
Atomic Structure

Fundamental Particles
particle     relative mass            relative charge
     e          0.00054858 u                 -1

     p          1.0073 u                        +1

     n          1.0087 u                          0



Background to Discovery of the 
Electron

Davy- discovers elements with electricity

Faraday- observes that plating metals is 
                proportional to the amount of 
                electricity applied



Cathode Ray Tube



Another CRT



Another



And Another



Thompson’s results of using the 
CRT

Thompson makes careful measurements 
of the deflection of electron beam to 

determine the charge to mass ratio for the electron:



Millikan Experiment-
determining the charge of an electron



Calculations
These numbers are all multiples of the same number

105

84

119



Evaluate the results

105 / 15 = 7

84 / 12 = 7

119 / 17 = 7



Millikan’s Results

Charge of the electron

1.60218x10-19 C

Use this value along with Thompson's mass to charge ratio 
(1.75882x108C/g)

to calculate the mass of an electron



The Proton
Since an atom is neutral, 

(+) charged particles must also exist



More About the Proton Experiment

1. charge to mass ratio is much smaller than for the e
    (much greater mass of the proton)

2. this ratio varies among different elements



Discovery of the Nucleus-
the Rutherford Experiment



Interpreting the Scattering



Final Results
Rutherford discovers the nucleus- 
contains the mass and (+) charge

From the number of particles scattered vs. pass through
enables him to determine the size of the atom 

compared to the nucleus



The Moseley Experiment
Determines the atomic number of any element directly



The Data



Chadwick Discovers the Neutron

by bombarding Be with high energy a particles
1932

Therefore:
protons and neutrons in nucleus, giving mass to the atom
electrons loosely held as a cloud giving size to the atom



Isotopes
A new technique allows to directly determine the mass of atoms.
It shows that some atoms of an element are heavier than others.

Cl
35

17
number of neutrons?



Isotope Abundance-
Average Atomic Mass



Calculation for Chlorine-
average atomic mass



Algebra

If there are only two isotopes the % abundances are

"x" and "(1-x)"



Why Isotopes?



Isotope Instability-Radioactivity
Isotopes can become unstable and emit

energy or particles



Particles Emitted for Stability
name            symbol

beta (b) e0
-1

positron e0

+1

alpha (a) He4

  2

proton (p) H1

  1
H1

  1

neutron (n) n1

  0

gamma (g) g0

  0



n/p ratio is the key to (in)stability



Another plot of nuclear Stability



n/p too high
b emission

a neutron is conver ted into a proton 
and ejects a bbbb particle



How it Works

Ra
228

88 + e0
-1

you get a different element of the same mass



Or by Direct Neutron Emission

n1

  0
I

137

53 +

you get a lighter isotope of the same element



n/p too low
Positron Emission

a proton is converted into a neutron

K
38

19 + e
0

+1



“K” Capture

an electron is brought into the nucleus 
from the first energy level ("K" shell)

e0
-1+Ag

106

47


