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Abstract: Performance specifications and testing methods for the evaluation of handheld 
instruments (also known as radionuclide identification devices or RIDs) used for the detection and 
identification of radionuclides, which emit gamma rays and, in some cases, neutrons, are contained 
in this standard. The specifications for general, radiological, environmental, electromagnetic and 
mechanical performances are given and the corresponding testing methods are described. The 
documentation to be provided by the manufacturer is listed as part of the requirements. Normative 
and informative annexes that provide guidance for the implementation of this standard are also 
included. 

Keywords: ANSI N42.34, gamma rays, homeland security, industrial radionuclides, medical 
radionuclides, neutrons, special nuclear material (SNM) 

 

•

                                                           
The Institute of Electrical and Electronics Engineers, Inc.  
3 Park Avenue, New York, NY 10016-5997, USA  
 
Copyright © 2016 by The Institute of Electrical and Electronics Engineers, Inc.  
All rights reserved. Published 24 August 2016. Printed in the United States of America. 
 
IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and Electronics  
Engineers, Incorporated.  
 
PDF:  ISBN 978-1-5044-0700-7 STDGTPD20803 
Print:  ISBN 978-1-5044-0701-4 STDPD20803 
 
IEEE prohibits discrimination, harassment, and bullying. 
For more information, visit http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html. 
No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission 
of the publisher. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

3 
Copyright © 2016 IEEE. All rights reserved. 

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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Important Notices and Disclaimers Concerning IEEE Standards Documents 

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices 
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading 
“Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards Documents.” 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a 
consensus development process, approved by the American National Standards Institute (“ANSI”), which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. 
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE. 
While IEEE administers the process and establishes rules to promote fairness in the consensus development 
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the 
soundness of any judgments contained in its standards. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. 
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related 
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved 
and issued is subject to change brought about through developments in the state of the art and comments 
received from users of the standard. 

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his 
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 

Translations 

The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE should be considered the 
approved IEEE standard. 
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Official statements 

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that his or her views should be considered the personal views of that individual rather than the 
formal position of IEEE. 

Comments on standards 

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and 
Standards Coordinating Committees are not able to provide an instant response to comments or questions 
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not 
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE 
standard is welcome to join the relevant IEEE working group. 

Comments on standards should be submitted to the following address: 

 Secretary, IEEE-SA Standards Board 
 445 Hoes Lane 
 Piscataway, NJ 08854 USA 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies 

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, 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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Updating of IEEE Standards documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. 

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years 
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of 
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that 
they have the latest edition of any IEEE standard. 

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at 
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more 
information about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at 
http://standards.ieee.org. 

Errata 

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 

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 by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://ieeexplore.ieee.org/xpl/standards.jsp
http://standards.ieee.org/
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html
http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

7 
Copyright © 2016 IEEE. All rights reserved. 

Participants 

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

Michael P. Unterweger, Chair 
Sue Vogel, Administrative Secretary 

Organization Represented Name of Representative 

Canberra ...................................................................................................................................................... Robert Huckins 

Commerce Dept, U.S. NIST ......................................................................................................................... Leticia Pibida 

Commerce Dept, U.S. NIST ........................................................................................................... Michael P. Unterweger 

Consultant .................................................................................................................................................. Frank X. Masse 

Department of Homeland Security..................................................................................................................Peter Shebell 

Harvard University .......................................................................................................................................... Joseph Ring 

Health Physics Society .............................................................................................................................Wayne M. Glines 

Lawrence Berkeley National Laboratory .................................................................................................Edward J. Lampo 

Lawrence Livermore National Laboratory ................................................................................................ David Trombino 

NASA, GSFC .................................................................................................................................. Sachidananda R. Babu 

National Institute for Occupational Safety and Health .............................................................................. Mark D. Hoover 

Oak Ridge National Laboratory ............................................................................................................. Peter J. Chiaro, Jr. 

 Charles Britton (Alt.) 

