
Modern Model of the 

Atom 

The Quantum Mechanical model 



The modern model of the atom is based on 

many ideas, two of which are: 

1. Electrons behave as both matter and energy 

(waves) as demonstrated by the double slit 

experiment 

2. Heisenberg uncertainty principle: it is 

impossible to determine simultaneously both 

the position and momentum of an electron 

or any other particle with any great degree of 

certainty  

 

 



 The Fabric of the Cosmos :  Quantum Leap  with 

Brian Greene (13:00 – 20:30) 

https://www.youtube.com/watch?v=4Z8Ma2YT8vY
https://www.youtube.com/watch?v=4Z8Ma2YT8vY
https://www.youtube.com/watch?v=4Z8Ma2YT8vY


Energy Levels 

 Known as the principle 

quantum number (n = 1, 2, 

etc.) 

 1-7 energy levels  

 1 = lowest energy; 7 = highest 

energy 

 1 = closest to nucleus; 7 = 

farthest from nucleus 

 Each energy level overlaps the 

next, kind of like a jaw 

breaker 

 http://www.learner.org/interactives/periodic/images/ch_2_atom.gif 



Orbitals 
Region in the electron cloud where an electron is likely to 

be located 

 

Known as the 2nd quantum number (s, p, d, f) 

 

Do not confuse with orbits!  The electrons are NOT 
“orbiting” the nucleus.  We cannot predict the actual 
location of an electron like we can predict planets 
orbiting the sun! 

 

Different orbital shapes:  s, p, d, f (lowest to highest 
energy) 

 

 



s orbital 

 Sharp 

 One orientation 

 Each orientation can hold 2 electrons (for a total 

of 2 electrons) 

 



p orbital 

 
 Principal 

 3 orientations 

 Each orientation can hold 2 electrons (for a total 

of 6 electrons) 

 Located on three different axes 

 



d orbitals 

 Diffuse 

 5 orientations 

 Each orientation can hold 2 electrons (for a total 

of 10 electrons) 

 



f orbitals 

 Fundamental 

 7 orientations 

 Each orientation can hold 2 electrons (for a total 

of 14 electrons) 

 

http://www.chemistry.ucsc.edu/~soliver/151A/Handouts/f-orbitals.gif 



3rd quantum number = orientation of orbitals 

 

4th quantum number = spin (+1/2, -1/2) 

 

The four quantum numbers give us the ability to 

give each electron an “address”. 

 

No two electrons in an atom can have the same 4 

quantum numbers. 

 

 



Electron 

Configurations 

electron configuration:  a 

representation of the 

number of electrons in 

an atom or ion and the 

orbitals in which they lie. 

 

1s 

2s 2p 

3s 3p 3d 

4s 4p 4d 4f 

5s 5p 5d 5f 

6s 6p 6d 6f 

7s 7p 7d 7f 



How to Write an Electron 

Configuration 

 Determine how many electrons an atom or ion has 

 Remember, s, p, d, & f orbitals can hold 2, 6, 10, & 

14 electrons maximum, respectively 

 Place electrons in the lowest energy orbitals first 

(the aufbau principle); the chart on the previous 

slide gives you this order 

 Coefficients indicate the energy level. Superscripts 

indicate the number of electrons in an orbital. 

 Ex. Carbon’s electron configuration is 1s22s22p2 

 



Short Hand Electron 

Configurations 

 Find the noble gas that comes before the 

element and is numerically the closest 

 Write its symbol in brackets 

 Write the remainder of the electron 

configuration 



 Isoelectronic: when an atom an ion have the 

same number of electrons, thus the same 

electron configuration 



 

 

Pauli exclusion principle:  no two electrons in an 

atom can have the same four quantum numbers 

 

 



Orbital Diagrams 

• Uses up and down arrows to represent where 

the electrons are and their spin 

• Make sure to follow the aufbau principle, the 

Pauli exclusion principle, and Hund’s rule 



 Hund’s rule:  for all orbital shapes with multiple 

orientations, place one electron in each 

orientation before doubly occupying an 

orientation; all electrons in singly occupied 

orbitals have the same spin. 

 

 

 


