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In this talk, the author will revise the recent understanding of thermodynamic aspects during functionalization of magnetic 
molecules. Ever since the laser-induced ultrafast demagnetization of ferromagnetic materials was discovered, spintronics 

has become a main research field in the area of magnetism and optical control. At the same time the new field of quantum 
thermodynamics has been emerging studying the effects of the quantum nature of matter on the caloric content of the 
thermodynamic cycles. However, most of the rules derived in this context stem from investigating model systems such as 
potential wells and harmonic oscillators. Here author will go beyond these fundamental, yet simplified considerations, and 
expand them into covering realistic magnetic molecules. Using high-level ab initio quantum chemistry the caloric content of 
nano-heat engines will be studied. These molecular engines comprise of simple dimers and work as Diesel, Otto and Otto-
like engines. In the latter, optical excitations are induced by a laser pulse substitute for one of the heat-exchange points. The 
efficiency, caloric content and work extraction limits of the engines will be analyzed. Furthermore the importance of the spin 
degree of freedom and the electronic entanglement will be discussed. Some additional concepts, such as the realization of an 
isobaric process in a quantum context, the evolution of the population distribution profile, and the role of localized transition 
matrix elements (leading to quantum spin-Hall and spin-Nernts effects) will also be addressed.
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