
The History of the Atom 
 

Democritus 
 

Democritus from Abdera is Greece's foremost atomist. Living from 460 to 370 B.C., this 

is the golden age of early atomic theory. The idea that matter did not change was around 

for a hundred years before Democritus was born. Though Greek atomic philosophy 

started with the basic elements, water, fire, earth, and air, many ancient Greeks believed 

there were tiny particles among life that were connected to the brain and soul and could 

not be detected by physical senses. Democritus continued this thought process by 

expanding the specifics of atoms. 

 Democritus coined the term “atoms”, which means indivisible in Greek. He believed 

atoms were the building block of nature, and could not be created or destroyed. He 

believed that all atoms were different in their structure, shape, and size. For instance, he 

believed that white objects were made of smooth atoms and black objects were made of 

rough atoms. Consistent with other Greek philosophers, Democritus believed that the 

soul had a physical form and was made of minute particles of air and heat. Later in his 

life, Democritus stated that density was a form of tightly packed atoms. He believed the 

universe was made up of the perpetual motion of atoms. 

 

Dalton's Atomic Theory 

Democritus first suggested the existence of the atom but it took almost two millennia 

before the atom was placed on a solid foothold as a fundamental chemical object by John 

Dalton (1766-1844). Although two centuries old, Dalton's atomic theory remains valid in 

modern chemical thought. 

  

 

       Billiard Ball Model 

 Dalton's Atomic Theory 

1) All matter is made of atoms. 

Atoms are indivisible and 

indestructible. 

2) All atoms of a given element 

are identical in mass and 

properties 

3) Compounds are formed by a 

combination of two or more 

different kinds of atoms. 

4) A chemical reaction is a 

rearrangement of atoms.  



Modern atomic theory is, of course, a little more involved than Dalton's theory but the 

essence of Dalton's theory remains valid. Today we know that atoms can be destroyed via 

nuclear reactions but not by chemical reactions. Also, there are different kinds of atoms 

(differing by their masses) within an element that are known as "isotopes", but isotopes 

of an element have the same chemical properties. 

Many heretofore unexplained chemical phenomena were quickly explained by Dalton 

with his theory. Dalton's theory quickly became the theoretical foundation in chemistry. 

In 1897, the English physicist J.J. Thomson discovered the electron and 

proposed a model for the structure of the atom. Thomson knew that electrons 

had a negative charge and thought that matter must have a positive charge. His 

model looked like raisins stuck on the surface of a lump of pudding. 

   

Rutherford 

In 1909, two researchers in Ernest Rutherford's laboratory at the University of 

Manchester, Hans Geiger and Ernest Marsden, fired a beam of alpha particles at a thin 

metal foil. Alpha particles had been identified and named (they were called "alpha rays" 

to begin with) a decade earlier by Rutherford, as one of the types of radiation given off by 

radioactive elements such as uranium. Being fast-moving and positively charged 

(they're now known to be high-speed helium nuclei), Rutherford reasoned they'd serve 

as a good probe of the atomic structure of matter. What they found, to great surprise, was 

that while most of the alpha particles passed straight through the foil, a small percentage 

of them were deflected at very large angles and some were even backscattered. Because 

alpha particles have about 8000 times the mass of an electron and impacted the foil at 

very high velocities, it was clear that very strong forces were necessary to deflect and 

backscatter these particles. Rutherford explained this phenomenon with a revitalized 

model of the atom in which most of the mass was concentrated into a compact nucleus 

(holding all of the positive charge), with electrons occupying the bulk of the atom's space 

and orbiting the nucleus at a distance. With the atom being composed largely of empty 

space, it was then very easy to construct a scenario where most of the alpha particles 

passed through the foil, and only the ones that encountered a direct collision with a gold 

nucleus were deflected or scattered backwards. 
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Gold Foil Experiment                                                         Solar System Model 
 

Neils Bohr 
 
Given Rutherford’s experimental data, Rutherford naturally considered a planetary-model 

atom, the Rutherford model of 1911 – electrons orbiting a solar nucleus – however, said 

planetary-model atom has a technical difficulty. The laws of classical mechanics predict 

that the electron will release electromagnetic radiation while orbiting a nucleus. Because 

the electron would lose energy, it would gradually spiral inwards, collapsing into the 

nucleus. This atom model is disastrous, because it predicts that all atoms are unstable.  

To overcome this difficulty, Niels Bohr proposed, in 1913, what is now called the Bohr 

model of the atom. He suggested that electrons could only have certain classical motions: 

1. The electrons can only travel in certain orbits: at a certain discrete set of distances 

from the nucleus with specific energies. 

2. The electrons of an atom revolve around the nucleus in orbits. 

                           

Neils Bohr                                           Bohr Model 
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Electron Cloud Model 
 
The electron cloud model is an atom model wherein electrons are no longer depicted as 

particles moving around the nucleus in a fixed orbit. Instead, as a quantum mechanically-

influenced model, we shouldn’t know exactly where they are, and hence describe their 

probable location around the nucleus only as an arbitrary ‘cloud’.  It may surprise you but 

yes, typical science logos that show atoms with clearly defined electron orbits are now 

considered obsolete. It has been found that, contrary to Rutherford’s popular model, we 

can only describe electron locations in terms of most probable regions with fuzzy 

boundaries – thus the term ‘cloud’. We use the Bohr Model to teach the basic structure of 

the atom but the electron cloud model is the most current. 

 

 

 

Reading Comprehension Questions 

 
1. Who coined the term “atom”? 

 

2.  Who developed the first atomic theory?  What is the name of his atomic model? 

 

3. What 2 statements of Dalton’s theory have been found to be incorrect? 

 

4.  What part of the atom did J.J. Thomson discover?  What is his model called? 

 

5. Briefly describe Rutherford’s Gold Foil Experiment.  What part of the atom is he 

credited for discovering from his experiment? What is his model called? 

 

 

6.  Compare/contrast Rutherford’s and Bohr’s models.   
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