Teaching with Schrédinger Name:
Class:

HOMO-LUMO Energy Gap Worksheet

Warm-Up Questions:

Watch the Khan Academy video on Molecular Orbital Theory and answer the following question
for the molecule ethyne.

1) What is the molecular geometry of the central atom?

2) What types of bonds are in the molecule? What atomic and/or hybrid orbitals make up
each bond?

Example #1

A molecule absorbs light of A = 490 nm. What do you predict is the HOMO-LUMO gap of that
molecule in units of eV? Use Planck’s equation (E = hc/A) to solve the problem.
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https://www.youtube.com/watch?v=6tB6E6R_XpQ

Example #2:

Take screenshots of biphenyl’'s HOMO and LUMO and include their energy values in units of
Hartrees and eV. Determine the HOMO-LUMO energy gap in units of eV.

Screenshot of Biphenyl’s HOMO Screenshot of Biphenyl’s LUMO

in Hartrees in eV

HOMO

LUMO

HOMO-LUMO Energy Gap

@ Schrodinger Education 2

The recipient shall not use the Schrédinger software, materials and information other than for the purposes for which they were distributed. Schrodmger owns the software and all materials, and retains all related
intellectual property rights. Schrédinger will retain all intellectual property rights relating to any i ideas, feedb. r jons or other information provided by the
recipient or any third party. The recipient shall not use Schrédinger’s names or marks without Schrédinger’s prior written consent. THE SOFTWARE AND MATERIALS ARE PROVIDED "AS IS" WITHOUT
WARRANTY OF ANY KIND. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL SCHRODINGER OR ITS AFFILIATES OR LICENSORS BE LIABLE FOR ANY SPECIAL,
INCIDENTAL, INDIRECT, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES.




Example #3:

Using the HOMO-LUMO energy gap you calculated in eV, what wavelength of electromagnetic
radiation do you expect it to absorb in units of nm?
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Individual Exercise:

Part A: For each aromatic molecule, do the following:
1) Calculate the HOMO and LUMO using Maestro and take screenshots of each HOMO
and LUMO

2) List the HOMO and LUMO values in units of Hartrees and eV
3) Determine the HOMO-LUMO energy gap in units of Hartrees and eV

O CCCL

A

Molecule A:

HOMO screenshot: LUMO screenshot:

in Hartrees in eV

HOMO

LUMO

HOMO-LUMO Energy Gap
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Molecule B:

HOMO screenshot: LUMO screenshot:

in Hartrees in eV

HOMO

LUMO

HOMO-LUMO Energy Gap
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Molecule C:

HOMO screenshot: LUMO screenshot:
in Hartrees in eV
HOMO
LUMO
HOMO-LUMO Energy Gap

Part B: Rank all 3 molecules from highest to lowest HOMO-LUMO energy gap. Explain in a few
sentences any trends that you see, taking note of conjugation within each aromatic system.
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