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The study of magnetic bimetallic nanocluster with plasmonic properties is very fascinating area 
of nanoscience because of the presence of both plasmonic and magnetic properties.  They are 
widely used such as: biomedicine, catalysis, waste water management, data storage, drug 
delivery, and many more [1-3]. The synthesis of small magnetic nano
very challenging because of agglomeration, nonuniform size, shape and narrow size 
distributions. Here in, we report the fabrication of 3-5 nm sized monodispersed dodecanethiol 
protected Au/Co alloyed nanoclusters  and its atomistic 
investigations using aberration corrected scanning/transmission electron microscopy (STEM)[4].   

During the imaging of thiolated NCs, the cleanliness of the sample, operating voltage of the 
microscope and exposure time of beam to the sample plays significant role in order to get 
atomically resolved images without destroying the particle shape and attached ligands. Low 
magnification STEM images, size distribution and some typical HAADF STEM images of 
Au/Co NC is presented in Fig. 1. Highly monodispersed 3 to 5 nm sized nanoclusters with 
decahedral and icosahedral shape are observed. The Z-contrast image shows the atomic positions 
of Au (strong contrast) and Co (weak contrast) as presented in Fig. 2a. The colored image of 
squared portion of Fig. 2a in fig. 2c shows the atomic positions of Au with orange spots and Co 
with white circled spots. Moreover, the intensity profile along the arrowed direction in Fig. 2a is 
presented in Fig. 2d, where we can see the intensity contributions from Au and Co again 
confirming alloying. Furthermore, the distribution of Au and Co is observed by EDS line scan as 
presented in Fig. 3a and b.  The overlapping and crossing of the spectrum showed the alloyed 
Au/Co nanostructure. In conclusion, we are able to fabricate 3-5 nm sized dodecanethiol 
protected Au/Co nanocluster and able to prove the alloying between them at nanoscale. 
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Fig. 1. a) and b) Low magnification STEM image of 3 to 5 nm sized monodispersed Au/Co nanoclusters 

and its histogram. c)-f) HAADF STEM images of typical decahedral (c-e) and icosahedral (f) 
nanoclusters with FFT patterns inset.  

 
Fig. 2. a) A representative decahedral STEM image. b) and c) FFT pattern in a and colored image of the 

squared region in a where the clear difference in the intensity of points gives the distribution of Au 
(orange) and Co (white circled) in the nanostructure. d)  The intensity profile along the arrowhead with 

the positions of Au and Co. 

 
Fig. 3. EDS line profile of single Au/Co nanocluster. a) Dark field images with the spatial drift and 

spectrum image during recording EDS spectra. b) The line profile spectrum obtained from EDS analysis.  
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