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The rising interest in understanding biological system performance and the limits of energetic and in-
formational efficiencies has led to several studies related to processes optimization on small scales. In such
systems, the energetic cost of a finite-time protocol depends on the system’s trajectory in the phase space
and can be minimized for a given set of parameters. Although this optimization can be very complex de-
pending on the chosen platform, there are a few analytical results for colloidal particles trapped in harmonic
potentials [1]. This work presents studies to experimentally verify dissipation minimization between diffe-
rent equilibrium states with a dynamically modulated optical tweezer [2]. In particular, two external control
parameters are considered: the moving laser and stiffening traps.
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Multiple spin couplings have proved to be a key tool in describing the dynamics of quantum magnetic
systems. In particular, models with four-spin interactions became of great interest since they have been
applied to examine material properties such as superconductivity. In this work, the spin-1/2 Ising two-leg
ladder with four-spin plaquette interaction in a random transverse field is investigated by means of the
recurrence relations method. The magnetic field satisfies a bimodal probability distribution function. The
first four recurrants are determined exactly for the general model, while five exact recurrants are calculated
for two particular models as functions of field intensities and their probabilities. Higher-order recurrants are
obtained via an extrapolation procedure for both the autocorrelation functions and the spectral densities
for longer times and infinite-temperature limit. It is shown that, under disorder, a faster oscillation in the
relaxation functions occurs and the spectral densities indicate that the system undergoes a crossover from a
central-peak to a collective-mode behavior. The characterization of the spectral lines is studied, showing a
predominant Lorentzian behavior in the central body and a Gaussian shape in the tails.
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Spin models in which the many-body localization (MBL) takes place have aroused great interest. Sys-
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