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American 
National  
Standard  

Designation of this document as an American National Standard attests that the principles 

of openness and due process have been followed in the approval procedure and that a 

consensus of those directly and materially affected by the standard has been achieved.  

This standard was developed under the procedures of the Standards Committee of the 

American Nuclear Society;  these procedures are accredited by the American National 

Standards Institute,  Inc.,  as meeting the criteria for American National Standards.  The 

consensus committee that approved the standard was balanced to ensure that competent,  

concerned,  and varied interests have had an opportunity to participate.  

An American National Standard is intended to aid industry,  consumers,  governmental 

agencies,  and general interest groups.  Its  use is entirely voluntary.  The existence of an 

American National Standard,  in and of itself,  does not preclude anyone from 

manufacturing,  marketing,  purchasing,  or using products,  processes,  or procedures not 

conforming to the standard.  

By publication of this standard,  the American Nuclear Society does not insure anyone 

utilizing the standard against liability allegedly arising from or after its use.  The content of 

this standard reflects acceptable practice at the time of its approval and publication.  

Changes,  if any,  occurring through developments in the state of the art,  may be considered 

at the time that the standard is subjected to periodic review.  It may be reaffirmed,  revised, 

or withdrawn at any time in accordance with established procedures.  Users of this standard 

are cautioned to determine the validity of copies in their possession and to establish that 

they are of the latest issue.  

The American Nuclear Society accepts no responsibility for interpretations of this standard 

made by any individual or by any ad hoc group of individuals.  Inquiries about 

requirements,  recommendations,  and/or permissive statements (i.e. ,  “shall,” “should,” and 

“may,” respectively) should be sent to the Society headquarters,  ATTN:  Standards or to 

standards@ans.org.  Action will be taken to provide appropriate response in accordance 

with established procedures that ensure consensus.  

Comments on this standard are encouraged and should be sent to Society headquarters.  
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Inquiry 
Requests  

Inquiry 
Format 

The American Nuclear Society (ANS) Standards Committee will provide responses to 

inquiries about requirements,  recommendations,  and/or permissive statements (i.e. ,  “shall,” 

“should,” and “may,” respectively) in American National Standards that are developed and 

approved by ANS.  Responses to inquiries will be provided according to the Policy Manual 

for the ANS Standards Committee.  Nonrelevant inquiries or those concerning unrelated 

subjects will be returned with appropriate explanation.  ANS does not develop case 

interpretations of requirements in a standard that are applicable to a specific design,  

operation,  facility,  or other unique situation only and therefore is not intended for generic 

application.  

Responses to inquiries on standards are published in ANS’s magazine,  Nuclear News,  and 

are available publicly at www.ans.org  or by contacting standards@ans.org.  

Inquiry requests shall include the following:  

(1 ) the name,  company name if applicable,  mailing address,  and telephone number of the

inquirer;

(2) reference to the applicable standard edition, section, paragraph, figure, and/or table;

(3) the purpose(s) of the inquiry;

(4) the inquiry stated in a clear,  concise manner;

(5) a proposed reply,  if the inquirer is in a position to offer one.

Inquiries should be addressed to 

American Nuclear Society 

ATTN:  Standards

555 N.  Kensington Avenue 

La Grange Park,  IL 60526 

or standards@ans.org 
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Foreword  

 

(This foreword does not contain any requirements of American National Standard “Photon and Neutron 

Fluence-to-Dose Conversion Coefficients,” ANSI/ANS-6.1 .1 -2020,  but is included for informational 

purposes.)  
 

In 1 977, the American Nuclear Society (ANS) published ANS-6.1 .1 -1 977, “Neutron and 

Gamma-Ray Flux-to-Dose-Rate Factors,” which provided a standard method for computing 

dose equivalent values pertinent to the radiation protection of individuals exposed to 

externally incident neutron and gamma-ray flux.  That standard,  which was based on 

definitions and data from the National Council on Radiation Protection and Measurements,  

was in effect for 1 2 years.  Later revisions led to the issuance of ANS-6.1 .1 -1991 ,  which was 

based on new dosimetric quantities provided by the International Commission on Radiological 

Protection (ICRP) and the International Commission on Radiation Units and Measurements.  

ANS-6.1 .1 -1 991  provided tables relating the fluence of gamma rays and neutrons to effective 

dose equivalents for radiation incident on mathematical anthropomorphic phantoms in five 

standard exposure geometries.  

 

Despite its widespread use in shielding analysis and design,  ANS-6.1 .1 -1 991  was not 

maintained and was allowed to lapse by the Shielding Subcommittee.  Recent new 

recommendations for dosimetric quantities in ICRP Publication 1 03  and the determination of 

these concepts using improved Monte Carlo transport codes and with realistic computational 

phantoms described in ICRP Publication 1 10 have culminated in ICRP Publication 1 1 6,  

“Conversion Coefficients for Radiological Protection Quantities for External Radiation 

Exposures.” That report also extends the areas of interest to other radiation types and to 

significantly higher energies.  We have chosen to use the photon and neutron fluence  to 

effective dose  coefficients from ICRP Publication 1 16 as the basis of this standard, 

ANSI/ANS-6.1 .1 -2020.  The coefficients for cranial and caudal irradiation geometries are 

taken from the coefficients reported by Veinot et al.  coefficients using ICRP 1 16 

methodology.  

This standard does not incorporate the concepts of generating risk-informed insights,  

performance-based requirements,  or a graded approach to quality assurance.  The user is 

advised that one or more of these techniques could enhance the application of this standard.  

This standard might reference documents and other standards that have been superseded or 

withdrawn at the time the standard is applied.  A statement has been included in the references 

section that provides guidance on the use of references.  

This standard was prepared by the ANS-6.1 .1  Working Group of the American Nuclear 

Society.  The following members contributed to this standard:  

 

N.  E.  Hertel (Cochair),  Georgia Institute of Technology   

P.  M.  Bergstrom (Cochair),  National Institute of Standards and Technology 

 

E.  D.  Dickson,  U.S.  Nuclear Regulatory Commission 

M. M.  Mille,  National Cancer Institute,  National Institutes of Health 

The Shielding Subcommittee had the following membership at the time of its approval of 

this standard:  

C.  E.  Sanders (Chair),  University of Nevada,  Las Vegas 

 

F.  A.  Alpan,  Oak Ridge National Laboratory 

R.  S.  Amato,  Individual 

P.  M.  Bergstrom, National Institute of Standards and Technology  

C.  E.  Beyer,  Individual 
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