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Ch 8.4: Energy Level Diagrams
A) Corrections to the Bohr model

Recall:

· The Bohr model is not completely correct  The latest model is called the Quantum Theory.

	
	Bohr Model
	Quantum Theory

	Analogy
	· Solar System (Planetary Model)
	· Hotel with many floors& rooms



	Location of Electrons
	· Electrons do circle the nucleus along definite paths called orbits like planets around the sun.  
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	· Electrons occupy particular regions (areas) of space called ________.

· It is impossible to know the _______________ location of the electron.  Instead, we can only know the ___________ of finding electrons in a specific region.



	Vocabulary
	· Orbit: A definite circular path around the nucleus.  
	· Orbital: A region of space an electron is ___________ to be found.



	Energy Level


	                 Bohr Model                                            Energy Level Diagram
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· The specific amount of energy an atom’s electron may possess is called energy level.

· An energy level diagram indicates the energy level of electrons in an atom.

· n = energy level 

· Orbital energy _____________ with increasing ___________________.
· Orbitals ________________ from the nucleus have more energy.




B) Energy Level Diagram for a Multi-Electron Atom:

[image: image5.jpg]434 nm 486 nm 657 nm
Violet  Blue-green





[image: image6.jpg]Carbon

Hellum

Hydrogen

4,000
Blue

wavetength (B)

7,000
Red




Definitions: (refer to Hebden p. 152)

Shell:  ___________________________________________________

E.g.: For n = 2, the shell consists of _________________________________________

        For n = 3, the shell consists of _________________________________________
Subshell:  _____________________________________________


E.g.  The subshell 2p consists of a set of ________________________________.

        The subhell 3d consists of a set of _________________________________.
Summary:

Orbital rules according to Hebden: (pg. 152).

1.  For a given value of “n”, n different types of orbitals are possible.

· For n = 1:  only one type of orbital is possible, i.e. only the ________________ is possible.

· For n = 2: only two types of orbitals are possible, i.e. only the __________________ are possible.

· For n = 3:  only three types of orbitals are possible, i.e. only the _________________ are possible.

· For n = 4:  only four types of orbitals are possible, i.e. only the __________________ are possible.

2)  Any s-subshell consists of ____________   s- orbital.

Any p-subshell consists of ___________    p- orbitals.

Any d-subshell consists of ___________   d- orbitals.

Any f-subshell consists of ___________    f- orbitals. 

	Energy Level (n)
	s orbital in this energy level? (Yes/No)
	p orbital in this energy level?

(Yes/No)
	d orbital in this energy level?

(Yes/No)
	f orbital in this energy level?

(Yes/No)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
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C)  Orbitals Shapes

· There are 4 types of orbitals: s p d f (Some Pilots Don’t Fly).  They come in different 3-D shapes.
· Analogy: s = standard room, p = platio room, d = deluxe room, f = family room
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s-Orbitals

· The s-orbital is spherical.
· Each orbital can accommodate 2 electrons.
· Total of two electrons in a subshell of s-orbital in the same energy level.
· Start at energy level n = 1.
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d-Orbitals:

· The d orbital has various shapes.

· 5 types of d-orbitals with 5 different orientations

and shapes.

· Each orbital can accommodate 2 electrons.

· Total of ten electrons in a subshell of d-orbitals

in the same energy level.

· Start at energy level n =3.

f-Orbitals:

· The f orbital has various shapes.

· 7 types of f-orbitals

· Each orbital can accommodate 2 electrons.

· Total of fourteen electrons in a subshell of

f-orbitals in the same energy level.

· Start at energy level n = 4.
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D) Application of  Theory

Line Spectrum

· The electron can absorb energy (e.g. by heat, electricity), thus becoming ____________ and move to another ______________. Farther away from the nucleus.  This is called the ________________.

· When the electron falls to its _________________ or a ___________________, energy is released.

· The amount of energy emitted by each type of atom (element) is specific.  The energy difference between the energy levels is fixed, which is called the __________________ energy. 

· Note:  Different colours emitted for the different energy differences between the ground state and excited state.

· Each specific amount of energy is associated with a specific wavelength or colour.  When the light (energy) emitted is passed through a prism, the line spectrum is observed.  The line spectrum is a unique “fingerprint” which can be used to identify elements.
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	Red


	Orange
	Yellow
	Green
	Blue
	Indigo
	Violet



Electromagnetic Spectrum

	
	ROYGBIV
	

	T.V./Radio
	microwaves
	infrared
	visible
	U.V.
	X-Rays
	gamma rays

	longer wavelengths

lower frequency
	750 nm
	400 nm
	shorter wavelengths
higher frequency

	lower energy
	
	
	higher energy


op-Orbitals


The p rbital is a dumbbell shape. 


3 types of p-orbitals with 3 different orientations 


Each p orbital can accommodate 2 electrons.


Total of six electrons in a subshell of p-orbitals


in the same energy level.


Start at energy level n =2.
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Numbers (e.g. 1, 2, 3,…)  =  ____________________


Letters (e.g. s, p, d, …) = _________________


One dashed line =one ________________


Note:  Maximum 2 electrons per dashed line
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