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The endeavour of quantum electronics is driven by one of the most ambitious 
technological goals of today’s scientists: the realization of an operational quantum 
computer. We start to address this goal by the new research field of molecular 
quantum spintronics, which combines the concepts of spintronics, molecular 
electronics and quantum computing. The building blocks are magnetic molecules, i.e. 
well-defined spin qubits. Various research groups are currently developing low-
temperature scanning tunnelling microscopes to manipulate spins in single molecules, 
while others are working on molecular devices (such as molecular spin-transistors, 
Fig. 1) to read and manipulate the spin state and perform basic quantum operations. 
We will present our recent measurements of geometric phases, the iSWAP quantum 
gate, the coherence time of a multi-state superposition, and the application to 
Grover’s algorithm [1-5]. 
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