
Classical Force Fields



54Parameterisation

- Elements become atom types 
- Let’s find all unique bonds together…



55Parameterisation

Let’s find all unique bonds together…

         … + angles, + dihedrals 



56Parametrisation: Challenges

- Fixed, parametric form   High bias, sub-selects chemical space

- Atom typing     Non-unique, rarely fully automatic
- e.g. sp2, sp3 carbons – but how to detect them? It’s a (vague) quantum definition…

- New compound, new parametrization Restricts curiosity
- More of the same: easy, try something new: hard

- Manually but assisted fitting against
- DFT    Hard to match geometries, hardly possible to get ensembles
- Experiment   Rarely possible to match both ensemble and geometries



Classical Use Case: 
Alchemical changes



58Alchemical changes

slow, expensive slow, expensive

alchemical

cheap

cheap



59Theory 59

- Two states: i, j
- NVT ensemble, equilibrated

Helmholtz                  Temperature                   Partition       Phase space    Potential energy
free energy                                                        function
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