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We introduce the Single Vortex Box (SVB) – a nanodevice that allows to treat a 

single superconducting vortex as a macroscopic, yet quantized, “particle” that can 

be created and annihilated on demand using electrical current pulses [1]. By 

applying fast, nanosecond-resolving switching thermometry [2], we measure the 

temperature rise and the subsequent thermal relaxation resulting from the 

expulsion of just a single magnetic vortex from the aluminum SVB. Our 

experiment provides a calorimetric estimation of the energy dissipated in a 

superconductor due to a single moving vortex – a fundamentally important 

measurement that has never been accomplished before due to the lack of 

appropriate tools. We experimentally determine the range of magnetic fields and 

applied electric currents for which the vortex remains trapped in the box. On the 

applied side, we demonstrate a single-vortex memory cell, superconducting 

diode, and heat valve. 
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