CHAPTER 7

QUANTUM THEORY OF THE ATOM

According to Rutherford’s Atomic Model, an atom consists of:

1. a very small and dense NUCLEUS (center)

2. ELECTRONS, which surround the nucleus
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How are the electrons distributed around the nucleus ? 

Present knowledge of ELECTRONIC STRUCTURE (arrangement of electrons around the nucleus) is based on the study of colored flames of different metals.

When metal compounds burn in a flame:

- the flame changes to a  color characteristic for the element.

- the light given off by the flame can be resolved by a prism into distinctly

  separated bright lines.
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Li+ flame viewed through a prism
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Na+ flame viewed through a prism













Sr2+ flame viewed through a prism




 





Ca2+  flame viewed through a prism








The number of the bright lines
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The color of the bright lines
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The separation between the bright lines

      element
To understand the nature and origin of the light emitted by the flame tests, the nature and properties of light will be investigated. 

THE WAVE NATURE OF LIGHT

LIGHT:


- is a form of energy

- is considered sometimes to travel as waves

- consists of oscillations in electric and magnetic fields that can travel

  through space at a speed of 3.00 x 108 m/s (in vacuum)

- is referred to as a form of ELECTROMAGNETIC RADIATION
NOTE:
Visible light, X rays, gamma rays, radio waves are all forms 

of electromagnetic radiation.

PROPERTIES OF WAVES

( (lambda) = Wavelength
- is the distance between any two adjacent identical points of a wave

- is measured in units of length (m, cm, nm, Angstroms)

( (nu, new) = Frequency
- is the number of waves that pass through a point in one unit of time (1 s)

- is measured in waves/second, or simply 1/second

   
    1

 (( =  s(1 = 1 Hertz = 1 Hz

   s

Relationship between Wavelength ((), Frequency ((), and Energy (E)
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              1 second                                                                 1 second


      (1 , (1, E1 
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 speed of light (c)






speed of light (c) 

Long wavelength 
((1 = 2 (2)



Short wavelength 
((2 = ½ (1)
Low frequency 
((1 = 4 Hz)



High frequency 
((2 = 8 Hz)

Same speed

(c)





Same speed

(c)

NOTE: Wavelength (() and Frequency (() are inversely proportional
               distance                                                                    1

Speed = ((((  
        Speed 
= (distance)    x    ((                    

                time                                                                      time


For Light Waves : 

Speed of Light = Wavelength x Frequency






              c =         (          x      (


DISPERSION OF WHITE LIGHT THROUGH A PRISM
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The range of different color lights (different wavelengths) is referred to as a SPECTRUM
THE SPECTRUM OF WHITE LIGHT IS A CONTINUOUS SPECTRUM
Meaning:
- the colors fuse together

- there is gradual transition from
- long wavelength light 
to 
short wavelength light







- low frequency light 
to 
high frequency light







- low energy light 

to 
high energy light

Visible Light is only a very narrow portion of the Electromagnetic Spectrum which also contains other types of light radiations which are not visible to the human eye.
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Energy increases

DISPERSION OF LIGHT EMITTED BY HYDROGEN BULB THROUGH A PRISM
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     (not always visible)

The Emission Spectrum of Hydrogen

NOTE:
The Emission Spectrum of Hydrogen is a BRIGHT LINE SPECTRUM
The spectrum of H contains only of light of specific wavelengths, frequencies and energies
Meaning:
- the light must have been emitted by H atoms that have been energized



- the H atoms can only emit specific amounts of light energy


- it follows that the H atoms can only absorb specific amounts of energy

protons
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(determine chemical properties
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