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o arrange your windows so that you can see both the molecule window and the
vibration window

o in the molecule window rotate your molecule so it is not completely in the plane of
the screen

® in the vibration window highlight the top vibration, then check the "Show
Displacement Vectors" box, and finally click on the "Start" button, the molecule
should start vibrating!

o look at all the vibrations by highlighting them one after another down the list

® All of these vibrations are active at zero kelvin! They represent the zero-point energy
of the molecule, this is a purely quantum mechanical property of molecules.

o If you have any vibrations with a negative number under the frequency heading this
means your molecule is not fully optimised, go back and repeat the optimisation. If
you are still unsuccessful after repeating your optimisation ONCE ask a demonstrator
to help you determine where you have gone wrong.

® you should have 6 vibrations, with frequencies similar (but not necessarily identical)
to my example. The "mode” number is meaningless it is just to list the frequencies.
The number in the IR column identifies the intensity of each vibration, it is only
accurate to an integer value.

o take a screenshot of the "Display Vibrations” window and include it in your

 Answer the following questions in your
« how many modes do you expect from the 3N-6 rule?
« which modes are degenerate (ie have the same energy)?
« which modes are "bending” vibrations and which are "bond stretch” vibrations?
« which mode is highly symmetric?
« one mode is known as the "umbrella” mode, which one is this?
« how many bands would you expect to see in an experimental spectrum of gaseous
ammonia?

® When you are ready close the vibration window move onto the next step
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