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Figure S1. Representative Back Scattered Scanning Electron Microscopy (SEM) images of a) 

PCO|MgO and (b) PCO|YSZ samples showing that the film thickness was ~235 ± 2 nm and 230 ± 

5 nm, respectively.



            

Figure S2. Biaxial moduli as a function of temperature in the a) (100) MgO plane and b) (100) 

(Y2O3)0.095(ZrO2)0.905 plane calculated from literature data.1, 2 Note, the radius of each circle 

corresponds to the value of the biaxial modulus displayed on the y-axis.
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Figure S3. The effect of cooling rate on the stress vs. temperature measurements of representative 

10PCO|YSZ samples. Note, samples tested with either 0.1 or 0.2 °C/min cooling rates were 

identical and hence both considered to be in thermal equilibrium from 280-700°C (since the 

additional time at each temperature with a slower 0.1 °C/min cooling rate had no effect on the 

stress-temperature trajectory).



Figure S4. X-ray diffraction measurements of the (400) peak of the single crystal 

(Y2O3)0.095(ZrO2)0.905  (YSZ) substrates used here. Note, the YSZ (200) peak was not used for these 

measurements because of overlap with XRD peaks from the overlying PCO film.



Figure S5. The (100) (Y2O3)0.095(ZrO2)0.905 (YSZ) thermal expansion coefficients extracted by 1) 

linearly fitting the change in lattice parameter with temperature shown in Figure S4, and 2) 

plugging the analytical derivative of that fit and the 25°C lattice parameter indicated in Figure S4 

into Equation 1 of the main manuscript. The error bars were calculated from the standard deviation 

in the linear fit to the YSZ lattice constant vs temperature data.
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Figure S6. Directional dependence of the room temperature Poisson’s Ratio, Young’s Modulus, 

and Biaxial Modulus in the (100) plane of CeO2 calculated from the Cij values of Nakajima et al.3 

The moduli values in the figures are in GPa.



Figure S7. Pearson VII function fits to the (200) 10PCO peak at various temperatures.



Figure S8. Representative pole figure of a 10PCO|YSZ sample (top) and a 10PCO|MgO sample 

(bottom).



2. Error Analysis

The strain vs. temperature data was fitted by:

[S1]𝜀𝑧= 𝐴𝑒
𝐵𝑇

The first-order derivatives of the strain values with respect to temperature can be expressed as:

[S2]
𝑦=

∂𝜀𝑧
∂𝑇

= 𝐴𝐵𝑒𝐵𝑇

The error of the fitting can be expressed as:4

[S3]𝛿𝑦= (𝐵𝑒𝐵𝑇 ∗ 𝛿𝐴)2 + ((𝐴𝑒𝐵𝑇+ 𝐴𝐵2𝑒𝐵𝑇))2

According to Equation S3, the error of thermo-expansion coefficient is:

[S4]
𝛿𝛼𝑡𝑐=

1 ‒ 𝑣
1 + 𝑣

(𝛿𝑦)2 + (
2𝑣
1 ‒ 𝑣

𝛿𝛼𝑠)
2
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