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Figure 1. (a) Particles before contact at 0 s. (b) Neck region at 17 nm in size at 1.33 s. (c) Neck 
region 20 nm in size at 2.733. (d) Neck region 24 nm in size at 12.466 s. Dashed line in (d) is used 
as a reference. The GB is rotated 11o (e) (16.333 s), -18o (f)(19.733 s, 16o (g) (27.4 s) and -20o (h)
(36.73 s) back and forth without breaking. Scale bar is 10 nm. 

Figure 2. (a) GB at 69.266 s. (b) The GB slid leaving a surface of the bottom -left particle (marked 
by an arrow) (70.866 s). (c) The GB is moved back covering the free surface left open in (b) and 
rotates counterclockwise (76.666 s). (d) The bottom particle is moved towards the beam direction 
and contrast fringes can be observed as the GB moves(marked by arrows) (80.8 s). (e) The GB is 
moved back to an almost on-edge view (84.466 s). (f) The nanoparticles detached from the Si tip. 
(120 s). Scale bars are 10 nm. 
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