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The Development of the Atomic Theory 
• 440 BCE – Democritus and Aristotle 

o A Greek philosopher named Democritus thought that you would 
eventually end up with a particle that could not be cut.  

o He called this particle an atom from the Greek word atomos, meaning “not 
able to be divided.”  

o Democritus said that all atoms are small, hard particles. He thought that 
atoms were made of a single material formed into different shapes and 
sizes. 

o Aristotle, another Greek philosopher, disagreed with Democritus’s ideas. 
Most people thought Aristotle. 

• 1803 – Dalton 
o By the late 1700s, scientists had learned that elements combine in certain 

proportions based on mass to form compounds. 
o Dalton published his atomic theory in 1803. His theory stated the 

following ideas:  
 All substances are made of atoms. Atoms are small particles that 

cannot be created, divided, or destroyed. 
 Atoms of the same element are exactly alike, and atoms of 

different elements are different.  
 Atoms join with other atoms to make new substances. 

• 1897 – Thompson 
o In 1897, a British scientist named J. J. Thomson showed that there was a 

mistake in Dalton’s theory. 
o Using a cathode-ray tube, Thomson discovered that there are small 

particles inside the atom. This means that atoms can be divided into even 
smaller parts. 

o Thompson concluded that negatively charged particles are present in every 
kind of atom. The negatively charged particles that Thomson discovered 
are now called electrons. 

o Thomson proposed a new model of the atom, called the plum-pudding 
model. Thomson thought that electrons were mixed throughout an atom. 

• 1909-1911 – Rutherford 
o Rutherford aimed a beam of small, positively charged particles at a thin 

sheet of gold foil. 



o He expected the particles to pass right through the gold in a straight line. 
Most of the particles did just that. But to Rutherford’s great surprise, some 
of the particles were deflected (turned to one side). Some even bounced 
straight back. 

o Rutherford realized that in order to explain this, atoms must be considered 
mostly empty space, with a tiny part made of highly dense matter. 

o Rutherford proposed that in the center of the atom is a tiny, extremely 
dense, positively charged part called the nucleus. 

• 1913 – Bohr 
o In 1913, Niels Bohr studied the way that atoms react to light.  
o Bohr’s results led him to propose that electrons move around the nucleus 

in certain paths, or energy levels. 
o He thought electrons could jump from a path in one level to a path in 

another level. 
• The 20th Century – Schrödinger and Heisenberg 

o They further explained the nature of electrons in the atom.  
o For example, electrons do not travel in definite paths as Bohr suggested. In 

fact, the exact path of an electron cannot be predicted. 
o According to the current theory, there are regions inside the atom where 

electrons are likely to be found. These regions are called electron clouds. 
 
The Atom 
• As tiny as an atom is, it is made up of even smaller particles. These particles are 

protons, neutrons, and electrons. 
• Protons are positively charged particles in the nucleus. The mass of a proton is about 

1.7 × 10–24 g.  
o The SI unit used to express the masses of particles in atoms is the atomic 

mass unit (amu). Each proton has a mass of about 1 amu. 
• Neutrons are the particles of the nucleus that have no electrical charge. The mass of a 

neutron can be thought of as 1 amu. 
• Electrons are the negatively charged particles in atoms. Electrons are found around 

the nucleus within electron clouds. Compared with protons and neutrons, electrons 
are very small in mass. 

• The charges of protons and electrons are opposite but equal, so their charges cancel 
out. Because an atom has no overall charge, it is neutral. 

o If the numbers of electrons and protons are not equal the atom becomes a 
charged particle called an ion. 

• The number of protons in the nucleus of an atom is the atomic number of that atom. 
All atoms of an element have the same atomic number. 

• Isotopes are atoms that have the same number of protons but have different numbers 
of neutrons.  

o Atoms that are isotopes of each other are always the same element, 
because isotopes always have the same number of protons.  

o They have different numbers of neutrons, however, which gives them 
different masses.  



o Isotopes of an element share most of the same chemical and physical 
properties. 

o Some isotopes of an element have special properties because they are 
unstable. An unstable atom is an atom with a nucleus that will change over 
time.  

 Radioactive atoms spontaneously fall apart after a certain amount 
of time. 

o You can identify each isotope of an element by its mass number. The mass 
number is the sum of the protons and neutrons in an atom. 

o To identify a specific isotope of an element, write the name of the element 
followed by a hyphen and the mass number of the isotope. 

o Most elements contain a mixture of two or more isotopes.  
 The atomic mass of an element is the weighted average of the 

masses of all the naturally occurring isotopes of that element.  
 A weighted average accounts for the percentages of each isotope 

that are present. 
• Four basic forces are at work everywhere, even within the atom. These forces are 

gravitational force, electromagnetic force, strong force, and weak force. These forces 
work together to give an atom its structure and properties. 

o Gravitational force pulls objects toward one another. 
o Electromagnetic force holds the electrons around the nucleus. 
o Strong force keeps a nucleus with two or more protons from flying apart. 
o Weak force enables a neutron to change into a proton and an electron in 

certain unstable atoms. 
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