
Intro Force Fields (FF)

A FF provides potental energy, E(x), for a given molecular structure (x) via parametrized, 
analytcal functons
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EFF = Ebond + Eangle + Edihedral + Eelectrostatc + Ev.d.Waals

Example
Bonding energy via harmonic potentals Ebond = k (r-req)
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Classical Force Fields vs. ReaxFF 
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Classical Force Fields ReaxFF (Reactve Force Field) 



Intro to Molecular Dynamics (MD)

What is simulated?
Simulate movement of atoms
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Why?
Predict many propertes, e.g.
- Thermodynamics
- Kinetcs
- Mechanical propertes 
- much more...

 

How?
By numerically solving 
Newton’s equaton of moton

 

F=ma=m(d2 xdt2 ) F=−(dVdx )
e.g. with classic Verlet algorithm

 

xi+1=2 xi−x i−1+
(Δ t)2

m
F i

 

xi :Current position

xi−1 :Previous position

xi+1 :Future position

Δ t :Time step(t i+1−t i)

F i :Force acting on particle at position x iLudwig Boltzmann
Founded statstcal mechanics
which allow us to explain
macroscopic behaviour from
ensembles of microscopic enttes.
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MD simulatons require inital  
conditons to start.

 

User
input

 

AMS
engine

(e.g. ReaxFF)

 



Minimal MD setup
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How?
By numerically solving 
Newton’s equaton of moton

 

F=ma=m(d2 xdt2 ) F=−(dVdx )
e.g. with classic Verlet algorithm

 

xi+1=2 xi−x i−1+
(Δ t)2

m
F i

 

xi :Current position

xi−1 :Previous position

xi+1 :Future position

Δ t :Time step(t i+1−t i)

F i :Force acting on particle at position x i

or

 

Demo
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