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S1. Proof of no influence of NaCl on the [6]H self-assembly 

Since it is much easier to pick up CO on the tip from NaCl island than directly from Au(111) 
surface, NaCl is required for preparing CO functionalized tip for AFM measurements[1,2]. To avoid 
NaCl influence on the [6]H self-assembly process, we first evaporate NaCl on the surface, then 
evaporate the molecules afterwards. Moreover, to prove that NaCl has no influence on the 
self-assembly of [6]H, the samples without NaCl (Fig. S1a,b) and with NaCl (Fig. S1c,d) are 
compared in the experiments, which give the same experimental results confirming that 
evaporating NaCl first on the surface has no influence on the self-assembly process of [6]H. 

 



 

 

Figure S1. (a,b) Overview STM images of P-[6]H and rac-[6]H self-assembly on Au(111) without NaCl 

evaporation. (c,d) Overview STM images of P-[6]H and rac-[6]H self-assembly on Au(111) with NaCl 

evaporation before the molecules evaporation. Scale bars: 10nm. 

S2. Self-assembly of P-[6]H at various coverages 

STM images of P-[6]H self-assembly at different coverages are displayed in Fig. S2a-d. 
Tetramers prefer to grow in the fcc regions on the Au(111) surface[3], which is due to the higher 
adsorption energy of aggregates on fcc regions than on hcp regions[4]. It is shown that for high 
coverage, the tetramers have been destroyed, there is no well defined self-assembly structure of 
P-[6]H, which could be due to the stress induced by the mismatch between the tetramer and the 
substrate not allowing the long-range self-assembled structures[5]. 

Figure S2. Overview STM images of P-[6]H on Au(111) at different coverages. a-d correspond to initial, low, 

medium and high coverage respectively. Scale bars: 10nm. 

S3. Self-assembly of rac-[6]H at different coverages 

In contrast to P-[6]H, asymmetric heterochiral trimers sever as basic building blocks of rac-[6]H 
self-assembly at different coverages. 

 
 
 
 
 
 
 
 



 

 

Figure S3. Overview STM images of rac-[6]H/Au(111) at different coverages. a-d correspond to initial, low, 

medium and high coverage respectively. Scale bars: 10nm. 

S4. Statistics of separated trimer 

To confirm chirality composition of asymmetric trimers further, the same method as described 
in main text is employed to separate 13 trimers manually, which contains 8 trimer A and 5 trimer B. 
The upper columns indicate the position before separation and lower columns refer to the same 
position after separation. Combined STM and nc-AFM measurements points out trimer A is 
composed of two [6]H with handedness P and one enantiomer with handedness M, and trimer B 
owns the opposite chirality composition as M2P. Hence the conclusion asymmetric trimers are 
composed of helicenes of both handedness can be drawn. 

Fig S4. Overview of positions before (upper column) and after (lower column) trimer separation are given. 

Trimers before separation are marked in colorful circles and helicenes separated from trimer are marked in 

circles of the same color correspondingly. Clusters in rectangles represent helicenes have changed positions 

from upper column to the lower column. Scale bars: 10nm. 

 



 

 

S5. Handedness of the trimers in the chains 

Single chains and double chains are formed by trimers and trimer pairs respectively on Au(111) 
at high coverage. For the trimer pairs in the double chain, about 80% trimer pairs have the opposite 
handedness, which are mirror images of each other. Detailed statistics are shown in Table S1. 
Nevertheless, the handedness of the trimers in the chain developed randomly, which are analyzed 
in detail in the following STM overview images. 

Figure S5. (a,b) STM images of rac-[6]H self-assembly at high coverage. Single and double chains alternate on 

the surface and grow along the herringbone reconstructions. Scale bars: 10nm. (definition of trimer A and B can 

be found in main text) 



 

 

 
Table S1. Handedness of trimer pairs in the double chain[a]. 

 
 
 
 
 

a:Statistics are made from Fig. S5 
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 Homo-trimer 
pair 

Hetero-trimer 
pair 

Total trimer 
pairs 

Hetero-trimer pair 
rate(%) 

S5a 19 83 102 81.4 

S5b 31 122 153 79.7 

total 50 205 255 80.4 


