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Supplemental Figure 1: Pole figures for (a, c) Pt and (b, d) Pt-10Au after the 500°C and 700°C anneals, 
respectively.
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Supplemental Figure 2: The interaction energy function E(x) used in our work (blue) and the one used in 
Cahn’s solute drag model (red).
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Derivation of Cahn’s Solute Drag Model

Our starting point is the governing differential equation for concentration profiles under steady-state GB 
migration with a velocity , i.e., Eq. 6 in Cahn’s solute drag model [42]𝑉
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The above equation can be written in complete form as follows:
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which can be solved by direct integration to yield the following for the first solution of the concentration 
governing equation.
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Now, the second solution for the concentration profile  can be obtained by the reduction of order 𝑐2(𝑥)

method. First, we assume , where  is to be determined. Next, we insert the ansatz 𝑐2(𝑥) = 𝑤(𝑥) 𝑐(𝑥) 𝑤(𝑥)

for  in the governing differential equation for the concentration field to obtain, after some algebra:𝑐2(𝑥)
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The above can be written as:
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And noting that  The above equation can be integrated once using the substitution  𝐷 = 𝐷(𝑥).
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Which can be solved by direct integration
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The above equation can be integrated once more to obtain the function  as𝑤(𝑥)
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Finally,  can be inserted into the ansatz for , which with c(x) provides the total solution for the 𝑤(𝑥) 𝑐2(𝑥)

concentration profile across a migrating GB with solute segregation.




