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    Abstract

        
            Atomic Mass Evaluations have had a major impact on the values of the atomic weights for the twenty mononuclidic elements plus two elements, Thorium and Protactinium, which have no stable nuclides but a characteristic terrestrial isotopic composition. This paper reviews the history of the atomic weight values of these elements in the years, since the reference mass standard changed from {sup 16}O to {sup 12}C. There is a problem for Thorium, which is considered to have an abundance value of 100%, but is not treated as such in the Standard Atomic Weights' Table. Recommendations for handling the Standard Atomic Weight values for 2001 are presented.
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                    Standard atomic weight values for the mononuclides elements, 1995

                    
                        Conference
                            Holden, N
                            

                    The 1993 Atomic Mass Evaluation has a major impact on the values of the atomic weights for the mononuclidic elements. Of the twenty elements, nine values changed and seven had a change in uncertainty. In addition, one of the elements, Thorium, with no stable nuclides but a characteristic terrestrial isotopic composition has a value change as a result of the new atomic mass evaluation.
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                    STANDARD ATOMIC WEIGHT VALUES FOR THE MONONUCLIDIC ELEMENTS - 2005.

                    
                        Conference
                            HOLDEN, N
                            

                    When the policy for determining the atomic weight values for the mononuclidic elements was changed some decades ago, it was argued that new atomic mass tables would only be produced about once a decade. Since 1977, the average has been once every nine years, which is consistent with that early estimate. This report summarizes the changes over the years for the atomic weight values of the mononuclidic elements. It applies the Commission's technical rules to the latest atomic mass table and recommends changes in the values of the Standard Atomic Weights for eleven of the twenty-two for the TSAW.
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                    Forecast of Standard Atomic Weights for the Mononuclidic Elements – 2011

                    
                        Conference
                            Holden, N; Holden, N; Holden, N
                            

                    In this short report, I will provide an early warning about potential changes to the standard atomic weight values for the twenty mononuclidic and the so-called pseudo-mononuclidic ({sup 232}Th and {sup 231}Pa) chemical elements due to the estimated changes in the mass values to be published in the next Atomic Mass Tables within the next two years. There have been many new measurements of atomic masses, since the last published Atomic Mass Table. The Atomic Mass Data Center has released an unpublished version of the present status of the atomic mass values as a private communication. We can not updatemore » the Standard Atomic Weight Table at this time based on these unpublished values but we can anticipate how many changes are probably going to be expected in the next few years on the basis of the forthcoming publication of the Atomic Mass Table. I will briefly discuss the procedures that the Atomic Weights Commission used in deriving the recommended Standard Atomic Weight values and their uncertainties from the atomic mass values. I will also discuss some concern raised about a proposed change in the definition of the mole. The definition of the mole is now connected directly to the mass of a {sup 12}C isotope (which is defined as 12 exactly) and to the kilogram. A change in the definition of the mole will probably impact the mass of {sup 12}C.« less
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                    Mononuclidic elements and the 1983 Atomic Mass Table of A. H. Wapstra

                    
                        Conference
                            Holden, N
                            

                    During the last Atomic Weight's meetings in Lyngby, Denmark, there was a recommendation from the Subcommittee for the Assessment of Isotopic Composition, (SAIC), for a change in the treatment of uncertainties on atomic weight values from the pair (1,3) to any digit (1,9). This new treatment was adopted and with it a concern about treating the mononuclidic elements in a different manner from the polynuclidic elements. The reason for the difference is due to the fact that one is really accessing uncertainties on the isotopic composition in one case and uncertainties on nuclidic masses in the case of the mononuclidicmore » elements. In the SAIC report on the Element-by Element Review, the present and preferred treatment of data on the mononuclidic elements are examined. For the past dozen years, the following rule has been applied to the nuclidic mass data for these elements. The uncertainty quoted in the atomic mass table is multiplied by a factor of six. If the resulting digit is greater than unity, it is rounded up to one in the preceding digit. The atomic weight is always uncertain to one in the last quoted figure as a result. In 1983, the Commission appointed a working party to review this rule. As a result of a meeting at NBS last year, a new proposal is now being recommended. The factor of six will continue to be used, to account for systematic error (which is not considered in the mass table). However, the rounding up rule will be discontinued and the recommended standard atomic weights will carry uncertainties of from one to nine in the last quoted digit. This paper reviews the new proposed rule and makes some comments on the assumptions made during the discussions at the Lyngby meeting and at the meeting of the working party. 9 refs.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    RADIOACTIVE ELEMENTS IN THE STANDARD ATOMIC WEIGHTS TABLE

