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~30 at.% Au at the 
Wedge‐like area�

A‐B 
Inequality Diffusion  �

STEM of Au diffusion in Cu-W as-deposited sample (473K)  



HOLZ‐CBED �

Cu Matrix � Au Diffusant �

Stressed Cu grain 
near interface�

TEM of Au diffusion in Cu-W as-deposited sample (473K)  



Coupled Stress/Diffusion Model  
Kirkendall Effect induced  
G.B. migration/lattice drift �



Finite Element Simulation 
Near surface (10~20nm) Dsb different from Dbin film �

Grain boundary diffusion in thin film model: �
Constant diffusion 
source 0.5, grain size 
~80nm corresponding 
to Cu-W as-irradiated 
samples  

No Flux at Boundaries�

Db>>D (Type-C), 



Finite Element Simulation 

Near surface (10~20nm) Dsb different from Dbin film �

Grain boundary diffusion in thin film model: �
g r a i n  s i z e  ~ 3 0 n m 
corresponding to Cu-W 
as-irradiated samples  



FE Simulated Diffusion Profile 



FE Simulated Diffusion Profile 



Cu diffusion into Bi doped Ni Matrix 



Cu diffusion into Bi doped Ni Matrix 



Cu diffusion into Ni and Ni-Bi (GB doped) samples �



1 µm

Z‐contrast  �

Cu RT diffusion into Ni‐Bi 573K  
pre‐annealed 10hrs sample  �



Three-Omega Thermal Conductivity Test 

Experimental Set-up�

Reference Sample (Al2O3) �



Thermal Conductivity of Al2O3 by 3-Omega 