ORTEC, Ametek Inc.. ................................................................................................................................... Frank Sergent 

Pacific Northwest National Laboratory ...................................................................................................... Richard Kouzes 

U. S. Army ................................................................................................................................................. Chad B. McKee 

Members-At-Large ......................................................................................................................................... Morgan Cox 
 Edward Groeber 
 Ronald M. Keyser  
 Greg Komp 
 Mark L. Maiello 
 Joseph C. McDonald 
 Joseph Stencel 
 Edward Walker 

 

At the time this standard was completed, Subcommittee N42.HSI had the following membership: 

Morgan Cox, Co-Chair 
Michael P. Unterweger, Co-Chair 

Peter J. Chiaro, Jr. 
David Gilliam 
Mark Hoover 

Cynthia G. Jones 
Ronald M. Keyser 
Joseph C. McDonald 

Leticia Pibida 
Peter Shebell 
David Trombino 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

8 
Copyright © 2016 IEEE. All rights reserved. 

At the time this standard was approved, the ANSI 42.34 Working Group had the following members: 

Peter J. Chiaro, Jr., Chair and Project Leader 

Elizabeth Bartosz 
Marc Black 
Joseph S. Broz 
Sandra Gogol 
Jens Hovgaard 
Siraj Khan 
Achim Kreuels 
Janae Lockett-Reynolds 
 

Tom Malone 
Daniel Masi 
Luc Murphy 
Lucy Ooi 
Thea Philliou 
Leticia Pibida 
Don Potter 
Jeff Preston 
Radoslav Radev 

Jo Ressler 
Francis Schulcz 
Frank Sergent 
Martin Smith 
David Trombino 
Michael P. Unterweger 
Christina Ward 
Hank Zhu 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

9 
Copyright © 2016 IEEE. All rights reserved. 

Introduction 

This introduction is not part of ANSI N42.34-2015, American National Standard Performance Criteria for Handheld 
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. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

10 
Copyright © 2016 IEEE. All rights reserved. 

Contents 

 Overview ................................................................................................................................................. 12 1.

 Normative references ............................................................................................................................... 13 2.

 Definitions ............................................................................................................................................... 13 3.
3.1 Definitions .......................................................................................................................................13 
3.2 Acronyms and abbreviations ...........................................................................................................15 

 General considerations ............................................................................................................................ 16 4.
4.1 Standard test conditions ..................................................................................................................16 
4.2 Units and uncertainties ....................................................................................................................16 
4.3 Special word usage ..........................................................................................................................17 

 Design ...................................................................................................................................................... 17 5.
5.1 General ............................................................................................................................................17 
5.2 Test preparation ...............................................................................................................................17 
5.3 Access modes ..................................................................................................................................18 
5.4 Markings .........................................................................................................................................18 
5.5 Data transfer interface .....................................................................................................................19 
5.6 User interface ..................................................................................................................................19 
5.7 Visual indicators..............................................................................................................................21 
5.8 Restricted access user accessible indications and functions ............................................................21 
5.9 Other Indicators ...............................................................................................................................22 
5.10 Warm-up time .................................................................................................................................22 
5.11 Battery power ..................................................................................................................................23 
5.12 Effective range of measurement ......................................................................................................24 
5.13 Data file configuration ....................................................................................................................24 
5.14 Personal protection alarm ................................................................................................................25 
5.15 Explosive atmospheres ....................................................................................................................25 

 Radiological tests ..................................................................................................................................... 26 6.
6.1 General test method .........................................................................................................................26 
6.2 False alarm ......................................................................................................................................27 
6.3 Photon alarm or indication ..............................................................................................................28 
6.4 Neutron alarm .................................................................................................................................29 
6.5 Exposure or ambient dose equivalent rate accuracy ........................................................................30 
6.6 Over-range test ................................................................................................................................30 
6.7 Neutron indication in the presence of photons ................................................................................31 
6.8 Radionuclide identification .............................................................................................................32 
6.9 Simultaneous radionuclide identification ........................................................................................34 
6.10 False identification ..........................................................................................................................36 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