                    
                        Conference
                            Holden, N; Holden, N; Holden, N
                            

                    In the 1949 Report of the Atomic Weights Commission, a series of new elements were added to the Atomic Weights Table. Since these elements had been produced in the laboratory and were not discovered in nature, the atomic weight value of these artificial products would depend upon the production method. Since atomic weight is a property of an element as it occurs in nature, it would be incorrect to assign an atomic weight value to that element. As a result of that discussion, the Commission decided to provide only the mass number of the most stable (or longest-lived) known isotopemore » as the number to be associated with these entries in the Atomic Weights Table. As a function of time, the mass number associated with various elements has changed as longer-lived isotopes of a particular element has been found in nature, or as improved half-life values of an element's isotopes might cause a shift in the longest-lived isotope from one mass to another. In the 1957 Report of the Atomic Weights Commission, it was decided to discontinue the listing of the mass number in the Atomic Weights Table on the grounds that the kind of information supplied by the mass number is inconsistent with the primary purpose of the Table, i.e., to provide accurate values of 'these constants' for use in various chemical calculations. In addition to the Table of Atomic Weights, the Commission included an auxiliary Table of Radioactive Elements for the first time, where the entry would be the isotope of that element which was the most stable, i.e., the one with the longest known half-life. In their 1973 Report, the Commission noted that the users of the main Table of Atomic Weights were dissatisfied with the omission of values for some elements in that Table and it was decided to reintroduce the mass number for the radioactive elements into the main Table. In their 1983 Report, the Commission decided that radioactive elements were considered to lack a characteristic terrestrial isotopic composition, from which an atomic weight value could be calculated to five or more figure accuracy, without prior knowledge of the sample involved. These elements were again listed in the Atomic Weights Table with no further information, i.e., with no mass number or atomic weight value. For the elements, which have no stable characteristic terrestrial isotopic composition, the data on the half-lives and the relative atomic masses for the nuclides of interest for those elements have been evaluated. The values of the half-lives with their uncertainties are listed in the table. The uncertainties are given for the last digit quoted of the half-life and are given in parentheses. A half-life entry for the Table having a value and an uncertainty of 7 {+-} 3 is listed in the half-life column as 7 (3). The criteria to include data in this Table, is to be the same as it has been for over sixty years. It is the same criteria, which are used for all data that are evaluated for inclusion in the Standard Table of Atomic Weights. If a report of data is published in a peer-reviewed journal, that data is evaluated and considered for inclusion in the appropriate table of the biennial report of the Atomic Weights Commission. As better data becomes available in the future, the information that is contained in either of the Tables of Standard Atomic Weights or in the Table of Radioactive Elements may be modified. It should be noted that the appearance of any datum in the Table of the Radioactive Elements is merely for the purposes of calculating an atomic mass value for any sample of a radioactive material, which might have a variety of isotopic compositions and it has no implication as to the priority for claiming discovery of a given element and is not intended to. The atomic mass values have been taken primarily from the 2003 Atomic Mass Table. Mass values for those radioisotopes that do not appear in the 2003 Atomic mass Table have been taken from preliminary data of the Atomic Mass Data Center. Most of the quoted half-lives.« less
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