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Unit 3 (Electron Cloud) 

1913 Niels Bohr Danish Physicist 

 

Theorized that electrons  

circle the nucleus only  

in allowed fixed paths  

(orbits).   
 

Each orbit had a  

specific amount of energy 

1926 Heisenberg German Physicist 

   Schrödinger Austrian Physicist 
 

Electrons exist in ORBITALS, 

 a 3-D space around  

the nucleus. 
 

Electrons occupied a 

general region based  

on energy. 
 

Learning Target 1 
Use Quantum Numbers to locate electrons within orbitals 

It’s all about… 

ENERGY and  

ELECTRON REPULSION 
 
92% Accurate… 

 

Distance from the Nucleus. 
(ENERGY LEVEL or SHELL) 

 

 

 

 

 

Bohr Model helps illustrate 

n = 1      

n = 2 

n = 3 

n = …7  

Close to the Nucleus 

Far from the Nucleus 
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Shape of the Orbital 
(ENERGY SUBLEVEL or SUBSHELL) 

 

 

 

 

 

  
   

 

Orbital Shape 

( s ) “ Sphere” Low Energy  

( p ) “ Peanut” 

( d ) “ Double Peanut” 

( f ) “ Flower” High Energy 
LARGER orbitals can hold more electrons = More Energy 

3-D LOCATION 
(Referred to as ORIENTATION) 

 Orbital Location 

(s) One orientation 

(p) Three orientations 

(d) Five orientations 

(f) Seven orientations 

Positive or Negative Spin 
(Electrons spin to generate a magnetic field) 

 

Positive Spin 

Negative Spin 

Principle Quantum (n) Distance from Nucleus 
      n = 1, 2, 3…7 
 
 

Orbital Quantum (l)  Orbital Shape 
      (n) Shell = (n) Subshells 
 

 

Magnetic Quantum (ml) 3-D Location 
      Total # orientations = n2 

 

 

Spin Quantum (ms)   ↑ or ↓  Spin 
      Total # electrons = 2n2  
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Learning Target 1 
Use Quantum Numbers to locate electrons within orbitals 

Scanning Microscope 

Principle Quantum (n) Distance from Nucleus 
      n = 1, 2, 3…7 
 
 

Orbital Quantum (l)  Orbital Shape 
      (n) Shell = (n) Subshells 
 

 

Magnetic Quantum (ml) 3-D Location 
      Total # orientations = n2 

 

 

Spin Quantum (ms)   ↑ or ↓  Spin 
      Total # electrons = 2n2  

Each orientation can hold  

TWO ELECTRONS 
 

 

Orbital Orientation 2 Electrons Max Total 

(s) 1 orientation (1) (2e-) =  2 electrons 

(p) 3 orientations (3) (2e-) =  6 electrons 

(d) 5 orientations (5) (2e-) =  10 electrons 

(f) 7 orientations (7) (2e-) =  14 electrons 
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Orbital 

Fill Chart 

Aufbau Principle 

Electrons must fill up LOWEST energy first. 
 
 

Hund’s Rule 

Each orientation must have one electron before 

electrons can be paired up. 
 
 

Pauli Exclusion Principle 

Paired electrons must have opposite spins . 
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1. Beryllium  Be 

 

2. Carbon  C 

 

3. Argon   Ar 

Aufbau Principle 
LO WEST energy first. 
 

 

Hund’s Rule 

O ne electron before 
paired up. 
 
 

Pauli Exclusion 

Principle 
Paired electrons have 
opposite  spins. 
 

 

Learning Target 2 
Use configuration notation to illustrate the electron cloud 

 
Electron Configuration Notation [ECN] 
  
 a. eliminates  ____  and  ↑  ↓  
  
 b. Number of electrons in sublevels shown 
        by superscripts on orbital quantum number 
 
Ex: Fluorine (F) 
 

     1s2 2s2 2p5 
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Learning Target 2 Use Electron Configurations to    

   illustrate the electron cloud. 

