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1. Morphology of the as-synthesized AuAg nanorods

Figure S1. Morphology of the as-synthesized AuAg nanorods. The lengths of the nanorods 

can be designed by controlling the growth process over the Au seeds.

2. Heterointerfaces in the as-synthesized AuAg nanorods

Figure S2. (a) High-resolution TEM image of a heterointerface of a short AuAg nanorod. (b) 

Atomistic STEM image of a heterointerface of a long AuAg nanorod.

3. Interdiffusion-induced alloying in the AuAg nanorods
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Figure S3. Dark-field STEM images showing the evolution of a bundle of AuAg nanorods 

under different thermal pulses. The thermal pulse is set to be 450 ℃ with a duration time of 1 

s. P1 to P23 indicate the number of thermal pulses that have been exerted.

Figure S4. Atomic-resolution STEM images showing the evolution of the Au-Ag interfacial 

region under one thermal pulse of 350 ℃ for 1 s. The initial sharp interface turns to be blurry, 

though the Au core can still be identified accurately.
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4. EDS mapping of the Au-Ag interface during alloying

Figure S5. (a) High-resolution STEM image of a AuAg nanorod after it is treated with five 

thermal pulses. The thermal pulse is set as 350 ℃ for 1 s. (b-c) EDS mappings of the 

diminutions of Ag and Au, respectively. (d) STEM image of another AuAg nanorod that has 

been treated with six thermal pulses. The thermal pulse is set as 380 ℃ for 1 s. (e-f) 

Corresponding EDS line profiles of Ag and Au, respectively, as marked in (d).

5. Vapor pressures of Au and Ag as a function of temperature
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Figure S6. Vapor pressure as a function of temperature for Au and Ag, respectively.

6. Illustration of thermal-stimulated alloying and de-alloying processes in AuAg 

nanorods



6

Figure S7. Schematic illustration of the structure and phase evolution of AuAg nanorods 

under thermal-pulse stimuli.

7. The formation of carbon shells on the AuAg nanorods

The formation of carbon shells on the AuAg nanorods is due to the decomposition of 

residual hydrocarbon molecules under the irradiation of electron beam. Hydrocarbon 

molecules and electron beam irradiation are two prerequisites, and carbon shells will not form 

without any of them. The growth of carbon shells can be controlled by controlling these two 

factors. For example, if the AuAg nanorods are washed many times, the residual surfactant 

molecules are rare and the formation of carbon shells is then difficult. Alternatively, the 

AuAg nanorod samples (dispersed on holey carbon grids) can be stored in a high-vacuum 

pump station for a whole night to desorb the volatile surfactant molecules so as to 

mitigate/avoid the growth of carbon shells during TEM imaging. In contrast, if one wants to 

form carbon shells on the AuAg nanorods, the hydrocarbon molecules are selectively 

remained. In this case, electron beam irradiation is a key parameter to control the carbon shell 

thickness. A low/moderate beam intensity is positive for carbon formation while an intense 

beam will lead to significant sputtering and sculpting of the carbon structure. By adjusting the 

beam intensity and irradiation time, the thickness of the carbon shells can be well controlled 

(Small 2014, 10, No. 9, 1724–1728).


