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1 Azimuthal angle-dependent Raman measurements in pristine regions and 1x Brinell zone of KNbO3

[bookmark: _Hlk169523192]We performed azimuthal angle-dependent Raman measurements in a pristine region and 1x Brinell zone of the investigated single-crystal KNbO3 – with (001)pc surface. The sample was rotated around the laser beam by keeping the measurement point, as illustrated in the inset of Figure S1. No preferred polarisation direction was selected for the scattered light. The Raman spectra for different azimuthal angles are presented in Figure S1 for pristine and in Figure S2 for plastically deformed KNbO3. Angle-dependent Raman measurements can be used to investigate symmetries in crystals, as the intensity of the Raman modes depends primarily on the orientation of the laser polarisation direction to the main axes of the crystal lattice. In single crystals, this anisotropy of the Raman scattering leads to a dependence of the Raman intensity to the azimuthal rotation angle of the sample by a fixed laser polarisation direction. [1, 2] In the case of the pristine region of the investigated KNbO3 sample, the integrated intensities of the modes at 298 cm-1 and 535 cm-1 were determined by fitting them with Lorentzian line shapes. Polar plots (see Figure S1b and c) show an angle-dependent periodicity of Raman intensity which depends on the symmetry of the participating vibration. [3] In contrast, the polar plots of two selected modes at 273 cm-1 and 296 cm-1 from the Raman spectra of the Brinell zone, shown in Figure S2a, reveal no periodicity, but rather a random dependence of peak intensity on azimuthal angle (see Figure S2b and c). This could be an indication of an increasing disorder in the crystal lattice in the plastically deformed Brinell zone caused by dislocations.

[image: Ein Bild, das Diagramm, Text, Zeichnung, Origami enthält.

Automatisch generierte Beschreibung]
[bookmark: _Ref169520360]Figure S1: a) Raman spectra measured in z (x, x+y) -z backscattering geometry for different azimuthal rotation angles Φ. The polar plots are shown for two selected modes located at 298 cm-1 (b) and 535 cm-1 (c). Their positions are marked by white arrows in the Raman spectrum of (a).  

[image: Ein Bild, das Diagramm, Text, Karte enthält.
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[bookmark: _Ref169523148]Figure S2 a) Raman spectra measured at different azimuthal rotation angles within 1x Brinell zone. b), c) Polar plots of two selected Raman modes at 273 cm-1 and 296 cm-1 (see white arrows in (a)). The relative intensity of these modes in relation to the 578 cm-1 mode is presented. 








2 DFT-calculated phonon frequencies for orthorhombic dislocation-rich 
KNbO3 

[bookmark: _Ref170205020]Table S1: DFT-calculated phonon frequencies and mode assignment for a model structure of dislocation-rich KNbO3 with ten independent atoms within a simple orthorhombic cell.
	Wavenumber (cm-1)
	Assignment
	Wavenumber (cm-1)
	Assignment

	20.2
	A1
	284.8
	B1

	69.3
	B2
	301.5
	A1

	118.4
	B1
	304.5
	B2

	136.6
	A1
	312.3
	B1

	154.2
	B1
	313.5
	A2

	160.0
	B2
	374.5
	A1

	165.7
	A1
	400.1
	B2

	165.8
	B1
	410.6
	A1

	170.2
	B2
	472.2
	B2

	211.1
	B1
	527.7
	B1

	246.2
	B1
	597.8
	A1

	248.7
	A1
	664.1
	B1

	257.1
	A2
	841.4
	A1

	283.8
	A1
	
	









3 Comparison between pristine and 1x Brinell zone at 150 K

[image: ]
[bookmark: _Hlk175735629]Figure S3: Comparison of Raman spectra at 150 K recorded inside and outside (pristine) the Brinell zone. No differences are observed. Both spectra can be attributed to the rhombohedral phase of KNbO3 [4]. The inset shows a comparison between Raman spectra inside 1x Brinell zone measured at RT before cooling to 150 K and after reheating to RT.




4 Piezo-response force microscopy images of pristine and plastically deformed KNbO3 

[image: Ein Bild, das Screenshot, Bernstein, Kunst, Farbigkeit enthält.

Automatisch generierte Beschreibung]
Figure S4: Piezo-response force microscopy images of a) pristine and b) 1x Brinell zone.
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