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Constitution of the Committee 
The International Committee on Atomic Weights takes its instructions 

from the International Association of Chemical Societies which was dis­
solved during the Great War and replaced by the International Union of 
Pure and Applied Chemistry. 

During the second Conference, held at Brussels on June 30, 1921, the 
International Union of Pure and Applied Chemistry decided to replace 
the International Committee on Atomic Weights by an International Com­
mittee on Chemical Elements. The scope of the new Committee is more 
extended than that of the old Committee. The discovery of isotopy first in 
the domain of radioactive elements, later in that of non-radioactive ele­
ments, produced new problems not only concerning atomic weights, but 
also affecting the conception of a chemical element. 

In consequence, the International Union has decided that it should be 
the duty of the new Committee to keep chemists informed of the various 
advances made each year in this field already rich and so full of promise 
for the future. 

The Committee will therefore prepare three tables: a table of radio­
active elements containing their principal constants, a table of isotopes, 
and a table of atomic weights. 

In accordance with its statutes the Committee has invited all the national 
branches of the International Union to create in their countries national 
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committees from which it may receive notice on any question connected 
with its activities. Three of these national committees are actually work­
ing, in Spain, France and Switzerland. 

Work of the Committee during the Year 1921-1922 
The Committee has prepared the two tables, of which the need was par­

ticularly felt: a Table of Radioactive Elements and a Table of Isotopes. 
The work of the Committee is not complete as regards the Table of 

Atomic Weights which will be published later on. As a result, the Table 
for 1922 drawn up by the old International Committee for Atomic Weights 
is accepted for 1923. It is on this account that the values which appear 
in the Table of Isotopes under the title Atomic Weights are those given 
in the International Table for 1922. 

In the case of the radioactive elements, the figures appearing under the 
title Atomic Mass are the values, rounded to the nearest whole number, 
from the atomic weights of uranium (uranium I), thorium and radon 
(radium emanation). The Committee has found it necessary to modify 
the nomenclature of several radioactive elements. 

Each of the tables is accompanied by notes which explain the signs, 
symbols and new names adopted by the Committee. 

The Committee considers that, as regards the radioactive elements and 
isotopes, its work is only provisional. I t recognized that the definitions 
and nomenclatures which have been adopted do not form a homogeneous 
whole. Until a general reform of the nomenclature of the radioactive 
elements is under consideration it has respected as far as possible the names 
given by the discoverers. On this account, before adopting for the three 
emanations the names radon, actinon and thoron, the approval of Mme. 
Curie and Sir E. Rutherford was obtained. 

The Committee hopes that the new international tables will be favor­
ably received by the scientific world, and that the values adopted will be 
generally approved. 

International Table of Isotopes 

1923 

Atomic Number.—A chemical element is defined by its atomic number. 
This number represents the excess of positive over negative charges in the 
constitution of the atomic nucleus; theoretically, the atomic number 
represents also the number of electrons which rotate round the central 
positive nucleus of the atom. Each atomic number also represents the 
place occupied by the element in the Mendeleef table. 

Various methods have been suggested to determine the atomic numbers. 
The most important of these consists in deducing them from the wave 
lengths of the high-frequency spectra by applying Moseley's law. 
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Elements (Simple and Complex). Isotopes.—If the above definition 
is accepted, each chemical element may be simple or complex, according 
as its atoms are all of equal mass or not. 

International Table of Isotopes, 1923 
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In the latter case, the element consists of as many isotopes as its atoms 
have different masses. A complex element is a mixture of isotopes. 
Three methods (J. J. Thomson, Aston, Dempster) have been devised to 
determine isotopes. The most important is that of Aston. 

Notation.—The elements, simple or complex, are represented by the 
ordinary symbols. To indicate any particular isotope, its atomic mass1 

is written as an index to the right of the symbol representing the mixture. 
Thus, Cl35 indicates the isotope of chlorine having an atomic mass 35. 
This number represents the relative mass of its atom, the atom ©f oxygen 
(a simple element) being taken as 16. 

Elements Included in the Table.—The isotopes of lead, which are the 
ultimate result of disintegration of radioactive elements, and the radio­
active isotopes will appear only in the International Table of the Radio­
active Elements. Only those elements appear in the Table of Isotopes 
which are recognized as simple, or are complex elements whose isotopes 
have been determined with sufficient certainty. 

Provisional Values.—Numbers in brackets are to be taken as pro­
visional only. 

International Table of the Radioactive Elements and their Constants 

1923 

Remarks Concerning the Nomenclature 
.It is desirable that the nomenclature adopted by the International Com­

mission should be accepted universally, but that now put forward for the 
present year.is provisional, designed to serve as a basis of discussion with 
a view to the ultimate adoption of a standard nomenclature. 

The most important points are: (1) the three radioactive emanations 
have been given the names radon, actinon and thoron, with the symbols 
Rn, An, Tn, to suggest both their origin and their chemical character as 
members of the family of the rare gases of which the valence is zero; 
(2) in the branches which occur at the C members the sign (') has been used 
to indicate the products resulting from the emission of (3-rays (isotopes 
of polonium) and the sign (") to indicate the products resulting from the 
emission of a-rays (isotopes of thallium); (3) the ultimate products have 
been indicated by the letter O. 

Note 1.— Uranium I. The value given for B is that obtained from the equation, 
B = 1/X = 2440 X 0.97 X 3 X 106 X (226/238) =6.75 X 109, in which 2440 represents the 
average life of radium in years, 0.97 the branching coefficient and 3 X 106 X (226/238) 
the ratio between the numbers of atoms of uranium and radium in equilibrium in 
minerals. 

