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Fig.S1. Diffusivity of oxygen interstitials migrating in NiCoCr at several temperatures. Three 

independent samples containing 6% O interstitials were studied and averaged to obtain each 

diffusion coefficient data. The obtained diffusion coefficients at different temperatures (T) were 

used to fit the Arrhenius law: 

𝐷∗ = 𝐷0exp(
−𝐸𝑎
𝑘𝑏𝑇

) 

where 𝐷0 is the pre-exponential factor and 𝐸𝑎 is the activation energy for O interstitial diffusion.  
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Fig. S2. The setup of DFT-calculated dislocation-O interaction. The initial configurations are 

introducing a dipole of full dislocations (edge) in the middle of four or twelve O interstitials. After 

energy minimization, the relaxed configurations contain decomposed Shockley partials, which are 

pinned by nearby O interstitials. Atoms are colored according to the analysis of coordination 

neighbor analysis. 
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Fig. S3. The whole-simulation-box view of two representative examples (shown in Fig. 4b). 

The view illustrated the dislocation-promoted motion of oxygen atoms under athermal quasi-static 

shear studied by DFT calculation. Those are for O to T and T to T, respectively. The arrows 

indicated the moved oxygen atoms and all the atoms were colored according to the analysis of 

coordination neighbor analysis. 
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Fig. S4. More examples of atomic configurations. The configurations showed the dislocation-

promoted motion of oxygen atoms under athermal quasi-static shear studied by DFT calculation; 

the arrows indicated the moved oxygen atoms; and the atoms were colored according to the 

coordination neighbor analysis. 
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Movie S1. The in situ TEM movie shows the sluggish motion of full dislocations in the NiCoCrO 

alloy (scale bar: 200 nm, speed up five times).  

 

Movie S2. The in situ TEM movie shows the sluggish motion of partial dislocations in the 

NiCoCrO alloy (scale bar: 200 nm, speed up five times). 

 

Movie S3. The in situ TEM movie shows the phenomenon of the tangling and dis-tangling of high 

density of dislocations (scale bar: 200 nm, speed up fifteen times). 

 

Movie S4. The video composed of a series of STEM-iDPC image sequences shows the moving of 

oxygen atoms (scale bar: 1 nm). The yellow circles marked the pre-existing oxygen defects. The 

blue arrows point to the new oxygen concentrated point. 

 

Movie S5. The video shows the three simulation cases of the movement of oxygen atoms during 

the quasi-static loading process. As shown in the Video.Case1, when the simulated strain for quasi-

static loading reaches 2.4%, one oxygen atom (Oxygen in the upper right corner of the video) 

located in the direction of dislocation motion jumps from the initial octahedral site to the adjacent 

tetrahedral site, while the other three oxygen atoms remain motionless. As shown in the 

Video.Case2, it is a typical case where an oxygen atom (Oxygen in the upper right corner of the 

video) located in the direction of dislocation motion jumps from an initial tetrahedral site to a 

neighboring tetrahedral site during the quasi-static loading process. As shown in the Video.Case3, 

one occurred case is that an oxygen atom (Oxygen in the upper left corner of the video) located 

behind the dislocation core motion can jump from the initial tetrahedral site to the adjacent 

octahedral site at a quasi-static loading simulated strain of 3.3%. 

 

 


