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Antiferromagnetic (AF) spintronics is highly promising 
for fundamental research and future applications. 
Particularly, the potential of antiferromagnets lies in 
their robustness against perturbing external 
electromagnetic fields and their dynamics, 
intrinsically faster than in ferromagnets, as the 
magnetic eigenfrequencies enter the terahertz (THz) 
range [1-2]. The ability to convert the spin dynamics 
into a charge signal is key to spintronics inspiring 
recent studies on heavy metal / AF heterostructures 
[3].  
 
In particular, thin film Pt/NiO heterostructures have 
become a model system in antiferromagnetic 
spintronics. Laser-induced THz emission as a result 
of spin-current injection from NiO [4], optically 
triggered torque on NiO spins as a consequence of 
femtosecond laser heating of Pt [5] and magneto-
optical pump-probe experiments investigating the 
ultrafast demagnetization of antiferromagnetic NiO 
sublattices [6] were reported. This rich variety of the 
reported and sometimes discrepant effects in the 
literature sparks controversy and arises from the 
complexity of these heterostructures rendering the 
identification of the microscopic origin of the laser-
induced THz emission to be challenging.  
 
Here, we suggest that disentangling authentic 
magnetic from non-magnetic contributions to the THz 
emission, requires measurements as a function of an 
external magnetic field intense enough to modify the 
spin configuration in the ground state. Unprecedented 
measurements as a function of an external magnetic 
field up to μHext =7 T allow us to reveal two distinct 
mechanisms of THz emission from Pt/NiO 
heterostructures. The first contribution to the emitted 
THz radiation does not depend on the applied 
magnetic field, which excludes laser-induced spin 
dynamics while suggesting optical difference 
frequency generation. The second contribution is 
characterized by a linear dependence on the 
externally applied magnetic field disclosing a 
magnetic origin. In particular, we interpret this 
contribution in terms of ultrafast laser-induced 
quenching of the magnetization, originating from a 
magnetic field-induced canting of the spin-sublattices 
in NiO. Our work constitutes an unambiguous 
experimental approach to access the debated nature 

of THz emission observed from heavy metal - 
antiferromagnetic heterostructures. 
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