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Dislocation networks on 2-ML 

Ag/Pt(111) substrate surface. 

Ag-nanoclusters formed by depositing 

0.1 ML of Ag at 110K. 
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The first observation of surface magic-number cluster (SMC) 

empty state STM image   filled state STM image   
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Electronic Shell Closure (citation=1432) 



Geometric Shell Closure 

+ 3 N. N. + 2 N. N. 

Geometrically Closed 



NNN = 16x(4/2) - (12x1- 4x1) 

          = 24 

NNN = 16x(4/2) - (16x1 - 4x1) 

          = 22 

Geometric Shell Closure 

NNN = 24 NNN = 22 



Free energy of clusters formation 

in 3d 

DG = -ar3 + br2 

               -a’N + b’N2/3 

in 2d 

DG = -ar2 + br 

               -a’N + b’N1/2 



Nanocluster arrays 

Random cluster array 

Random array of identical 

(magic) clusters 

Ordered array of identical 

(magic) clusters 



Self-Assembly of C60 Islands on  

the Si(111)-3×3-(Au,In) 

 

Experimental Observations  



Upon slow heating to RT, random C60 islands 

coarsen into the islands with regular shape  

100×100 nm2 ( Vtip=-1.9 V It=200 pA )  

	



C60 on Si(111)-3×3-(Au,In): “magic” C60 islands 
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“Magic” C60 islands appear as 

overlapping hexagons with bright C60 

in their centers. 



 Prolong RT annealing leads to the formation of  “magic” 37-mer islands 

37mer is the 

most stable 1st-

generation C60 

island. 



STM movie showing a magic 37-mer and  

a 48-mer turning into a 37-mer  

Snapshots illustrating 

the dynamic process of 

C60 island ripening 

towards the more 

stable forms. 

Observations are taken 

at room temperature 

and C60 flux is 

switched off. 



When C60 flux is switched on, the 56-mer starts 

to grow through the successive formation of 

the high-generation magic islands. This growth 

in the island size exhibits a stepwise 

dependence  versus C60 deposition time.  

The ‘magic’ C60 island grows 

predominantly from the right 

lower side due the presence of 

a huge 19.1o-rotated C60 island 

from its upper side, which acts 

as a strong sink for mobile C60. 

STM movie showing the stepwise growth of a C60 Island 





Formation of C60 Surface Magic Clusters (SMC)  

on the Si(111)-3×3-(Au,In) 

 

Theoretical Understanding  



Adsorption Energy of C60 on  

the Si(111)-3×3-(Au,In) surface 



	



	



Moiré Pattern & Moiré Magnifiers 

http://en.wikipedia.org/wiki/Shape_moiré 

http://en.wikipedia.org/wiki/Shape_moir%C3%A9


Atomic Scale Moiré Magnifiers 

length scale is scaled 

up by a factor of  

√19/(√3×0.384),  ~6.5  



Size Selection of C60-Islands Mediated by 

by Atomic Scale Moiré Magnifiers   

 



Size Selection of C60-Islands Mediated by 

by Atomic Scale Moiré Magnifiers   

	

Scale bar is 10 nm  



Conclusions 

The moiré interference pattern between the C60-layer and  

substrate mediates the size selection of 37-mer SMC. 

 

The concepts of moiré-shell-closure and moiré magnifier 

could be exploited for the creation of mono-dispersed  

atomically precise nanostructures by self-assembly. 

 

10 Ga (PRL 1998) 37 C60= 2220 C (Nat. Comm. 2013) 
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