
The History of the  

Atomic Model 



Democritus 

A Greek philosopher 
in the year 400BC. 

 

He used the word 
Atomos to 
describe the 
smallest possible 
piece of matter. 
 



 

The Atom: From Philosophical Idea to 

Scientific Theory 

 The particle theory of matter  
   was supported as early as 400 BC  
   by certain Greek thinkers,  
   such as Democritus. 

 

He called nature’s basic particle an atom, based 
on the Greek word meaning “indivisible”. 

Did not have evidence to convince atoms existed 

Many still believed that all matter was made up of four 
or five fundamental   elements: fire, water, earth, and 
air + (aether – the material that fills the region of the 
universe above the terrestial sphere.) 

 

 



Democritus 

Just a “thought 
experiment” 

 



John Dalton 

  Proposed the 
first atomic 
theory in 
1803 

 



Dalton’s Atomic Theory 

(1803) 

 Like Democritus, he 
believed that atoms are 
the fundamental units of 
matter and are indivisible. 

 

 Unlike Democritus, Dalton 
based his theory on 
experimental evidence 

In 1808, an English 

schoolteacher named 

John Dalton proposed an 

explanation for these 

laws and for the atomic 

nature of matter 



Dalton’s Theory 

1. All elements are composed of 
indivisible particles. 

2. Atoms of the same element are the 
same. 

3. Atoms of different elements are 
different. 

4. Compounds are formed by joining 
atoms of two or more elements. 



Dalton’s Theory 



J.J. Thompson 

  The English scientist who 
discovered electrons in 
1897. 



Thomson’s cathode-ray experiment 

suggested that cathode rays were made of 

negatively charged particles that came 

from the INSIDE of atoms. 

THEREFORE, ATOMS COULD 

BE DIVIDED INTO SMALLER 

PARTS! 

From these and other experiments, English 
physicist JJ Thomson concluded that all 
cathode rays are composed of identical 
negatively charged particles, which were 
later named electrons. 
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Thomson’s Atomic 

Model 

Thomson believed that the electrons were like plums 
embedded in a positively charged “pudding,” thus it was 
called the “plum pudding” model. 

THINK OF A BLUEBERRY 

MUFFIN … What do the 

blueberries represent? 

J.J. Thomson, measured 

mass/charge of e-  

(1906 Physics Nobel 

Laureate) 

http://rds.yahoo.com/_ylt=A0WTb_jrqxdJEScAJ_6JzbkF;_ylu=X3oDMTBrZjU0YXA5BHBvcwMxOTEEc2VjA3NyBHZ0aWQD/SIG=1o77vbbkn/EXP=1226374507/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dblueberry%252Bmuffin%2526ni%253D20%2526ei%253DUTF-8%2526fr%253Dyfp-t-501%2526xargs%253D0%2526pstart%253D1%2526b%253D181%26w=375%26h=500%26imgurl=static.flickr.com%252F1114%252F752579545_51e124880e.jpg%26rurl=http%253A%252F%252Fwww.flickr.com%252Fphotos%252Ffanny_the_fairy%252F752579545%252F%26size=86.2kB%26name=blueberry%2Bmuffin%2B-%2Byuuuum%26p=blueberry%2Bmuffin%26type=JPG%26oid=42d885fb9c4a4d38%26fusr=fanny%252Azanotti%26tit=blueberry%2Bmuffin%2B-%2Byuuuum%26hurl=http%253A%252F%252Fwww.flickr.com%252Fphotos%252Ffanny_the_fairy%252F%26no=191%26tt=12,018%26sigr=11n0ro4v4%26sigi=11fcoiret%26sigb=13isqhdka%26sigh=11dop7993


Ernest Rutherford 

 A British physicist 
who, in 1908, 
proved the atom 
had a small, dense, 
positively charged 
nucleus. 



