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Table S1. Material parameters of BaTiO3 for phase-field simulations.
	Parameters
	Symbol
	Value
	Ref.

	Landau-Devonshire potential coefficients
	
	 Nm2/C2
	[1]

	
	
	 Nm6/C4
	

	
	
	 Nm6/C4
	

	
	
	 Nm10/C6
	

	
	
	 Nm10/C6
	

	
	
	 Nm10/C6
	

	
	
	 Nm14/C8
	

	
	
	 Nm14/C8
	

	
	
	 Nm14/C8
	

	
	
	 Nm14/C8
	

	Electrostrictive constants
	
	 C2/m4
	

	
	
	 C2/m4
	

	
	
	 C2/m4
	

	Gradient energy coefficients
	
	 Vm3/C
	[2]

	Relative permittivity
	
	
	[1]

	Elastic constants
	
	 GPa
	

	
	
	 GPa
	

	
	
	 GPa
	

	Dislocation core size
	
	 nm
	(-)




[image: ]
Fig. S1 (a) BaTiO3 single crystal was placed between two Al2O3 pressing dies in a load frame equipped with a heating chamber. (b) Stress-strain curve of the sample deformed at 1150 °C. (c) Schematic outlining the cutting of the sample. The yield strength (at 0.2% offset) is 39.1 MPa. A preliminary load of 20 N was applied to the sample during a controlled heating phase with a ramp rate of 1 °C/min. Upon reaching 1150 °C, the sample was thermally stabilized for 30 min. The compression proceeded at a loading rate of 0.0125 MPa/s until a deformation threshold of 2% was attained. In order to avoid excessive deformation and potential sample failure, the deformation was capped at this level, and unloading was initiated at 0.030 MPa/s. Cooling back to room temperature proceeded at 1 °C/min under a sustained load of 20 N. In this process, the high-temperature {100}<100> slip system, with the highest Schmid factor of 0.5, is available, leading to the generation of dislocations in the [001] direction.



[image: ]
Fig. S2 (a) Schematic diagrams of the 90° domain wall formation for three domain wall variants (a1–c, a2–c and a2–a1) in the coordinate system of X:[–110]/Y:[001]/Z:[110]. It should be noted that a1+–c+ and a2+–c+ domain wall variants have 135° and 45° with respect to the [110] direction, while a1–a2 domain walls are parallel or perpendicular to the [110] direction. (b) Optical images for (b) reference and (c) deformed samples taken from 8 different areas. 
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Fig. S3 (a) Side view of the sample holder of the goniometer. The magnetic field B0 is parallel to the z-axis and the magnetic field B1 is parallel to the y-axis around which the rotation takes place. (b) Front view of the sample holder of the goniometer. The angle of rotation is the angle that includes the magnetic field B0 and the normal vector of the sample holder.
[image: ]
Fig. S4 137Ba NMR spectra of the investigated [110]-oriented deformed BaTiO3 sample at rotation angles from 0° to 60°. An angle of 50° was chosen for temperature-dependent NMR measurements because the NMR peak positions of the a1 and a2 domains exhibited distinct separation, accompanied by the highest signal-to-noise ratio.
[image: ]
Fig. S5 (a) Temperature-dependent relative permittivity, ε33/ε0, and dielectric loss, tan δ, are provided at 1 kHz for unpoled reference and deformed samples. (b) Temperature-dependent ε33/ε0 for the deformed sample during heating and cooling. The temperature ramp was set at 1 °C/min. Temperature-dependent ε33/ε0 was determined by applying an AC field of 1 V using a Precision LCR meter (HP 4284 A, Hewlett Packard). A switch control unit (HP 3488 A) from the same manufacturer was used as the LCR meter.

[image: ]
Fig. S6 Polarization-electric field (P–E) loops of reference undeformed and deformed samples. The coercive fields for the reference and deformed samples are 1.1 kV/cm and 2.0 kV/cm, respectively. P–E loops were obtained at room temperature using a ferroelectric test system (TF 2000E, aixACCT Systems Inc.) at a frequency of 1 Hz.
[image: ]
Fig. S7. (a) Polarization loops measured at room temperature under varying electric fields, using a TF 2000E ferroelectric test system at a frequency of 1 Hz; and (b) an analysis of maximum polarization (Pmax), remanent polarization (Pr), domain back-switching (Pmax – Pr), and the coercive field (Ec) as a function of different electric fields.
[bookmark: _GoBack]

[image: Setup] Fig. S8 Setup for the temperature-dependent d33* and ε33/ε0 measurements. We combined the driving-voltage setups [including the two lock-in amplifiers (Model No. SR830, Stanford Research System) and a high-voltage amplifier (Model No. PZD700A M/S, Trek) with a laser vibrometer system (VDD-E-600 PC-Based Digital Vibrometer Front-End and OFV-505 Sensor Head, Polytec). Temperature-dependent measurements were conducted by combining the above-mentioned setups mentioned above with a heating/cooling stage with a ramp of 2 °C/min. 

[image: ]
Fig. S9 Dielectric loss of both deformed samples at different temperatures. All data were recorded at a frequency of 1 kHz.  
[image: ]Fig. S10 (a) Temperature distribution of the deformed sample without electric field. We averaged the data from the area marked by the red box. (b) Temperature change as a function of time. Note that the AC field was increased from 0 to 50 V/mm and then held at 50 V/mm for 90 s. An Infrared Camera (ImageIR 8300, InfraTec GmbH) was utilized to directly capture the temperature variation of a side surface of the deformed sample while applying AC fields.
[image: ]
Fig. S11 (a) Measured pinning field at different temperatures. (b) Calculated pinning field at different temperatures for both 180° and 90° domain walls.






[image: ]
Fig. S12 Evolution of the simulated Landau, elastic, gradient, electric and total energies as a function of the domain wall position at selected temperatures.
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