11 
Copyright © 2016 IEEE. All rights reserved. 

 Environmental performance requirements ............................................................................................... 36 7.
7.1 Ambient temperature influence .......................................................................................................36 
7.2 Temperature shock ..........................................................................................................................38 
7.3 Relative humidity ............................................................................................................................39 
7.4 Dust and moisture protection ..........................................................................................................40 
7.5 Extreme temperature startup ...........................................................................................................41 

 Electromagnetic performance requirements ............................................................................................ 43 8.
8.1 Radio frequency ..............................................................................................................................43 
8.2 Radiated emissions ..........................................................................................................................44 
8.3 Magnetic field .................................................................................................................................45 
8.4 Electrostatic discharge ....................................................................................................................46 

 Mechanical performance requirements .................................................................................................... 46 9.
9.1 Vibration .........................................................................................................................................47 
9.2 Mechanical shock ............................................................................................................................48 
9.3 Impact (microphonics) ....................................................................................................................49 
9.4 Drop ................................................................................................................................................49 

 Documentation ..................................................................................................................................... 50 10.
10.1 Report ..............................................................................................................................................50 
10.2 Operation and maintenance manual ................................................................................................51 

Annex A (informative) Bibliography ........................................................................................................... 52 

Annex B (normative) General test method ................................................................................................... 53 

Annex C (informative) Guidance regarding identification performance ...................................................... 55 

Annex D (informative) Guidance regarding adjudication and resolution of radiation alarms for state  
and local agencies ................................................................................................................................... 57 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:45:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.34-2015

http://www.avadocuments.com/doc/ieee-n42-34-2015
http://www.avadocuments.com/doc/ieee-n42-34-2015


 

12 
Copyright © 2016 IEEE. All rights reserved. 

American National Standard 
Performance Criteria for Handheld 
Instruments for the Detection and 
Identification of Radionuclides 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health, 
or environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers. These 
notices and disclaimers appear in all publications containing this document and may be found under the 
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.” They 
can also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.html. 

 Overview 1.

1.1 Scope 

This standard specifies general, radiological, environmental, electromagnetic, and mechanical requirements, 
and associated test methods for handheld radionuclide identification devices (RIDs). 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 are used to detect and identify radionuclides, display gamma-ray 
exposure rates, and when provided, indicate the presence of neutron radiation. 

The identification requirements established by this standard are based on the sources and source 
configurations defined in this standard. When an RID is used operationally, the configuration of a source or 
object being analyzed is typically unknown, which may cause other radionuclides or isotopes to be identified. 
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 Normative references 2.

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). 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 N42.17A, American National Standard for Performance Specifications for Health Physics 
Instrumentation—Portable Instrumentation for Use in Normal Environmental Conditions.1 

ANSI N42.42, American National Standard Data Format Standard for Radiation Detectors Used for 
Homeland Security.2 

IEC 60068-2-27, Environmental testing – Part 2-27: Tests – Test Ea and guidance: Shock.3 

IEC 60529, Degrees of protection provided by enclosures (IP Code). 

IEC 60721-3-7, Classification of environmental conditions – Part 3-7: Classification of groups of environmental 
parameters and their severities – Portable and non-stationary use. 

IEC 61000-4-2, Electromagnetic compatibility (EMC) – Part 4-2: Testing and measurement techniques – 
Electrostatic discharge immunity test. 

MIL-STD-810, U.S. Department of Defense Test Method Standard—Environmental Engineering 
Considerations and Laboratory Tests.4 

UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, III, 
Division 1, Hazardous (Classified) Locations.5 

 Definitions 3.

3.1 Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary 
Online should be referenced for terms not defined in this clause.6 

acceptance test: Evaluation or measurement of performance characteristics to verify that certain stated 
specifications and contractual requirements are met. 