1 The expression "atomic mass" is reserved for isotopes or simple elements consid­
ered from the isotopic point of view. The expression "atomic weight" retains its usual 
meaning, and is applied to elements without consideration of their isotopic constitution. 
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If the actinium series is independent from that of uranium I, X cannot be calculated 
by this method. 

The value of X obtained by the direct counting of the a-particles from a compound 
of uranium is 4.57 X 10 - l s , from which 0 = 7 X 109 years and T = 4.8 X 109 years. 

Note 2.— Uranium Xi is also called brevium. 
Note 3.—Radon replaces the names radium emanation and niton (the latter was 

proposed by Sir William Ramsay). 
Note 4.—Radium C undergoes a double disintegration; 99.97% of the atoms 

emit /3-rays and produce the substance R a C which gives a-rays, and 0.03% of the atoms 
emit a-rays and produce the substance RaC" which gives /3-rays. 

Note S.—Radium D is also called radiolead. 
Note 6.—Radium C" is also called radium C2. 
Note 7.— Uranium Y is the first known member of the actinium series. It may be 

derived from uranium I or uranium II. In this case, 3% of the atoms of uranium pro­
duce the actinium family, and 97% the radium family. 

The hypothesis has also been put forward that the actinium series may be produced 
independently from a third (hypothetical) isotope of uranium for which the name ac-
tino-uranium has been proposed. 

Note 8.—Protoactinium is also called eka-tantalum. 
Note 9.—A new radioactive substance named uranium Z, and isotopic with proto­

actinium, accompanies uranium in minute quantity.2 Its period is from 6 to 7 hours. 
It emits a /3-radiation for which DAI varies from 0.0014 to 0.012. Its parent is an 
isotope of thorium, but it cannot yet be placed in the series. 

Note 10.—Actinon is also called the actinium emanation. 
Note 11.—Actinium C. Two-tenths per cent, of the a-rays emitted by this sub­

stance have a range ao = 6.10, instead of 5.12. From this it has been concluded that 
0.2% of the atoms undergo a transformation by the emission of 0-rays as is the case 
in the radium C and thorium C branches.3 Confirmatory evidence appears to be 
desirable. 

Note 12.—Actinium C" is also called actinium D. 
Note 13.—Thorium. The value given for X is that obtained from the direct count­

ing of the a-particles emitted by a compound of thorium. All the other values are less, 
the smallest being 0.55 of that given in the table and giving 9 = 3.45 X 1010 years, and 
T = 2.37 X 10" years.4 

Note 14.—Thoron is also called the thorium emanation. 
Note IS.—Thorium C undergoes a double disintegration; 65% of the atoms emit 

/3-rays and produce the substance T h C which gives a-rays, and 35% emit a-rays and 
produce the substance ThC" which gives /3-rays. 

Note 16.—Thorium C. The value o0=4.69 is that corresponding with F=0.0572 
which has been directly measured. 

Note 17.— Thorium C" is also called thorium D. 
Note 18.—Potassium and rubidium emit /3-rays but give no other evidence of 

radioactivity. 

Explanation of the Symbols 

X (sec)_1 is the radioactive constant of the equations of transformation, 

d<2 = - \Qdt, Q = CV-X(, logio jr = 0.4343U 

2 Ber., S4B, 1131 (1921). 
s Phil. Mag., [VI] 27, 690; 28, 818 (1914). 
4 Physik. Z., 19, 259 (1918). 



872 P. W. ASTON, ETC. Vol. 45 

S3J0N 

adoiosi 

o 
2; 
H 
S 

M ^ 
<£ -.-* 

g 

A 

a 

3 

2 w 
en 
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in which Qa is the initial quantity and Q the quantity remaining after a time t (seconds). 
e\D 1 

X= —-Q T-, represents the fraction of the element transformed, reduced to the unit 

of time. 
In the case of a double transformation, the values between brackets [ ] refer to the 

constants corresponding with the separate branches, the constant for both branches not 
being put between brackets. 

The sign (?) indicates that the value has been indirectly deduced from the range of 
the a-rays expelled. 

6 = r is the average life of the radioactive atoms. 

T is the period, that is, the time in which the quantity of radio element is dimin­
ished to one half. 

X r = - l o g . 0.5 = 0.69315 and 0 = 1.443 T 
Radiation.—The parentheses () indicate that the radiation is relatively feeble. 
Oo is the range in centimeters of the a-rays in air at 0° and a pressure of 760 mm. 

of mercury. 
The range at T ° and under p mm. of mercury is 

g0(273 + r)760 
a~ 273p 

V is the velocity of a- or /3-rays relative to that of light. 
To convert to cm./sec. multiply by 3 X 1010. 
For the a-rays, V"=0.0342 ali. 
M/JAI is the absorption coefficient of the /3-rays in aluminum, the thickness being 

measured in cm. 
M7Ai and M7Pb are the absorption coefficients of the 7-rays in aluminum and lead, 

respectively, the thickness being measured in cm.; the latter is given for only the most 
penetrating type of 7-rays. 

If /0 is the initial intensity and I the intensity after the rays have traversed * cm. 

of the absorbent, I=Ia e~"x; logio j =0.4343 »x. 

If D is the thickness corresponding with the absorption of 1Z2 of the rays, M£> = 0.693. 
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The specific heats of monatomic gases obey the equipartition law over a 
wide range of temperature1 if we assume that the molecules have only 
translational energy. Even at high temperatures the specific heats of 
diatomic gases do not reach the value predicted by the equipartition law 
for all temperatures, and the experimental values decrease at first slowly, 
and then more rapidly, with decreasing temperature. Thus Eucken2 

1 Pier, Z. Elektrochem., 15, 536 (1909). 
2 Fucken, Ber, BeH, Akad., 1912, p. 141. 


