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3OB: Parameterization for C, H, N, and OTimings: Performance of DFTB3

DFT calculations run with Turbomole 6.5 

DFTB3 calculations run with DFTB+ 1.2

CPU: AMD Phenom™ II X6 1090T

RAM: 5 GB
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a) Incremental ligand binding energies.
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Parameterization of the Approximate Density Functional Theory
Method DFTB3 for Alkaline and Alkaline Earth Metals and Halogens

Density Functional Tight Binding Parameterization Scheme

Optimized basis set     :

Taylor series expansion of the DFT energy
around a reference density:

Tabulate                 and        .

Eigenvalue problem:

Repulsive Energy

Repulsive potential, represented by a spline
with several intervals Si.

Fitting the spline with the training set:
molecules with reference
- Atomization energies,
- Geometries and forces,
- Reaction equations.

Parameterization of Alkaline and Alkaline Earth Metals Parameterization of Halogens

Elements: Ca, K, Na
BioMe test set of 210 model systems

Elements: F, Cl, Br, I
OrgX test set of 106 molecules,
x40 and x40x10 sets for
supramolecular interactions

Example: Bond Distance Deviations of Calcium x40x10 Set: Dissociation Curves

OrgX Set: Performance of Halogen Parameters

Next Generation Quantum Based Molecular Dynamics

BioMe Set: Performance of Metal Parameters

No evaluation of integrals
at run-time!         .

          Up to

1000 times

faster than DFT!

Test: Icosahedral

water cluster,

100 molecules


