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High-resolution TEM imaging and simulation 

 

In Figure 2a we found the background contrast to change throughout the image. A lower 

magnification image from the same region is shown in Figure S1. This contrast is absent in Figure 2c, 

the image is more uniform throughout. We have seen that Figure 2a comes from an area with a rough 

surface and non-uniform thickness in Figure 1d (dashed red line), when compared to the area of 

Figure 2c (solid blue line in Figure 1d). This background contrast can be attributed to the variation of 

thickness of the sample within the image. When we simulate the HRTEM images by viewing silicon 

along the [110] axis using the JEMS software package [1], we find that the contrast changes greatly 

with different thicknesses of the silicon crystal. The simulated images are shown in Figure S2. These 

images are simulated with all of the same parameters such as defocus (−78 nm), the only varying 

parameter being the crystal thickness, which gets 7.7 nm thinner in each image.  
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Figure S1: HRTEM image from an area of the silicon sample that has not been modified by helium 

ions. 
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Figure S2: JEMS simulation of HRTEM images of silicon[110] with various different crystal 

thicknesses. 
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