
Appendix

The simulation is conducted by solving the Stokes equation of incompressible 

flow:

∇ ∙ 𝑝= 0#(𝐴1)

𝑝=‒ 𝑝𝐼+ 𝜂[∇�⃗�+ (∇�⃗�)𝑇]#(𝐴2)

∇ ∙ �⃗�= 0#(𝐴3)

 In the model, the athermal activation effect is modeled as the viscosity, and the 

nanocurvature effect is modeled as the free energy depends the surface area. The 

nanocurvature effect manifests in the boundary condition:

�⃗� ∙ 𝑝= 𝜎(∇𝑡 ∙ �⃗�)�⃗�#(𝐴4)

The above model gives a velocity field from a given geometry and parameters 

, and geometry evolves accordingly.(𝜂,𝜎)

Measured data from paralleled coalescence of SiOx nanowires with 

approximative radius and irradiation dose rate[1] is used to determine how the 

parameter  vary according to geometry. The result is shown in Fig.A1. Three 𝜂/𝜎

different models were taken into comparison, where Newtonian represent the case 

where  is invariant in the process, VP1 and VP2 correspond to the cases where 𝜂/𝜎

 increase along the increase of surface curvature with different arguments. 𝜂/𝜎

Compared to the model where  increase respect to increase of negative surface 𝜂/𝜎

curvature, experiment data shows that  is almost constant in the coalescence. The 𝜂/𝜎

uniform irradiation configuration induces a uniform athermal activation effect.

With the parameter clear, the model is then applied to cross welding configuration 
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and calculated with finite element method.

Fig.A1 The evolution of total wide of two parallel contact amorphous SiOx 

nanowires respect to irradiation time(or dose). The data are nondimensionalized with 

 being the diameter of nanowire and  being the time that the total wide reaching 𝐷 𝑇

. (a) Comparison between different the variable dependence of , the 𝑑= 2 2𝐷 𝜂/𝜎

welding would not complete perfectly with a considerable increase of  when surface 𝜂/𝜎

curvature increases to a certain value. (b) Fitting to experiment data. The fitting 

curvature shows minus error due to evaporation of atoms in irradiation. The viscosity 
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 is almost invariant.𝜂/𝜎


