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Figure S1 shows a selection of atomic structures of several Σ9 GBs, both symmetric and asymmetric, in multicrystalline Si1–3. The structures were investigated using HAADF- and BF-STEM. The intermediate region between the grains is notably larger than in the previous Σ3 GBs, best visible in [image: ]Figure S1b, e and f, where entire sections of atoms cannot be attributed to a specific grain. As demonstrated for Σ3 GBs, the intermediate atoms repeat periodically, best emphasized in Figure S1b, where Stoffers2 highlighted the periodic sequence in an asymmetric Σ9(111|115) GB segment, and Figure S1e, where the intermediate atoms are marked in purple. Figure S1 also includes more symmetric Σ9 segments, where the intermediate region is not as large, yet still of a similar periodicity. Figure S1: Atomic structures of several Σ9 GBs in silicon. Some intermediate atoms not clearly attributed to either grain are highlighted in (b) and (e). (a) High-resolution HAADF-STEM (left) and BF-STEM (right) images of a Σ9 {221} GB in multicrystalline Si1. (b) High-resolution HAADF-STEM image of the asymmetric Σ9(111|115) GB segment in multicrystalline Si2. (c) HAADF-STEM (left side) and BF-STEM (right side) image of a GB triple junction of two Σ3 and one Σ9 GBs in multicrystalline Si1. (d-e) High-resolution HAADF images of symmetric Σ9 (221), and asymmetric (111)|(115) GBs, respectively, in multicrystalline Si.3 (f) HAADF-STEM-image of Σ9 interface consisting of {122} and incoherent {114} facets2. Panels (b) and (f) are adapted from ref 2 with permission. Panel (a) and (c) License status to be confirmed. Panels (d,e) are reproduced with permission from ACS, License No. 6098071124638.
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