
THE ATOM’S
EVOLUTION



What’s the atom?

Atom is the smallest unit of an alement,
consisting of a dense, central, positively
charged nucleus surrounded by a system of
electrons, equal in number to the number of
nuclear protons.



Democritus (460 a.C./370 a.C.)

 Democritus was a greek philosopher born in 460 B.C., who for first
theorized the existence of an indivisible part of the matter. He thougt that
we can break a piece of matter until we want, but at some point there has
to be a smallest possible bit of matter. He called it ἄτομος (indivisibile).



Aristotle   (384 a.C./ 323 a.C.)

 An other important philosopher, like Democritus, but more famous, was
Aristotle. He thougt that matter is made up of 4 elements:

-Fire

-Earth

-Air

-Water

.. And it’s endlessy divisible.



Dalton (1776/1844)

 For more than 2000 years nobody tried to give an explanation of none of
the two ideas, untile the formulation of John Dalton’s atomic theory, based
on the three Fundamental Laws of Chemistry:

1. Elements are made of extremely small particles called atoms.

2. Atoms of a given element are identical in size, mass, while atoms of
different elements not. 

3. Atoms cannot be subdivided, created or destroyed

4. Atoms of different elements combine in simple whole-number ratios to
form chemical compounds 

5. In chemical reactions atoms are combined, separeted or rearranged.



J.J Thomson (1824/1907)

 In 1827, the English Physicist J.J. Thomson
discovered the electron using a cathode ray tube.
Before his experments, it had already been
discovered that the cathode rays deposit an electric
charge, putting an electrometer at the opposite end
from the cathode and anode.



Ernest Rutherford (1871/1937)

 In 1911 Ernest Rutherford thought it would prove
interesting to bombard atoms with these alpha rays,
figuring that this experiment could investigate the
inside of the atom with alpha particles of Radium, a
gold foil and a fluorescent screen around this foil.



Niels Bohr (1885/1962)

 In 1912 a Danish physicist, Niels Bohr came up with
a theory that said the electrons do not spiral into the
nucleus, orbiting only at certain allowed distances
from it and radiating energy when an electron jumps
from a higher-energy orbit to a lower-energy orbit.



Wolfgang Pauli (1900/1958)

In 1924 an Austrian physicist, Wolfgang Pauli predicted that
there could at most 2 electrons in the same orbit with different
spin, basing on quantum numbers.

He is known in every part of the world for his «Pauli’s exclusion
principle».



Heisenberg (1901/1976)

 In 1927 Heisenberg formulated an idea that no experiment can measure
the position and momentum of a quantum particle simultaneously.
Scientists call this «Heisenberg uncertainty principle»

 We can talk about electron «cloud» in which is easier to find electrons:
they are called orbitals.



 Rutherford speculated in 1920 that there existed electrically
neutral particles with the protons that make up the missing
mass but no one accepted his idea at the time. Not until 1932
did the English physicist James Chawick finally discover the
neutron (neutral).



Paul Dirac (1902/1984)

 In 1928, Paul Dirac produced equations which
predicted an unthinkable thing at the time, a
positive charged electron.



 In 1932 in experiments with cosmic rays, Carl Anderson discovered the
anti-electron, which proved Dirac’s equations. Physicists call it the
positron.

 In 1955, physicists found the anti-proton and later the anti-neutron

 This allows the existence for anti-atoms, a true form of antimatter



        The discovery of «pion»

 When scientists found out about the atomic nucleus, they questioned why
the positively charged protons should remain so close without repelling. In
1932, Werner Heisenberg concluded that charged particles bounce
photons of light back and forth between them.

 In 1935 a Japanese physicist, Hideki Yukawa suggested that there must
exist a new kind of virtual particle carryng those forces.

 Later, in 1947, the physicist Cecil F.Powell detected this particle and called
it «pion».



QU(ESTION M)ARK 

Physicists presently think that all the forces in the universe get carried by
some kind of quantum particle. 

In 1960, independently Murray Gell Mann and Yuval Ne’man proposed the
Eightful Way

In 1964, Gell Mann and Zweig went further and proposed the existence of a
new level of elementary particles and called them «quarks». They had the
names «up», «down», «strange», «charm», «bottom» and «top».

Each quark has their corresponding anti-quark
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