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

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

                                                           
1 ANSI N42 publications are available from the Institute of Electrical and Electronics Engineers (http://standards.ieee.org/) and the 
American National Standards Institute (http://www.ansi.org/). 
2 The ANSI N42.42 schema can be obtained from http://www.nist.gov/pml/div682/grp04/n42.cfm. 
3 IEC publications are available from the International Electrotechnical Commission (http://www.iec.ch/) and in the United States 
from the American National Standards Institute (http://www.ansi.org/). 
4 MIL publications are available from DLA Document Services (http://quicksearch.dla.mil/). 
5 UL standards are available from Underwriters Laboratories (http://www.ul.com/). 
6 IEEE Standards Dictionary Online is available at: http://ieeexplore.ieee.org/Xplore/home.jsp. 
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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. 

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

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. 

coefficient of variation (COV) (%): The square root of the variance, s2, divided by the mean value of “n” 
number of readings times 100. 

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

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

NOTE—The CTV 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.) 

detection limits: The extremes of detection or quantification for the radiation of interest. 

NOTE—The lower detection limit is the minimum statistically quantifiable instrument response or reading. The upper 
detection limit is the maximum level at which the instrument meets the required accuracy. 

detector: A device or component designed to produce a quantifiable response to ionizing radiation normally 
measured electronically. 

effective range of measurement: Range of measurements within which the requirements of this standard 
are met. 

exposure rate: The measure of ionization produced in air by x-ray or gamma-ray radiation. 

NOTE—The unit of exposure rate is the Roentgen per hour, abbreviated in this standard as R/h. 

false alarm: An indication of the presence of a radioactive source or increase in the measured radiation 
level when that radioactive source or increase is not present. 

false identification: An identification attributed to a radionuclide that is not present. 

indication: Displayed signal from the instrument to the user conveying information such as scale or decade, 
status, malfunction, or other critical information. 

influence quantity: Quantity that may have a bearing on the result of a measurement without being the 
subject of the measurement, such as temperature and humidity. 

instrument: A complete system consisting of one or more assemblies designed to quantify one or more 
characteristics of ionizing radiation or radioactive material. 

range: All values lying between the lower and upper detection limits. 

reading: The indicated or displayed value of the readout. 
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readout: The portion of the instrument that provides a visual display of the response of the instrument or 
the displayed value, with units, displayed and/or recorded by the instrument as a result of the instrument’s 
response to quantity being measured. 

reference point: Physical mark, or marks, on the outside of an instrument used to position it at a point where 
the conventionally true value of a quantity is to be measured, unless the position is clearly identifiable from 
the construction of the instrument. 

response: Ratio of the instrument reading to the conventionally true value of the measured quantity. 

restricted mode: An advanced operating mode that can be accessed by an expert user (i.e., via password) to 
control the parameters that can affect the result of a measurement (i.e., radionuclide library, routine function 
control, calibration parameters, alarm thresholds). 

NOTE—This mode may also be called the “advanced” or “expert” mode. 

routine mode: An access mode that enables the user to perform detection and identification of radionuclides, 
measure exposure or dose equivalent rate, and if applicable, detect the presence of neutrons. 

standard deviation: The positive square root of the variance. 

standard test conditions: The range of values of a set of influence quantities under which a calibration or 
a measurement of response is carried out. 

test: A procedure whereby the instrument, circuit, or component is evaluated. 

type test: Initial test of two or more production instruments made to a specific design to show that the 
design meets defined specifications. 

uncertainty: The estimated bounds of the deviation from the conventionally true value, generally expressed 
as a percent of the mean, ordinarily taken as the square root of the sum of the square of two components:  
1) random errors that are evaluated by statistical means and 2) systematic errors that are evaluated by other 
means. 

user interface: The features of the radionuclide identification device (RID) with which the user interacts 
(e.g., controls, displays). 

