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The potential to solve problems with large impact on science, society and economy makes 

the realization of quantum computers one of the hottest topics in current research. However, to 
deal with problems intractable on classical device, each logical unit must suppress unavoidable 
errors via quantum error correction. The actual realization of this goal is still far even for the most 
advanced architectures, based on superconducting qubits or ion traps. In this respect,  molecular 
nanomagnets (MNMs) offer a very promising alternative, opening a new route towards a scalable 
quantum computer. These magnetic molecules are characterized by a sizeable number of 
accessible low-energy states that can be coherently manipulated by microwave and radiofrequency 
pulses, thus opening the possibility use them as molecular qudits. 

In my presentation, I review some recent results on molecular qudits/qubits. In particular, 
I show that MNMs can be exploited to define qubits with embedded quantum error correction in 
single molecules [1-3], thus circumventing the large overhead in the number of physical units 
required by standard quantum error correction codes. Moreover, I show that molecular qudits can 
improve the potential for quantum simulations [4]. Then, I briefly report the characterization of 
promising molecular qudits using broadband NMR [5] and discuss some recent results on the study 
of the two main sources of decoherence in MNMs, i.e., interactions with nuclear spins and phonons 
[6,7].  

Finally, I will show how chiral-induced spin selectivity could be harnessed as a useful tool 
to spin-polarize molecular qubits, thus potentially raising their operating temperature [8]. 
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