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Motivation

e Au-S bonding is not completely understood
o Least understood part of SAMs (self-assembled monolayers)
e Applications for SAMs:

o Electronics
o Nanotechnology
o Surface Modifications
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Bridge Site: Top-Down View

Bridge right = bridge-fcc Bridge left = bridge-hcp
(face centered cubic) (hexagonal close packed)

Problem:
What makes
them
different?
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e VASP (Vienna Ab initio Simulation Program) — density functional
theory (DFT) program

e C2x — to convert dataset files to smaller files

e VESTA (Visualization for Electronic and STructural Analysis) — 3D
visualization program for crystal structures and volumetric data

We were all learning!




Output:
electron density

Input: energy visualization
minimized atomic
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Input Data to Output Visualization



Unit Cells

e Isosurfaces — polarity
e Adsorbate Layer
e Periodic Gold Structure




Cross Sections

e Contours lines of the
electron densities

o 3planes
o 1 plane




Observations

Initial plots — total charge
densities

Study orbitals at different
energy ranges where Au-S
bonding is expected

Bridge Right




Charge Density Difference

AP = Pap = Pr ~ Ps

AB — CH,-S-Au(111)

A (Adsorbate) — CH,-S

B (Substrate) — Au(111)
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Conclusion and Future Work

e We learned how to use c2x and VESTA
e Plotted total charge densities
e Plotted charge density differences

Future work:

e Continue working with VESTA
e To plot more charge density differences — bands
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