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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, market- 
ing, purchasing, or using products, processes, or procedures not conforming to the standard. Amer- 
ican 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CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time.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 reaf- 
firm, revise, or withdraw this standard no later than five years from the date of publication. Purchas- 
ers 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; 
(508) 750-8400. Permission to photocopy portions of any individual standard for educational class- 
room use can also be obtained through Ihc Copyright Clearance Center. 
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In t rod uct ion 
(This introduction is not part of ANSI N42.15-1997, American National Standard Check Sources for and Verification of 
Liquid Scintillation Counting Systems.) 

This standard is the responsibility of the Accredited Standards Committee N42 on Radiation Instrumenta- 
tion. Committee N42 delegated the development of this standard to its subcommittee N42.M.  Drafts were 
reviewed by Committee N42, Subcommittee N42.RM, and other interested parties, and the comments 
received were utilized in producing the standard as finally approved. 

This standard combines ANSI N42.15- 1990, American National Standard Verification of Liquid-Scintilla- 
tion Counting Systems, and ANSI N42.16- 1986, American National Standard Specifications for Sealed 
Radioactive Check Sources Used in Liquid-Scintillation Counters, with modifications. This standard was 
approved by N42 letter ballot on 28 January 1997. 
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American National Standard Check 
Sources for and Verification of Liquid- 
Scintillation Counting Systems 

1. Overview 

Liquid-scintillation counting systems are widely used for radionuclide assay in nuclear medicine, life 
science research, and industrial applications. A typical commercial system is a combination of a sample- 
changing device and a liquid-scintillation spectrometer such that a number of samples may be counted auto- 
matically T:. !'.;.iiS' -. ;.,:'"::': .; spectrometer usually consists of a sample chamber and two horizontally 
opposed :*" . I . : . 1 .  ewing the sample chamber, with the associated electronics to detect and 
record the presence of radioactivity dissolved in the sample. The sample compartment may be either air- 
cooled or refrigerated (controlled temperature). The theory of the operation of this type of radioactivity 
detection system is summarized in NCRP Report 58-1985 [B 101'. Additional references on theoretical and 
applied aspects of liquid-scintillation counting are given in Birks [B 11, Bransome [B2], Horrocks [B5], 
Knoll [B7], Koba.yashi and Maudsley [B8], Noakes et al. [Bll], Peng et al. [B12], Ross et al. [B14] and 
Stanley and Scoggins [B 161. The liquid-scintillation counter is so named because the usual radioactive sam- 
ple assayed is either dissolved or dispersed in a solution containing one or more organic scintillators. 

1.1 Scope 

The specification!; for check sources to be used in the evaluation of liquid-scintillation counter performance 
are included in this standard. 

Measures of performance considered in this standard are 

a) Counting system efficiency 
b) 
c) 

Reproducibility of sample and background count rates 
Preparation of check sources for performance evaluation 

Definitions of some terms used here are given in Clause 3. 

This standard does not cover the calculation of sample activity for quenched ur...nown samples. Accordingly, 
this standard does not deal with sample preparation, efficiency correlation (quench correction) procedures, 
or identification of unknown radionuclides. 

'The numbers in brackets correspond to those of the bibliography in Annex H. 
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ANSI 
N42.15-1997 AMERICAN NATIONAL STANDARD CHECK SOURCES FOR AND 

1.2 Purpose 

The purpose of this standard is to provide the user with the means of verifying the performance of typical 
liquid-scintillation counting systems. 

1.3 Word usage 

In the wording of this standard, two verbs have been used to indicate the degree of rigor indicated by a 
specific criterion. Shall indicates minimum criteria that must be met, while should indicates criteria that are 
recommended as good practice and are to be applied when practical. 

2. References 

This standard shall be used in conjunction with the following publications: 

ICRU Report 22- 1972, Measurement of Low Level Radioactivity.' 

IEC 60582 (1977-Ol), Dimensions of vials for liquid scintillation c o ~ n t i n g . ~  

IEEE Std 398- 1972 (Reaff 1991), IEEE Test Procedures for Photomultiplicrs for Scintillation Counting and 
Glossary for Scintillation Counting Field (ANSI).4 

3. Definitions 

3.1 background check source: A scaled vial of liquid-scintillation solution containing no added radioactive 
material. 

3.2 background count rate (in radioactivity counters): Count rate rccorded by the instrument when 
measuring a background check source in counts per minute. 

3.3 check source: A radioactive source, not necessarily calibrated, that is used to confirm the continuing 
satisfactory operation of an instrument. 

3.4 counting channel: A region of the pulse-height spectrum that is defined by upper and lower boundaries 
set by discriminators. 

3.5 counting efficiency: The ratio of the count rate to the disintegration rate, usually expressed as a percent- 
age: E = (WA) x 100. (See 4.4 for nomenclature.) 

3.6 counting region: A region that identifies the first and last memory location of a contiguous series to be 
summed in a multichannel analyzer. 

3.7 gain, photomultiplier tube: The ratio of the signal output current to the photoelectric signal current 
from the photocathode. (See IEEE Std 398-1972.)5 

'ICRU publications are available from the National Council on Radiation Protection and Measurements, 7910 Woodmont Avenue, Suite 
800, Bethesda, MD 20814, USA. 
31EC publications are available from IEC Sales Department, Case Postale 131, 3, rue de Varembe, CH-1211, Geneve 20, Switzerland/ 
Suisse. 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. 
41EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, 
NJ 08855-1331. USA. 
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