Quantum Martingale Theory and Entropy Production
G. Manzano, R. Fazio®?, and E. Rold4n®

2Abdus Salam ICTP, Strada Costiera 11, 1-34151 Trieste, Italy
bScuola Normale Superiore, I-56126 Pisa, Italy

We develop a martingale theory to describe fluctuations of entropy production for open quantum sys-
tems in nonequilbrium steady states. Using the formalism of quantum jump trajectories, we identify a
decomposition of entropy production into an exponential martingale and a purely quantum term, both
obeying integral fluctuation theorems. Moreover, employing martingale theory, we obtain genuine uni-
versal results for stopping-time and infimum statistics of stochastic entropy production. We demonstrate
our results with numerical simulations of a qubit system.



