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 Adsorption and monolayer formation of physisorbed Mo(CO)6 
on copper (111) and (100) surfaces  
 Interaction nature of Mo(CO)6 molecule with the substrate 
and between molecules.  
 

Aim 

Conclusions 

 The STM images display a hexagonal structure of 
adsorbed molybdenum carbonyl monolayer on both Cu(111) 
and Cu(100), the distance between neighboring molecules is 
6.7±0.1 Å. The reference to the substrate structure 
results in (√7x√7) superlattice on Cu(111).   
 
 The molecules interact with each other and with the  
substrate through Van-der-Waals forces. Theoretical 
calculations reveal that the observed 2D growth is due to 
the fact that the carbonyl molecules interact more strongly 
with the substrate, than among themselves.  
 
 The calculations show that the molecules in the adsorbed 
monolayer have a 3-leg orientation with particular 
arrangement avoiding “short” (<2.7 Å) oxygen-oxygen 
distances from CO groups of neighboring molecules.  

Experimental and Calculation details 

Calculation results 

 Cu(111) and Cu(100) crystals   
 VT-STM Omicron; LEED; XPS   
 First principles calculations based on DFT-D with dispersion 
forces corrections 

Monolayer growth 

Arrangement of free monolayer  

Decomposition phenomena 
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1-leg -0.21 +0.20 - 

2-leg -0.35 -0.01 - 

3-leg -0.44 -0.31 -0.71 

no strong chemical interaction !!!  
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x=12.019; y=11.415;  
z=6.488 Å; N=4. 

[2-10]    
a=7.20; b=6.49 Å;  

φ=63.2 

[210]  
a=6.53; b=6.49 Å;  

φ=82.7 

hexagonal structure a=6.7(±0.1)Å  !!?  
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Structure formed by partially decomposed molecules ?!  
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