Rutherford’s  

“gold foil experiment” 



Rutherford’s Gold 

Foil Experiment 

In 1911, New Zealand scientist Ernest Rutherford 
bombarded a thin, gold foil with fast moving alpha 
(positively charged) particles. 
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In Thomson’s model of the atom, the mass and positive charge of an atom are 

evenly distributed and electrons are scattered throughout the atom. 

The positive charge at any location would be too small to affect the paths of the 

incoming particles. 

Rutherford predicted most particles would travel in a straight path and that a 

few would be slightly deflected. 

 Most of the particles passed right through 
 A few particles were deflected 
 VERY FEW were greatly deflected 

WHAT HE FOUND: 



Rutherford’s Findings 

1.  The nucleus of the atom is very  
     small and very dense 
2.  The nucleus is positively charged 
3.  Negatively charged electrons   
     orbit the positively charged  
     nucleus. 
4.  Compared with the atom, the nucleus 
     was very small! 

“Like howitzer shells bouncing off of 
tissue paper! 
(I like Charmin the best!)” 

 

From his experiments he concluded that: 



       atomic radius ~ 100 pm = 1 x 10-10 m 

nuclear radius ~ 5 x 10-3 pm = 5 x 10-15 m 

Rutherford’s 

Nuclear Atom 

“If the atom is the Cleveland Browns Stadium, 

then the nucleus is a marble on the 50-yard 

line.” 

(Neutrons not actually 

discovered until 1932). 



Niels Bohr 

 A Danish scientist 
who, in 1913, 
proposed the 
planetary model of 
the atom. 



Bohr’s Model 



Niels Bohr 

 In 1913, suggested that the energy of each  

    electron was related to the electron’s path  

    around the nucleus. 

Danish physicist 

     *  Electrons can be in only  

          certain energy levels 

 *    They must gain energy to move  

          to a higher energy  level or lose energy  

          to move to a lower energy level. 

 *  Bohr’s description of energy levels  

          is still used by scientists today. 



By 1925 Bohr’s Model of the atom no longer                    

explained all aspects of electron behavior. 

A new model, which no longer assumed that electrons 

orbited the nucleus along definite paths in the same way 

that planets orbit the sun was proposed. 

According to this new atomic model, electrons behave 

more like waves on a vibrating string than like particles. 



The Wave Model 

   Electrons travel in no 
definite path. 

 

   The probable location 
of an electron is based 
on how much energy 
the electron has. 



Electron Cloud Model 

Ernst Schrodinger, Austrian scientist -1926 

Treated the electrons like a wave 

Electron Cloud – area around the nucleus 

   where electrons are most likely found 

  This cloud is 100,000 times larger than the diameter 

          of the nucleus 

  Each electron in the cloud is much smaller than a 

          single proton. 



Because an electron’s is so small and the electron  

is moving so quickly around the nucleus, it  is 

impossible to describe the exact location of the electron 

in the atom. 

Picture the spokes on a moving bicycle wheel.  

They are moving so quickly that you can’t pinpoint any single spoke. 

All you see is a blur that contains some of the spokes within it. 

EXAMPLE: 

AN ELECTRON CLOUD IS A BLUR  

CONTAINING ALL OF THE ELECTRONS  

OF THE ATOM SOMEWHERE WITHIN 

IT 



MODERN 

ATOMIC 

THEORY 

Electrons can be found in 

only certain energy levels, 

not between  levels 

The location of 

electrons cannot be 

predicted precisely. 



MORE INTERESTING 

STUFF 



The Atomic 

Scale 

 Most of the mass of the 
atom is in the nucleus 
(protons and neutrons) 
 Electrons are found 
outside of the nucleus (the 
electron cloud) 
 Most of the volume of 
the atom is empty space 

“q” is a particle called a “quark” 



About Quarks… 

Protons and neutrons are 
NOT fundamental particles. 

Protons are made of 
two “up” quarks and 
one “down” quark. 

Neutrons are made of 
one “up” quark and 
two “down” quarks. 

Quarks are held together 
by “gluons” 


