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Electron Configuration 
Recently, we’ve learned how to use the Bohr model to indicate how many electrons surround the nucleus of any particular atom.  Drawing the Bohr model, however, is time consuming. Instead, chemists use electron configuration to indicate this information which is a shorthand way of showing how electrons are arranged around a nucleus. 

First, what is the general pattern for how many electrons fit in the 1st energy level? __________ 2nd energy level? ________ and 3rd energy level? __________

Secondly, draw the Bohr models (just the electrons) for the following elements:
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Here’s how to use the Periodic Table to write the electron configuration:


Occupation of Orbitals

The first thing to keep in mind is that electrons fill orbitals in a way to minimize the energy of the atom. This would mean that the electrons in an atom would fill the principal energy levels in order of increasing energy (the electrons are getting farther from the nucleus). The order of levels filled would look like this: 

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, and 7p
One way to remember this pattern, probably the easiest, is to refer to the periodic table and remember where each orbital block falls to logically deduce this pattern. Another way is to make a table like the one below and use vertical lines to determine which subshells correspond to each other. 
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Electron Configurations
The ways in which electrons are arranged in various orbitals around the nuclei of atoms are called electron configurations. There are three rules to tell you the electron configurations of atoms. The three rules are the aufbau principle, the Pauli exclusion principle, and Hund’s rule. 

Aufbau Principle

According to the aufbau principle, electrons occupy the orbitals of lowest energy first. The orbitals for any sublevel of a principal energy level are always of equal energy. Further, within a principal energy level, the s sublevel is always the lowest-energy sublevel. Yet the range of energy levels within a principal energy level can overlap the energy levels of another principal level. Notice that the filling of atomic orbitals does not follow a simple pattern beyond the second energy level. For example, the 4s orbital is lower in energy than the 3d orbital. 

Circle the 4s and 3d orbitals on the aufbau diagram below. 
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Pauli Exclusion Principle
According to the Pauli exclusion principle, an atomic orbital may describe at most two electrons. For example, either one or two electrons can occupy an s orbital or a p orbital. To occupy the same orbital, two electrons must have opposite spins; that is, the electron spins must be paired. Spin is a quantum mechanical property of electrons and may be thought of as clockwise or counterclockwise. A vertical arrow indicates an electron and its direction of spin (↑ or ↓). An orbital containing paired electrons is written as ↑↓.
Hund’s Rule

When you use the aufbau diagram to decide how electrons occupy orbitals of equal energy, one electron enters each orbital until all the orbitals contain one electron with the same spin direction. Hund’s rule states that electrons occupy orbitals of the same energy in a way that makes the number of electrons with the same spin direction as large as possible. For example, three electrons would occupy three orbitals of equal energy as follows: ↑  ↑  ↑   Second electrons then occupy each orbital so that their spins are paired with the first electron in the orbital. Thus each orbital can eventually have two electrons with paired spins. 
Look at the orbital filling diagram for boron below. Boron has five electrons. The orbital of lowest energy, 1s, has one electron, then a second electron of opposite spin. The next orbital to fill is 2s. It also has one electron, then a second electron of opposite spin. One electron then occupies one of the three 2p orbitals.
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Abbreviated Ground State Electron Configuration

When we get to the elements toward the bottom of the periodic table, it can take a long time to write out the whole ground state electron configuration, so we use abbreviations. This is done by using the symbol of the noble gas in the period above the element to represent the electron configuration above it. Look at the example for phosphorus below. 
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Abbreviated: [Ne] 3s2 3p
Practice

Use the above information to answer the following questions.
Write the complete ground state electron configurations for the following:
1) lithium ________________________________________

2) oxygen ________________________________________

3) calcium ________________________________________

4) titanium ________________________________________

5) bromine ________________________________________

6) rubidium ________________________________________

7) lead ________________________________________

Write the abbreviated ground state electron configurations for the following:

8) helium ________________________________________

9) nitrogen ________________________________________

10) chlorine ________________________________________

11) iron ________________________________________

12) zinc ________________________________________

13) barium ________________________________________

14) polonium ________________________________________
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