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Fig.1. An illustration of non-equilibrium states arising from ergodicity breaking
and measurement. A Brownian particle at temperature 7" moves in a double-well
potential V' (z) which is modified by an external agent. The potential and the
probability density p(z) of the position x of the particle are both depicted in the
figure. (a) Initially the barrier is low enough for the particle to jump from one well
to the other. (b) The potential barrier is raised up to some value far above kT and
an effective ergodicity breaking occurs if we consider a time scale much shorter than
the jump rate. The probability that the particle is in the left or the right region is
pr = 1/2, with [ = L, R, because ergodicity is broken in a symmetric way. (c) After
the transition has occurred, the left well is raised and the right one is lowered.
The probability p; remains 1/2 for [ = L, R, since jumps do not occur in the time
scale of the process, whereas the equilibrium probability, p;® in Eq. (10), changes.
(d) After an error-free measurement that finds the particle in the left well, this
post-measurement non-equilibrium state is now a probability density with support
in the left well, yielding pr, = 1.
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