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I.  Phasing of BCDI data
The reconstruction process of a 3D coherent X-ray diffraction (CXD) patterns was performed in stages, using the output from the previous stage to seed the next phasing stage. Initially, CXD patterns were padded to a size of 256×256×256 voxels (zero padded to 256 pixels in the third direction). 
1. Each reconstruction was seeded with a random guess. The well-defined shapes and edges of the sample help to render the diffraction patterns invertible, which also allows us to use fixed box-shaped support to assist the phasing algorithms1. A guided phasing approach with 40 individuals and 4 generations was used with a geometric average breeding mode2. 620 iterations were used in each generation, alternating between a block of 20 error reduction (ER) and 180 hybrid input–output (HIO) iterations, with β = 0.9. This was followed by 20 ER iterations to return the final object. The shrinkwrap algorithm with a threshold of 0.15 was used to update the real-space support every iteration. The σ for the Gaussian kernel shrinkwrap smoothing for each generation was 1.53. The best reconstruction was determined using a sharpness criterion, as it is the most appropriate metric for crystals containing defects4. The two worst reconstructions were removed after each generation. 
2. The reconstruction was seeded with the output from step 1. This stage was identical to stage 1, except now we account for the longitudinal and transverse partial coherence using a mutual coherence function (MCF)5. Starting from the 50th iteration, the MCF was updated every 50 iterations using 20 iterations of the Richardson–Lucy deconvolution algorithm6. 
3. The reconstruction was seeded with the output from step 2. This step was identical to step 2, except now we use a guided algorithm with 10 individuals and 4 generations. For each generation and population, a block of 20 ER and 180 HIO iterations, with β = 0.9, was repeated 5 times, followed by 500 ER iterations. The final 50 iterates were averaged to produce the final image. The spatial resolution of the reconstruction was estimated using the spherically averaged phase retrieval transfer function (PRTF)7. The average 3D spatial resolution was ~31 nm.
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Figure S1. Estimation of resolution using phase-retrieval transfer function. Phase retrieval transfer function (PRTF) for the reconstructed image.
II. Supplementary Movie 
Lattice strain and rotation movie showing the slice-by-slice data recovered from multi-reflection Bragg coherent diffraction imaging (BCDI) parallel to the vertical plane (black dash line- described in Figure 5 of the main text). Shown are the six strain tensor components (upper right triangle and diagonal) alongside the three rotation tensor elements (bottom left triangle). The lattice swelling resulting from the implantation is most evident in the  component. Heterogeneity of the strain within the implanted layer indicates damage induced evolution of the microstructure (particularly visible in the ,and   components). There is evidence of dislocation loops as shown by the phase jumps in the strain data.
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