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Abstract: The performance requirements for hand-held radionuclide identifying instruments are
described in this standard. The requirements stated are based on instruments used in support of
efforts associated with the U.S. Department of Homeland Security.
Keywords: radionuclide identifiers, restrictive mode, routine mode
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Except as allowed by the copyright laws of the United States of America, applicable international treaties,
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portions of the document, in any form, nor may the user post this document on any intranet, website, or
database without prior written permission from the IEEE.

Permission and/or requests for licenses should be directed to:

IEEE Standards Association
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American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and
provisions. An American National Standard is intended as a guide to aid the manufacturer, the consumer,
and the general public. The existence of an American National Standard does not in any respect preclude
anyone, whether he has approved the standard or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standard. American National Standards are
subject to periodic reviews and users are cautioned to obtain the latest editions.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The
procedures of the American National Standards Institute require that action be taken to affirm, revise, or
withdraw this standard no later than five years from the date of publication. Purchasers of American
National Standards may receive current information on all standards by calling or writing the American
National Standards Institute.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by
the Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to
Copyright Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1-978-750-8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.
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Introduction

This introduction is not part of ANSI N42.34-2006, American National Standard Performance Criteria for
Hand-Held Instruments for the Detection and Identification of Radionuclides.

This standard is the responsibility of the Accredited American Standards Committee on Radiation
Instrumentation, N42. The standard was approved on N42 letter ballot of July—August 2006.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http://
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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American National Standard
Performance Criteria for Hand-Held
Instruments for the Detection

and ldentification of Radionuclides

1. Overview

1.1 Scope
This standard specifies general requirements and test procedures, radiation response requirements, and

electrical, mechanical, and environmental requirements. Successful completion of the tests described in this
standard should not be construed as an ability to identify all radionuclides in all environments.

1.2 Purpose
This standard addresses instruments that can be used for homeland security applications to detect and

identify radionuclides, for gamma-ray exposure rate measurement, and for indication of neutron radiation.

2. Normative references

This standard shall be used in conjunction with the following publications. For dated references, only the
edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments or corrigenda) applies.

ANSI N42.22, American National Standard—Traceability of Radioactive Sources to the National Institute
of Standards and Technology (NIST) and Associated Instrument Quality Control.'

ANSI N42.23, American National Standard Measurement and Associated Instrumentation Quality
Assurance for Radioassay Laboratories.

" The ANSI N42 publications included in this clause are available from the Institute of Electrical and Electronics Engineers, 445 Hoes
Lane, Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).
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ANSI N42.42, American National Standard Data Format Standard for Radiation Detectors Used for
Homeland Security.’

FCC Rules, Code of Federal Regulations, Title 47, Part 15, Radio Frequency Devices.’
IAEA Safety Guide No. RS-G-1.9, Categorization of Radioactive Sources.*

IEC 60068-1, Environmental Testing—Part 1: General Guidance.’

IEC 60068-2-18, Environmental Testing—Part 2-18: Tests—Test R and Guidance: Water.
IEC 60068-2-75, Environmental Testing—Part 2-75: Tests—Test Eh: Hammer Tests.

IEC 60529, Degrees of Protection Provided by Enclosures (IP Code), IP53.

IEC 61000-4-1, Electromagnetic Compatibility (EMC), Part 4-1: Testing and Measurement Techniques—
Overview of IEC 61000-4 Series.

IEC 61000-4-2, Electromagnetic Compatibility (EMC)—Part 4-2: Testing and Measurement Techniques—
Electrostatic Discharge Immunity Test.

IEC 61000-4-3, Electromagnetic Compatibility (EMC)—Part 4-3: Testing and Measurement Techniques—
Radiated, Radio-Frequency, Electromagnetic Field Immunity Test.

IEC 61000-4-6, Electromagnetic Compatibility (EMC)—Part 4-6: Testing and Measurement Techniques—
Immunity to Conducted Disturbances, Induced by Radio-Frequency Fields.

IEC 61455, Nuclear Instrumentation—MCA Histogram Data Interchange Format for Nuclear
Spectroscopy.

