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Figure S1. Rocking curve of a single crystal to collect the Bragg peak volume in reciprocal space. In each different Eta scan point
we XY raster the particle. Every single XY scan position will contain a 2D information in @y and Q.. Merging all the eta scans
we finally retrieve the QQ,, @, and Q. information of each XY position.
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Figure S2. Standard deviation maps for Particle 1 obtained from fitting the diffraction peak of the particle in all three reciprocal
space directions. A and B represent the widths of the peak (at each position of the real space map) along Q. and @, which
corresponds to the lattice misorientation heterogeneity and along Q. (C) which indicates the local strain (d-spacing variation).
(D) presents an average standard deviation across all three axes.
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Figure S3. Standard deviation maps for Particle 2 obtained from fitting the diffraction peak of the particle in all three reciprocal
space directions. A and B represent the widths of the peak (at each position of the real space map) along Q. and Q, which
corresponds to the lattice misorientation heterogeneity and along Q. (C) which indicates the local strain (d-spacing variation).
(D) presents an average standard deviation across all three axes.
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Figure S4. Linear Shift Correction applied to each scan of the rocking curve to compensate the small particle drift observed due
to a center of rotation (CoR) misalignment.


http://dx.doi.org/10.20517/jmi.xxxx.xx

Bragg Peak in Q,, Q,, Q, slices 3D Bragg Peak

0.08
1.34 E 10 10°
1.32 0.06
a T
< 1.30 =<
N N
54 S 0.04
1.28 - 10° 108
1.26
0.02
0.000 0.025 0.050 0.075
QA
- 10* 0.00 10*
0.14 0.16 0.14 0.16
Ox[A™ <A™

Figure S5. The selected region of interest in reciprocal space is defined by the red box in Qx, Qy and Qz, around the Bragg peak.
On the right, the whole sampled 3D Bragg peak obtained after the full rocking curve.
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Figure S6. Scanning Electron Microscopy (SEM) of the LNO sample
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Figure S7. Powder diffraction Refinement of LiNiOz. CIF file from ICSD-#104726.
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Figure S8. From left to right, Tilt Magnitude, Tilt Direction, Tilt Vector (Magnitude - Direction) and Polar Plot figures of the
zoomed in portion of the full 40x40 um map of the LNO sample. In the polar plot, in orange are represented the position of the
map pixels compared to the whole 40x40 pum map. The maximum tilt extension is measured for the cluster of particle on the left
(~ 15.06°) and and the cluster of particles on the right (~ 0.18°)
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Figure S9. Particle Size distribution on the left, Scanning Electron Microscopy (SEM) of the SC-NMC622 sample on the right
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Figure S10. Powder diffraction Refinement of LiNig ¢ Mng.2Co0p.202. CIF file from ICSD-#47972.
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Figure S11. A) c-axis distribution per number of pixels for SC-NMC622 particle 1 and 2. B) 2D map c-axis distribution of the
two measured particles. c-axis map is retrieved from the d-spacing map values times 3 as the hkl reflection involved is the 003
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