
In an atom there is a nucleus where there are protons (positive charge) and neutrons 

(no charge). Electrons (negative charge) orbit around the nucleus at different levels. 

 
Each level is an orbit in the atom. This is a simplified model of what an atom looks like, 

but our idea of the atom nowadays is a bit more complex. 

Current atomic model 
Instead of orbits, we now have orbitals: regions of space where the probability of 

finding an electron is very high. 

Each orbital is defined by a number (1, 2, 3, 4, 5…), which indicates the level, and a 

letter (s, p, d, f), which indicates the shape of the orbital. When there are orbitals with 

the same shape (the same letter) a subscript indicates their orientation in space. 

 

 
Shapes and orientations of different orbitals 

 

 

 

 



You must consider: 

• In each orbital there are at most 2 electrons. 

• In the first level there is 1 s orbital. 

• In the second level there are 1 s orbital and 3 p orbitals. 

• In the third level there are 1 s orbital, 3 p orbitals, and 5 d orbitals. 

• From the fourth level on there are 1 s orbital, 3 p orbitals, 5 d orbitals and 7 f 

orbitals. 

Therefore, since there are only 2 electrons at most in each orbital, there will be at most 

2 electrons in s orbitals, 6 electrons in p orbitals, 10 electrons in d orbitals and 14 

electrons in f orbitals. 

For example, the atomic number of carbon is 6 (Z = 6), so it has 6 protons. 

When C is in neutral state it has 6 electrons and its electron configuration is: 

1s2 2s2 2p2. 

 
As you can see, C has 2 electrons in one 1s orbital, 2 electrons in one 2s orbital and 2 

electrons in one 2p orbital (total = 6 electrons). 

The orbitals are filled with electrons in a certain order: in increasing order of energy of 

the orbitals. The order is indicated by Moeller diagram: 

 
 

 

 


