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with the shape of the microstructure dictates the emitted THz

waves. Our findings indicate that the emission of a polarized

THz radiation can be controlled without an external magnetic

field applied during the THz generation process with carefully

designed microstructures. This goes beyond a recent pro-

posal to harness permanently applied inhomogeneous mag-

netic fields [4], opening entirely new perspectives for inte-

grated on-chip THz devices with wide-ranging potential appli-

cations. Our results also reveal the underlying physical mech-

anisms of a nonuniform magnetization state on the generation

process of ultrafast spin currents and the subsequent conver-

sion in THz charge transients by the inverse spin Hall effect in

the magnetic heterostructures. The proposed approach could

potentially be used in spintronic emitters for the generation

of elliptically polarized THz waves with tunable polarization,

chirality, and ellipticity.

See the supplementary material for details on the in-

verse spin Hall effect, results of micromagnetic simulations,

helicity-dependent THz emission, angular dependence of the

control sample, microscope and atomic force microscopy im-

ages of the samples under investigation, and angular depen-

dence of the total THz electric field.
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