 

Write the Configuration Notations: 
 

1. Carbon (C) 
 

2. Magnesium (Mg) 
 

3. Chlorine (Cl) 
 

4. Potassium (K) 
 

5. Bromine (B r ) 

7p 

1s2 2s1 

1s2 2s2 

1s2 2s2 2p1 

1s2 2s2 2p2 

1s2 2s2 2p3 

1s2 2s2 2p6 

1s2 2s2 2p6 3s1 
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Write the CONFIGURATION NOTATION for each 

of element using only the PERIODIC TABLE 
 

1. Magnesium  Mg  

2. Sulfur   S 

3. Titanium    Ti 

4. Selenium   Se 

5. Gold   Au  

 

Attacking: CONFIGURATIONNOTATION 
 

 Mr. Hemmingsen calls “3p4” 

 

Responding:  ELEMENT NAME 
 

 Johnny responds “Sulfur” with HIT or MISS. 
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Prepare Yourself!  QUIZ 

Quantum Numbers (n, l, ml, ms) 

Orbital Notation (arrows) 

Configuration Notation (superscripts) 

Orbital Fill Rules (Aufbau, Hund, Pauli) 

Orbital 

Fill Chart 

Learning Target 3 
Relate wavelength and frequency to the energy in an electron 

Niels Bohr  

Theorized that the 

electrons moved around 

the nucleus just like 

how the planets orbit  

around the sun. 

Electrons have energy to 

orbit the nucleus.   

 

The more energy,  

the higher the orbit. 

Learning Target 3 
Relate wavelength and frequency to the energy in an electron 
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ELECTROMAGNETIC  

WAVES  
 

Energy that shows  

“wave-like” behavior 
 traveling through space. 
 

   Wavelength (λ) 

   Frequency (ν) 

   Energy (Ε) 

= Higher Energy 

= Lower Energy 

Red                 Orange               Yellow              Green                  Blue                Indigo           Viol et   

Low Energy                                                                                                                        High Energy 

Which wave has the most 

amount of energy? 

 

 

Write the relationship 

between… 

  WAVELENGTH 

  FREQ UENCY and  

  ENERGY 

Learning Target 3 
Relate wavelength and frequency to the energy in an electron 
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Max Planck Quantum Theory 
 

Light also acts l ike a PARTICLE. 
 

Objects gain or lose energy in small specific amounts. 

 
 
 

Max Planck  

QUANTUM 
Albert Einstein 

PHOTON 
Gained or Lost Energy by an atom. LIGHT energy given off. 

Electrons have ENERGY, 

while in orbit… 

 

GRO UND STATE: 
 

Lowest energy level. 
 

Closest to the nucleus. 

 

Electrons gain ENERGY, 

from adding HEAT. 

 

EXCITED STATE: 
 

Higher energy level. 
 

Electrons jump levels. 
 

GAIN Energy. 

 

 

HEAT (Quantum) 

Electron returns to 

Ground State. 

 

GRO UND STATE: 
 

Energy is RELEASED. 
 

Electrons back down. 
 

Energy = Light! 

 

 

 

LIGHT (PHOTON) 

http://phet.colorado.edu/en/simulation/discharge-lamps 

 

 

Energy is absorbed by electrons…                                     
they become excited…                                                       
    and then go back to their ground state…   

                  
1. Releasing wavelengths that are characteristic 

for that substance. 
 

2. As distinct as fingerprints. 
 

http://phet.colorado.edu/en/simulation/discharge-lamps
http://phet.colorado.edu/en/simulation/discharge-lamps
http://phet.colorado.edu/en/simulation/discharge-lamps
http://phet.colorado.edu/en/simulation/discharge-lamps
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This is what the light from the sun looks like. 

Double Slit Experiment 

 

 

 
 

 
 

Veritasium – Light (Double Slit 

Experiment) 
http://www.youtube.com/watch?v=Iuv6hY6zsd0 

 

Double Slit Experiment 

http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
http://www.youtube.com/watch?v=Iuv6hY6zsd0
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PREPARE YOURSELF! 
 

One Day Exam 
(MCQ + FRQ) 

Orbital 

Fill Chart 


