
































Name Canonical Reference Primary Uses Interesting features

MM2/MM3  "Molecular Mechanics. The MM3 Force Field 
(interatomic potential) for Hydrocarbons. 1". J. 
Am. Chem. Soc. 1118551-8565.

Alkanes

AMBER Cornell WD, Cieplak P, Bayly CI, Gould IR, 
Merz KM Jr, Ferguson DM, Spellmeyer DC, 
Fox T, Caldwell JW, Kollman PA (1995). "A 
Second Generation Force Field for the 
Simulation of Proteins, Nucleic Acids, and 
Organic Molecules". J. Am. Chem. Soc. 117: 
5179–5197

Proteins 99SB variant is most 
widely used for proteins.  
Amber relies on TIP 
water models.

CHARMM MacKerell, A.D., Jr.; Brooks, B.; Brooks, C. L., 
III; Nilsson, L.; Roux, B.; Won, Y.; Karplus, M. 
(1998). "CHARMM: The Energy Function and 
Its Parameterization with an Overview of the 
Program". In Schleyer, P.v.R.; et al. The 
Encyclopedia of Computational Chemistry 1. 
Chichester: John Wiley & Sons. pp. 271–277.

Proteins / 
Nucleic Acids / 
Lipids

GROMOS Schmid N., Eichenberger A., Choutko A., 
Riniker S., Winger M., Mark A. & van 
Gunsteren W., "Definition and testing of the 
GROMOS force-field versions 54A7 and 
54B7",European Biophysics Journal, 40(7), 
(2011), 843–856

Proteins / 
Lipids

OPLS Jorgensen WL, Maxwell DS, Tirado-Rives J 
(1996). "Development and Testing of the 
OPLS All-Atom Force Field on Conformational 
Energetics and Properties of Organic 
Liquids". J. Am. Chem. Soc. 118 (45): 11225–
11236

Organic Liquids

UFF UFF, a Full Periodic Table Force Field for 
Molecular Mechanics and Molecular 
Dynamics Simulations by A.K. Rappe, C.J. 
Casewit, K.S. Colwell, W.A. Goddard III, W.M. 
Skiff, J.Am. Chem. Soc. 114 (1992) 10024–
10035

Full coverage of the 
periodic table!

TraPPE Full list here: 
http://chem-siepmann.oit.umn.edu/siepmann/
trappe/index.html

Liquid / Gas 
Phase 
equilibria

MMFF Merck molecular force field. I. Basis, form, 
scope, parameterization, and performance of 
MMFF94, Thomas A. Halgren, J. Comp. 
Chem.; 1996; 490-519

wide-range of 
organic 
chemistry and 
drug discovery 
applications

optimized using 
compounds in the CSD

http://chem-siepmann.oit.umn.edu/siepmann/trappe/index.html


ReaxFF van Duin, Adri C. T.; Dasgupta, Siddharth; 
Lorant, Francois; Goddard, William A. (2001). 
"ReaxFF:  A Reactive Force Field for 
Hydrocarbons". The Journal of Physical 
Chemistry A 105 (41): 9396–9409

Chemical 
reactions

Martini Marrink, Siewert J.; de Vries, Alex H.; Mark, 
Alan E. (1 January 2004). "Coarse Grained 
Model for Semiquantitative Lipid Simulations". 
The Journal of Physical Chemistry B 108 (2): 
750–760.

Coarse-grained 
FF for lipids 
(also proteins 
and 
carbohydrates)

Four heavy atoms map 
to a single site

GAFF http://ambermd.org/antechamber/gaff.html Rational Drug 
Design

GLYCAM http://glycam.org/docs/forcefield/ Carbohydrates

http://en.wikipedia.org/wiki/William_Andrew_Goddard_III
http://www.wag.caltech.edu/publications/sup/pdf/471.pdf
http://en.wikipedia.org/wiki/The_Journal_of_Physical_Chemistry_A











