
Isodesmic and isogyric reactions (Due November 4)

Suggest a computational scheme based on isodesmic reactions for calculating heat of forma-
tion of EDTA (ethylenediaminetetraacetic acid):

(CH2COOH)2NCH2 − CH2N(CH2COOH)2

Hartree-Fock calculations for your project (Due Novem-

ber 15)

It’s time to start working on the projects. Please read the information about using HPCC
cluster from our website, login and ran a simple test calculation following these instructions.

From now on, please prepare your project-related homework assignments in an electronic
form, and make sure you address my feedback at each iteration.

Write a brief outline of the project explaining your motivation, model system, and ques-
tions you intend to address. Discuss briefly what type of calculations you will eventually
setup, and what quantities would be of most interest for you and why.

The first step in almost every ab initio study is the Hartree-Fock calculations along with a
detailed analysis of the results. What would we like to learn from Hartree-Fock calculations?

• Prepare an input for your system. Perform single-point HF/STO-3G calculations and
analyze the orbitals, electronic configuration, symmetry, bonding picture/Lewis struc-
ture, etc.

• Perform HF/6-31G* geometry optimization. Analyze the resulting structure as well as
other properties (Koopmans IPs, dipole moment, etc).

• Do you expect Hartree-Fock to be a good zero-order model in your case? How large is
HOMO-LUMO gap?

• Increase the basis set. How fast do Hartree-Fock calculations converge with respect to
the basis set? Are the polarization/diffuse functions important? How does basis set
affect geometries, HOMO-LUMO gap, charge distribution?

This is generic list of questions, and there will be more pointed questions for your project.
For example, if you study clusters, you can discuss how cluster interactions affect monomers,
and also characterize the cluster MOs in terms of the monomers ones. If you are interested
in a reaction, you will need to characterize both reactants and products. Feel free to stop
by my office to discuss your ideas.
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