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Spin caloritronics are currently a science highlight due to their potential exploitation in the next 

generation of spintronics applications. This class of materials combine both spintronic and 

thermoelectric functionalities by interconversion of charge, spin, and heat currents. A 

prominent example is the spin Seebeck effect, where the generation of a net spin current is 

understood in terms of thermal excitation of chiral magnons and converted into a charge current 

by the inverse spin Hall effect [1]. We will present detailed insights into the physics of the spin 

caloritronic compounds, Gd3Fe5O12 and Tb3Fe5O12, by exploiting the synergies of the 

preeminent microscopic probes of polarised neutron and X-ray scattering. Polarised inelastic 

neutron scattering and RIXS experiments identify the chiral magnons involved in the SSE 

thermoelectric conversion. Polarised X-ray ptychography imaging brings to light subtle details 

a nanoscale spin texture, that can degrade the efficiency of SSE. Finally, ultrafast pump-probe 

experiments, combined with polarised resonant X-ray scattering, have been used to characterise 

timescales of heat currents involved in spin caloritronic heterostructures [2] and open up new 

possibilities to investigate acoustic wave induced magnetic excitations in thin films, with an 

energy resolution beyond the current limits of RIXS.  
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