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History of Atomic Structure 
 
The concept of atoms was first suggested by the Greek philosopher Democritus, who suggested 
that if you kept splitting an object in half, you would eventually get to a tiny, fundamental piece that 
can’t be broken down any further.  He called these pieces “atoms.” 

 
The British chemist John Dalton was the first modern scientist to develop a theory 
about atoms. According to Dalton, atoms could not be divided into smaller particles. 
Atoms were the smallest pieces of matter. Many of Dalton’s ideas about atoms were 
correct.  We represent Dalton’s theory about the atom as a “pool ball” because he 
thought that the atom was made of the same “stuff” throughout (like a pool ball). 
Dalton said nothing about the smaller particles that make up atoms. 
  

The British physicist J.J. Thomson discovered that atoms contain small, 
negatively charged particles called electrons.  He discovered electrons by 
accident, when he was studying electricity.  However, Thomson knew that overall 
atoms have a neutral charge (no charge), which meant that some other part of the 
atom must be positive, to balance the negative electrons.  He proposed the 
“Cookie Dough” model of the atom, where negatively charged electrons sat in a 
positively charged ball of matter.  

 
In 1909, Ernest Rutherford proved that the “Cookie Dough” model of the atom was 
incorrect.  Rutherford fired a bunch of small, positively charged particles (alpha 
particles) at a sheet of gold foil.  If the plum-pudding model had been correct, the 
alpha particles would have bounced back at Rutherford because they would hit the 
positive balls of atoms.  To Rutherford’s surprise, most of the particles passed 
straight through the foil.  Rutherford concluded that most of the atom was empty 
space.  He also suggested that the positive charge of the atom was concentrated 
in a central nucleus, and particles that had been deflected were ones that had hit the nucleus.  We 
call Rutherford’s model “the Peach” because there is a hard and dense center of the atom (the 
peach pit). The rest of the atom is not as dense or heavy as the nucleus but the rest of the atom is 
a lot of space (the peach itself). 
 

In 1913 the Danish physicist Niels Bohr came up with another 
model, called the “solar system” model.  According to Bohr, 
electrons could only orbit the electron on fixed energy levels. Think 
about the solar system: planets rotate around the sun in specific 
paths. The planets never leave these paths and they are 
continuously moving.  

  
 

 
Today, scientists believe electrons are most likely to be found in certain areas 
around the nucleus, called “electron clouds.”  The electron cloud is defined as 
the area where an electron spends 95% of its time.  Sometimes (5% of the 
time) the electron will wander off somewhere else, which could be closer to or 
further from the nucleus.  We call this model the “electron cloud” because the 
electrons surround the nucleus in a disorderly fashion but are more likely to 
be in one certain spot. The electrons surround the nucleus like a cloud. 



ORDER OF EVENTS 
Using the numbers 1-5 (1 being the earliest), place the following atomic theories in order, according 
to when they were theorized.  
 
 Atoms are made up of mostly empty space. Most of the mass is 

concentrated in the center nucleus. 

 
 Negatively charged particles are called electrons. The atom is thought of as 

electrons scattered inside a positively charged mass. 

 
 Electrons exist in a region around the nucleus called the electron cloud, 

instead of energy levels. 

 
 Each type of matter is made up of only one type of atom. Atoms are too 

small to be seen. 

 
 Electrons are arranged in energy levels. The atoms resembles the solar 

system. 

 
 

QUESTIONS 
 
1. Who first suggested the concept of atoms? ______________________. 

 
2. John Dalton said atoms were the smallest __________________________________________. 
 
3. The “pool ball” theory was invented by _______________________. 
 
4. Which scientist discovered electrons? __________________________. 
 
5. J.J. Thomson discovered which theory? __________________________. 
 
6. Who proved the “Cookie Dough” theory incorrect? _______________________. 
 
7. How did the scientist from #6 prove the theory was wrong? 
 
 
 
8. In this experiment, which part of the atom did Rutherford discover? ______________________. 

 
9. Why is Rutherford’s model called “the peach”? 
 
 
10. Who came up with the “solar system” model? ____________________________. 
 
11. In the “solar system” model, which part of the atom is the “sun”? __________________. 
 
12.  What is the model that is accepted today called? __________________________. 