ISO/IEC 4037-3, X and Gamma Reference Radiation for Calibrating Dosemeters and Doserate Meters and
for Determining the Response as a Function of Photon Energy—Part 3: Calibration of Area and Personal
Dosemeters and Measurement of Their Response as a Function of Energy and Angle of Incidence.’

3. Definitions

The following definitions apply to this standard, as well as to ANSI N42.32 [B11]7, ANSI N42.33 [B12],
and ANSI N42.35 [B13], all of which have been developed at the request of the U.S. Department of
Homeland Security (DHS) for instruments to be used by DHS and emergency responders.

3.1 A-weighted sound level: The frequency weighting of an acoustic spectrum according to a standardized
frequency response curve based on the frequency response of the human ear.

2 The ANSI N42.42 schema can be obtained from http://physics.nist.gov/Divisions/Div846/Gp4/ANSIN4242/xml.html.

3 CFR publications are available from the Superintendent of Documents, U.S. Government Printing Office, P.O. Box 37082,
Washington, DC 20013-7082, USA (http://www.access.gpo.gov/).

IAEA publications are available from the International Atomic Energy Agency, P.O. Box 100, Wagner Strasse 5, A-1400 Vienna,
Austria (http://www.iaea.org).

IEC publications are available from the Sales Department of the International Electrotechnical Commission, Case Postale 131, 3 rue
de Varembé, CH-1211, Genéve 20, Switzerland/Suisse (http://www.iec.ch/). IEC publications are also available in the United States
from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA
(Www.ansi.org)..

6 ISO publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Geneve 20,
Switzerland/ Suisse (http://www.iso.ch/). ISO publications are also available in the United States from the Sales Department,
American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA (http://www.ansi.org/).

7 The numbers in brackets correspond to those of the bibliography in Annex A.
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3.2 acceptance test: Evaluation or measurement of performance characteristics to verify that certain stated
specifications and contractual requirements are met.

3.3 accepted ambient photon background: The background radiation as measured using a high pressure
ionization chamber, an energy compensated Geiger-Mueller (GM) tube, an energy compensated
proportional counter, a tissue equivalent plastic scintillator, a scintillator with spectral compensation, or any
other exposure rate instrument having a nearly constant energy response (+30% in the energy range from
60 keV to 1.5 MeV).

3.4 accredited testing laboratory: Testing laboratory that has been accredited by an authoritative body
with respect to its qualification to perform verification tests on the type of instruments covered by this
standard.

3.5 accuracy: The degree of agreement between the observed value and the conventionally true value of
the quantity being measured.

3.6 adjust: To alter the reading of an instrument by means of a built-in variable (hardware or software)
control.

3.7 alarm: An audible, visual, or other signal activated when the instrument reading or response exceeds a
preset value or falls outside of a preset range.

3.8 calibrate: To adjust and/or determine the response or reading of a device relative to a series of conven-
tionally true values.

3.9 calibration: A set of operations under specified conditions that establishes the relationship between
values indicated by a measuring instrument or measuring system, and the conventionally true values of the
quantity or variable being measured.

3.10 check source: A not-necessarily calibrated source that is used to confirm the continuing functionality
of an instrument.

3.11 coefficient of variation (COV) (%): The square root of the variance, 6%, divided by the mean value
of “n” number of readings times 100.

3.12 confidence indication: An indication provided by the instrument of the reliability assigned to the
determined identification.

NOTE—This definition is of particular relevance to ANSI N42.34.®

3.13 conventionally true value (CTV): The commonly accepted best estimate of the value of that
quantity.

NOTE—This and the associated uncertainty will preferably be determined by a national or transfer standard, or by a
reference instrument that has been calibrated against a national or transfer standard, or by a measurement quality
assurance (MQA) interaction with the National Institute of Standards and Technology (NIST) or an accredited
calibration laboratory. (See ANSI N42.22 and ANSI N42.23.)

3.14 decade: A range of values for which the upper value is a power of ten above the lower value.

8 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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