3.2 Acronyms and abbreviations 

COV coefficient of variation 
cps counts per second 
CTV conventionally true value 
CZT cadmium zinc telluride 
DU depleted uranium 
ESD electrostatic discharge 
FWHM full width-half max 
HPDE high density polyethylene 
HEU highly enriched uranium 
HPGe high purity germanium 
MCNP Monte Carlo N-particle transport code 
MQA measurement quality assurance 
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NaI sodium iodide 
NBC nuclear, biological, and chemical 
PMMA polymethyl methacrylate 
PVT polyvinyl toluene 
RF radio-frequency 
RID radionuclide identification device 
SNM special nuclear material 
WGPu weapons-grade plutonium 

 General considerations 4.

4.1 Standard test conditions 

Except where otherwise specified, the tests in this standard shall be carried out under the standard test 
conditions shown in Table 1. 

For those tests intended to determine the effects of variations in the influence quantities, all other influence 
quantities should be maintained within the limits for standard test conditions given in Table 1, unless 
otherwise specified in the test method. 

Table 1 —Standard test conditionsa 

Influence quantity Standard test conditions 

Ambient temperature 18 °C to 25 °C 
Relative humidity (RH) ≤75% 
Atmospheric pressure 70–103.3 kPa  

(525–775 mmHg at 0 °C) 
Electromagnetic field of 
external origin 

Natural conditions without the presence of man-made generators 

Magnetic induction of 
external origin 

Natural conditions without the presence of man-made generators 

Gamma background ≤25 µR/h 
Neutron background ≤200 n/s/m2 (note that this neutron background is considerably 

higher than at sea level) 
a Uncertainties are stated in 4.2. 

 

4.2 Units and uncertainties 

For the purposes of this standard the radiological unit of exposure rate, R/h, is used. Radiation test fields 
established by measurement shall be made using devices traceable to NIST or equivalent recognized 
organizations. Other than ambient background, measured radiation test fields shall be determined at an 
uncertainty of ±20% with a coverage factor (k) of 1. When radiation fields are determined through 
calculation, the technique used shall be described in the test record. 

Measurement of test fields for climatic, dynamic, and electromagnetic conditions shall be made using 
equipment traceable to NIST or equivalent organizations. 
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4.3 Special word usage 

The following word usage applies: 

 The word “shall” signifies a mandatory requirement (where appropriate a qualifying statement is 
included to indicate that there may be an allowable exception). 

 The word “should” signifies a recommended specification or method. 

 The word “may” signifies an acceptable method or an example of good practice. 

 Design 5.

5.1 General 

RIDs shall be handheld and battery-powered. They shall be capable of operating at temperatures from  
–20 °C to +50 °C. RIDs used outside of the stated temperature range or other stated electromagnetic or 
mechanical (dynamic) requirements should be tested to verify proper operation prior to use. 

Other than possibly the radiation detector, RIDs shall not require any external devices (e.g., laptop personal 
computer) for the detection and identification of radioactive material. 

Viewing characteristics of the display (e.g., legibility, readability) while wearing a protective mask or at 
different visual angles should be considered as part of the design of the RID. 

5.2 Test preparation 

NOTE—Step 5.2.1 through step 5.2.7 should be used when preparing to perform a test based on this standard. 

5.2.1 Manufacturer, model, and serial number 

Record the manufacturer’s name along with the model, serial number, and software and firmware numbers 
of the RID and detector, if separate. 

5.2.2 Documentation supplied 

Verify that instructions for operating and checking the operation of the RID have been supplied and record 
the result of this verification. Check for all items listed in Clause 10. 

5.2.3 Type of radiation detector 

Identify and record the type of radiation measured (gamma only or gamma/neutron) and the radiation 
detector types used (e.g., sodium iodide [NaI], cadmium zinc telluride [CZT], high purity germanium 
[HPGe], 3He). 

5.2.4 Size 

Note the dimensions specified by the manufacturer. Measure the dimensions (height, width, and length) of 
the RID and record. 
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