................................................Edward Groeber
US Department of Energy......................................................................................Gerald Goldstein
US Federal Emergency Management Agency .......................................................Carl R. Siebentritt
US Nuclear Regulatory Commission.....................................................................Edward C. Wenzinger, Sr.
Members-at-Large..................................................................................................Joseph C. Bellian

Ernesto A. Corte
Morgan Cox
John M. Gallagher
Jack M. Selby
Al N. Tschaeche
Edward J. Vallario
Lee J. Wagner
Sanford Wagner   

At the time this standard was approved, Subcommittee N42.RM had the following members: 

Frank X. Masse, Chair J. M. R. Hutchinson, Secretary

Robert Ayres Bert M. Coursey Y. Kobyashi
Joseph G. Bellian Michael Devine David McCurdy
John D. Buchanan Roger Ferris D. M. Montgomery
R. F. Coley Robert J. Gehrke Carl W. Seidel
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The following persons were on the balloting committee:

Joseph G. Bellian Gerald Goldstein Anthony J. Spurgin
Hugh R. Brashear Edward Groeber Joseph R. Stencil
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Mary Lynne Nielsen
IEEE Standards Project Editor

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 10:09:34 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE N42.12-1994

http://www.avadocuments.com/doc/ieee-n42-12-1994
http://www.avadocuments.com/doc/ieee-n42-12-1994


v

Contents
CLAUSE PAGE

1. Overview.............................................................................................................................................. 1

1.1 Scope............................................................................................................................................ 1
1.2 Purpose......................................................................................................................................... 1

2. References............................................................................................................................................ 2

3. Definitions............................................................................................................................................ 2

4. Procedure ............................................................................................................................................. 3

4.1 Total spectrum counting systems................................................................................................. 3
4.2 SCA counting systems ................................................................................................................. 5
4.3 MCA counting systems................................................................................................................ 6

5. Sources of systematic error.................................................................................................................. 8

6. Precautions........................................................................................................................................... 9

6.1 Assay for a radionuclide for which no radioactivity standard is readily available ...................... 9
6.2 Assay of mixtures of radionuclides.............................................................................................. 9
6.3 Thin-Window detectors ............................................................................................................... 9
6.4 Count rates ................................................................................................................................... 9
6.5 Geometric correction factors........................................................................................................ 9
6.6 Counting statistics........................................................................................................................ 9
6.7 Dead-Time corrections................................................................................................................. 9
6.8 Correction for decay during the counting period....................................................................... 10
6.9 Counting geometry..................................................................................................................... 11
6.10 Spectral features......................................................................................................................... 11
6.11 Full-Energy-Peak efficiency versus energy function or curve .................................................. 11
6.12 Net count rate............................................................................................................................. 12
6.13 Temperature effects ................................................................................................................... 12
6.14 Linearity..................................................................................................................................... 12

7. Bibliography ...................................................................................................................................... 12

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 10:09:34 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE N42.12-1994

http://www.avadocuments.com/doc/ieee-n42-12-1994
http://www.avadocuments.com/doc/ieee-n42-12-1994


AFull document det
American National Standard 
Calibration and Usage of Thallium-
Activated Sodium Iodide Detector 
Systems for Assay of Radionuclides

1. Overview

1.1 Scope

This standard establishes methods for performance testing, calibration, and usage of thallium-activated
sodium iodide [NaI(Tl)] detector systems for the measurement of gamma ray emission rates of radionu-
clides; the assay for radioactivity; and the determination of gamma ray energies and intensities. It covers
both energy calibration and efficiency calibration. The following three techniques are considered:

a) Total spectrum counting (see 4.1) employs a system that counts all pulses above a low-energy
threshold (see 6.1, 6.2, and 6.3).

b) Single-channel analyzer (SCA) counting (see 4.2) employs a system with a counting “window,”
which establishes upper and lower energy boundaries (see 6.1, 6.2, and 6.3).

c) Multichannel analyzer (MCA) counting (see 4.3) employs a system in which multiple counting win-
dows are utilized. This technique allows measurements for which the continuum under the full-
energy peak may be subtracted without introducing unacceptable error.

In case of overlapping peaks in the spectrum, it is realized that an MCA with access to a spectrum-stripping
program is necessary. Such cases are not covered by this standard.

1.2 Purpose

The purpose of this document is to provide a standardized basis for the calibration and usage of sodium
iodide detector systems for the measurement of gamma ray emission rates of radionuclides. Typical applica-
tions include radionuclide identification and assay in various industrial, environmental, and medical applica-
tions. An NaI(Tl) detector system consists of three major components: a scintillating medium that produces
a flash of light when ionizing radiation interacts with it; one or more photomultipliers, optically coupled to
the scintillator, which converts the light flash to an amplified electrical impulse; and associated electronic
instrumentation that powers the photomultiplier and processes the output signal. (See IEEE Std 398-1972.1)

1Information on the reference can be found in clause 2.
1
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