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Derivation of the expression for the expected Au island coverage θAuisland for the different decomposition 

mechanisms of the AuNC’ capping layer 

By decomposition of a single AuNC, an amount of nRS hexanothiolates and nAu of Au atoms (that forms the Au islands 
observed by STM) are adsorbed on the substrate. As discussed in the main manuscript, due to the stoichiometry of the 
AuNC, nRS is equal to 18, independently of the decomposition mechanism. On the contrary, nAu does depend on the degree 
of decomposition of the capping layer (RS-Au-(RS)-Au-RS), as shown in table S2.  

The RS and Au island coverages can be expressed through the AuNC surface density, nAuNC as: 
 

θRS= nAuNC nRS [S2] 

θAuisland
= nAuNC nAu [S3] 

qRS can be obtained from electrochemistry data allowing the calculation of the RS coverage, RS, by means of the Au(111) 
unit cell area, AAu(111) and the elemental charge, e,   
 

θRS=
qRS

e
AAu(111) [S4] 

 
The RS data allows to deduce the surface density of AuNC from equation S2, nAuNC = θRS/18 . Substituting this expression 
into equation S3, the Au island coverage can finally be estimated:  
 

θAuisland
=
θRS nAu

18
 [S5] 

 

Hence, the expected Au island coverage θAuisland
 can be obtained by using equation S5 where nAu values depend on the AuNC 

decomposition mechanism. Table S2 collects the different θAuisland
 values according the decomposition mechanism. 

 

Table S2. Data resulting from different decomposition degree of a single AuNC. 

Decomposition 
Mechanism 

Reaction nRS nAu 𝜽𝑨𝒖𝒊𝒔𝒍𝒂𝒏𝒅  

1 Au13(RS-Au-(RS)-Au-RS)12
Au(111)→       6(RS-Au-(RS)-Au-RS)Au(111)+ 13 AuAu(111) 18 13 0.18 

2 Au13(RS-Au-(RS)-Au-RS)12
Au(111)→    18(RS)Au(111)+ 25 AuAu(111) 18 25 0.35 

3 Au13(RS-Au-(RS)-Au-RS)12
Au(111)→      9(RS-Au-RS)Au(111)+ 16 AuAu(111) 18 16 0.22 

 

Estimation of the diffusion coefficient of mobile species  

Figure S4 a-b shows that the boundary size (d) of the two c(4×2) domains I and II increases with time (t). If the domain 
boundaries move by incorporation of mobile species, the surface diffusion coefficient (D) can be estimated using the Einstein 
relationship: 

D = 
d2

2t
 [S6] 

The d values were obtained by analysis of the height profiles (Figures S4a-c). By using the multiple profile tool provided by 
WSxM software, the height profiles were simultaneously obtained for both images along the black and blue lines shown in 
images (a) and (b) respectively. The height profiles show two regions: one corresponding to the region between I and II 
domains and the other one to the domain II. The length of each region was determined from the four height profiles for the 

two consecutive images, as shown Figure S4c. Thus, d was determined accordingly to d = 
|𝑦350𝑖 −𝑦0𝑖 |

2
 - being i= a or b (see 




