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Supplementary Note S1: Particle porosity across the cathode thickness

In order to investigate whether the crack development depends on the position within the cathode, we determine
the local particle porosity as a function of the distance to the separator for pristine cathodes and each degradation
scenario (Z,7) with ¢ € {1C,6C,9C}, 5 € {25,225,600}.

For the m = 9 SEM images of pristine cathodes we use the functions surfCathode and surfSeparator to determine
whether a pixel lies between the surface of the cathode and the separator for each ¢ = 1,...,m. More precisely, a

pixel z = (z1,x2) € W lies between these surfaces of the i-th image if surfsepamtor( 1) < a2 < surfcathode( 1). On the

other hand, a pixel z is associated with the separator or the area outside of the cathode if x5 < surfie)pdrator(xl) or

To > surfcathode(xl) holds, respectively. Therefore, we can extend the phase-wise segmentation S : W — {0,1,2}
(which takes the values 0, 1 or 2 for pixels associated with background, particles or cracks, respectively) with
additional labels for the separator and the area outside the cathode (namely, the labels 3 and 4). More precisely, the
W — {0,1,2,3,4} is given by
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for each © = (x1,x2) € W. Then, we can determine for each pixel x € W its distance d:(f) to the separator by

dgf) =p min llz —yl|, (S2)
yeW: s (x)=3

extend

where p = 0.01 pm denotes the pixel size. Note that the local porosity of a pixel x € W with S(Ex)tend( ) =2, ie.,

a pixel associated with the crack phase is given by 1. Thus, the set of pairs of distances to the separator and local
porosity values of such pixels is given by {(dgf), 1):zeW, Séx)tend( )= 2} On the other hand, the set of such

pairs for pixels associated with the particle phase is given by {(dé), 0): zeW, Sextend( x) = 1}. By considering the

union of these sets for each ¢ = 1,...,m, we obtain a data set Zpistine consisting of pairs of local porosities and the
distances to the separator, i.e., Zistine is given by

Zpristine = U ({9, 1): 2 € W80 ) = 2} U {(@2,0): 2 € W, 88,4 (0) = 1}). (S3)

By deploying Nadaraya-Watson kernel regression on the dataset Z,,istine We obtain a regression function for the
local porosity in dependence of the distance to the separator, see Figure S1.3* Analogously, the dataset Z;; and
the corresponding regression function is determined for each degradation scenario (z,j) with ¢ € {1C,6C,9C},j €
{25,225,600}.
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Supplementary Figure S1: Particle porosity as a function of the distance to the separator for pristine cathodes (blue
lines) and the degradation scenarios with a charge rate of 1C (a), 6C (b) and 9C (c).
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