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SELF-ASSEMBLED 
MONOLAYERS 

Au(111) 

•  n-alkanethiol on gold 
•  Sulfur attracted to gold 

surface 
•  Van der Waals interactions 

form layer 

Figures made by Soumya Bhattacharya  
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EXPERIMENT 

The fig. shows a 4-molecules basis surface 
structure of 1-decanethiol on Au(111) 

•  Scanning Tunneling Microscope 
(STM) topographic image 

•  Result suggests… 
•  Purpose: To find an optimized 

MD model for the 4-molecules 
basis surface structure  

STM image and analysis by Mitchell Yothers 



MOLECULAR 
DYNAMICS 

•  Uses classical 
mechanics 

•  Produces x,y,z data for 
each atom for each 
time step 

•  To find a reason for 
the observed pattern 
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INFRARED REFLECTION ABSORPTION 
SPECTROSCOPY (IRRAS) 

IR light 
striking surface at 
grazing incidence 
(~86°) 

IR light 
reflected from  
surface 

figure:  Love, J. C. et al. Chem. Rev. 2005, 105, 1117. 

perpendicular 
dipoles reinforced 
by image dipole 

parallel dipoles are 
suppressed by quadrupole 

formed with the image 
dipole 

•  Mid infrared light (600 – 4000 cm−1) 
•  Probes molecular vibrations 

(stretching and bending) 
•  Measures normal component of 

transition dipole 



•  In-plane symmetric vibration (a) 
•  In-plane asymmetric vibration (b) 
•  Out of plane symmetric vibration (c)  

Symmetric Asymmetric 

Animation Source: Wikipedia 
https://en.wikipedia.org/wiki/Molecular_vibration 

INTENSITIES 
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•  Measurements of widths at 
¼ peak, ½ peak and ¾ 
peak. 

•  Fit a superposition of 
Gaussian-Lorentzian with 
percentage as variable. 

















Beer-Lambert Law for 
Isotropic systems 





CONCLUSION 
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Gold 
diggers 
be 
like… 


