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[bookmark: _GoBack]Figure S1. (a) A schematic diagram indicating various applicable theories according to sample thickness. The generated X-rays distribution (b) and integrated intensity (c) of Monte-Carlo simulation by CASINO. The intensity plots of aluminum (d) and oxygen (e) indicate detection and without dead time (DT) corrections.
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Figure S2.1 The SEM images of wedge-shaped Al2O3 (a) and Y3Al5O12 samples (b), respectively. The dotted arrows in the SEM images indicate the analytical directions of EDS line profiles. The results of EDS line profile analysis carried out with various directions of Al2O3 (c, e) and Y3Al5O12 sample (d, f). Here, dotted lines is guide line showing the atomic percentage of each elements in standard materials.   
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Figure S2.2 (a) The SEM images of wedge-shaped Al2O3 sample. The dotted arrows in the SEM images indicate the analytical directions of EDS line profiles. (b-d) The results of SEM-EDS line analysis along each vertical direction.
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Figure S2.3 (a) The SEM images of wedge-shaped Al2O3 sample. The dotted arrows in the SEM images indicate the analytical directions of EDS line profiles. (b-d) The results of SEM-EDS line analysis along each lateral direction.
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Figure S2.4 (a) The SEM images of wedge-shaped Y3Al5O12 sample. The dotted arrows in the SEM images indicate the analytical directions of EDS line profiles. (b-d) The results of SEM-EDS line analysis along each vertical direction.
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Figure S2.5 (a) The SEM images of wedge-shaped Y3Al5O12 sample. The dotted arrows in the SEM images indicate the analytical directions of EDS line profiles. (b-d) The results of SEM-EDS line analysis along each horizontal direction.
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Figure S3. The HAADF-STEM images (a, d) of wedge-shaped Y3Al5O12 sample. (b) The EDS line profile was obtained from the yellow dotted arrows in the HAADF STEM images. (c) The plot of the atomic ratio between Al and Y. (e) The plot of TF vs thickness was obtained from different positions (denoted by each dotted arrows in Fig. S3(d)) in the same wedge-shaped Y3Al5O12 sample. There were constructed in the same color as the dotted arrows and plot lines. 
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Figure. S4. The quantitative elemental values before (a) and after (b) TF correction according to location of Al2O3 sample.
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