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4. CONTRIBUTION OF BOSCOVICH'S THEORY TO 

MODERN COMPREHENSION OF THE  

STRUCTURE OF MATTER 
 

 

4.1. Common view of the historical journey for the discovery of 

structure of atoms, molecules and macromolecules 
 

It is often said that the ancient Greek philosophers Leucippus and Democritus first 

came to idea that all was made of atoms, tiny indivisible particles. Their thought was 

religiously prohibited and dormant for more than 1500 years. During this period, 

there were a few people who thought about the atomic structure, but in the period 

to19th century, there was a great preparation that formed the basis for further work on 

it. It is often said, that John Dalton at the beginning of the 19th century came up with 

the idea that each chemical element has its smallest particles. Believing that these 

particles are indivisible, Dalton, following the example of the Greeks, called them 

atoms (Scheme 4-1.). 

 

 
Scheme 4-1. A common view of the historical journey of discovery  

structure of atoms, molecules and macromolecules 
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A little later it turned out that these Dalton atoms must be divisible, i.e. the atom 

had a structure, and the atom was made up of smaller particles, the atomic nucleus 

and electrons. This truth of atoms was revealed in the 19th and 20th century and 

many famous scientists contributed to finding out the structure of atoms are usually 

named as: Faraday, Maxwell, William Thomson (better known as Lord Kelvin), J. J. 

Thomson, Rutherford and Bohr. The remarkable contributions of the last three 

scientists are emphasized; according to the usual contemporary story for the historical 

journey of the discovery of the atomic structure looks like shown in scheme 4-1. 

Then, usually are listed the names of A. Avogadro and A. Cannizzaro who in 19th 

century indicated that atoms are combined into molecules, and then its stated that H. 

Staudinger in 1920 first introduced the hypothesis that the molecules combine into 

even larger entities - macromolecules. 

However, it was not quite so. A part of the story was left out. It is undeniable that 

these scientists contributed highly to the interpretation of the structure of matter. It is 

important to note, however, that these achievements are based on the ideas of Roger 

Boscovich, which is not known enough to the wider scientific community. 

Earlier in western literature it was regularly cited the importance of Boscovich to 

the discovery of the structure of atoms, but since 1920, his name is usually omitted 

/6a/. It is commendable that some of our scholars in Serbia and Croatia typically cite 

the name of this great scientist, but unfortunately do not give enough information on 

his impact on the discovery of the structure of atoms. Therefore, we would like here 

to briefly introduce the reader to the contribution of Boscovich to the discovery of 

atomic structures, and more detailed views can be found in the literature /2, 6a, 7, 15, 

17, 18/. 

 

4.2. Contribution of Boscovich's Theory to 

the discovery of the structure of atoms 
 

At the end of the 19th century, the more mature conviction (i.e. point-of-view) was 

that Dalton's atoms of chemical elements were still divisible and consisted of 

positively charged particles and negatively charged electrons. The question was - how 

were these particles located in the atom. 

At the end of the 19th century, J. J. Thomson (from Cavendish Laboratory in 

Cambridge) discussed various models of atoms. According to one of them, which is 

most frequently cited in contemporary literature as by Thomson, is that of positive 

charge filling the entire atom forming a ball, where negative electrons are deployed 

like plum grains in pudding. (Hence, it is named "plum-pudding model" as well as 

"Thomson model".) However, Lord Kelvin, in the period 1902-1907, published 

several works which emphasized his belief that the issue of atomic structure can be 

resolved by Boscovich's Theory and proposed a "planetary model of the atom". 
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J. J. Thomson also thoroughly discussed the "planetary model of the atom", under 

which the positive charge is located in the nucleus of atom and the electrons orbit the 

nucleus /2, 7/. Seeking a theoretical foundation for the idea that electrons can move 

only at certain paths around the nucleus of atoms, Thomson concluded that for this 

purpose only Boscovich's Theory would serve. In 1907 Thomson wrote in his work 

"The corpuscular theory of matter" /90/: "Suppose we regard the charged ion as a 

Boscovichian atom exerting a central force on a corpuscle which changes from 

repulsion to attraction and from attraction to repulsion several times... such a force, 

for example, as is represented graphically in Figure 4-1 where the abscissa represent 

distances from the atom, and the ordinates the forces exerted by the atom on a 

corpuscle...” It is obvious that Figure 4-1 actually combines Boscovich's curve (Fig. 

3-1) and Boscovich's orbitals (Fig. 3-2). 

 

  
Figure 4-1. Left curve as stated by Thomson /90/: A positively charged nucleus 

of the atom is at coordinate's origin and the positions of electron orbits are at 

bolded part of the curve. Following Thomson's opinion, Gill /7/ presented 

"permissible" (solid line) and "forbidden" (dashed line) orbitals (right curve). 

The abscissa shows the distance of the electron from nucleus and the ordinates 

show the force: repulsive (below) and attractive (above) /7/. 

 

The doubt, over what model of the atom was correct, the "plum-pudding" or 

"planetary", was solved by Rutherford, who was a former student and collaborator to 

Thomson. Rutherford in 1907 transferred to the Department of Physics, University of 

Manchester, and in the next year confirmed that alpha particles are actually helium 

nuclei, i.e. positively charged particles which are composed of two protons and two 

neutrons. Thin sheets of metal were bombarded with alpha particles, and thus 

Rutherford in 1911 experimentally confirmed the "planetary model of the atom". This 

model is commonly called a "Rutherford model". 

In 1912, after seven months spent with Thomson in Cambridge and four months 

spent with Rutherford in Manchester /19/, Niels Bohr in 1913 calculated the possible 

paths of electrons, taking into account that electrons can move from one orbital to 

another only if they receive or lose a certain amount of (quantum) energy - as 

Boscovich said a century and a half earlier (Section 3.3). Today, this model of the 

atom is called "Bohr model", which is not fully justified to call it that. 
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