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A fully reconfigurable two-dimensional (2D) rocking ratchet system created with holographic optical
micromanipulation is presented. We can generate optical potentials with the geometry of any Bravais lattice
in 2D and introduce a spatial asymmetry with arbitrary orientation. Nontrivial directed transport of
Brownian particles along different directions is demonstrated numerically and experimentally, including on
axis, perpendicular, and oblique with respect to an unbiased ac driving. The most important aspect to define
the current direction is shown to be the asymmetry and not the driving orientation, and yet we show a
system in which the asymmetry orientation of each potential well does not coincide with the transport
direction, suggesting an additional symmetry breaking as a result of a coupling with the lattice
configuration. Our experimental device, due to its versatility, opens up a new range of possibilities in
the study of nonequilibrium dynamics at the microscopic level.
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Usmernény stochasticky pohyb ve
dvoudimenzionalnich optickych mrizkach
(bakalarska/diplomova prace; skolitel RNDr. Tomas Novotny, Ph.D.)

Experimentalné - motivovana prace (skupina prof. Pavla Zemanka z
Ustavu pfistrojové techniky AV CR v Brné) - optické mfizky

Veliké moznosti naladéni dynamického rezimu v dostupném
experimentalnim usporadani (od skoro deterministické k pIlné
stochastické dynamice; 1D nebo 2D; volba protokolu naklapéni...)
Efekt rohatky (,ratchet”) vedouci k usmeérnéni stfredniho pohybu
castic v kolmém sméru

Modelovani dynamiky na rlznych Urovnich popisu:
Langevinova dynamika; (2D) Fokker-Planckova/Kramersova rovnice

Optlmallzace experimentalniho usporadani pro maX|maI|zaC|
usmernéeni
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Magnetization dynamics: Coupled systems
of nonlinear stochastic differential equations

> Magnetization dynamics is described by
Landau-Lifshitz-Gilbert equation (LLG)

~ First order stochastic differential equation
with time dependent coefficients

> Modeling of magnetization dynamics in
certain requires numerical solution
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Multiscale modeling

> Different important features on different time and space scales
> Atomistic spin dynamics, micromagnetic simulations, macrospcopic models

What do we need?

> Development of efficient methods for solving LLG under various conditions

> Solving semianalitical models (matrix diagonalization, solving large systems of
linear equations)

> Data analysis (correlation functions, bifurcation diagrams, Poincare maps, ...)
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Benefits

> Participation in scientific projects

» Possibility of part employment

> Possibllity of being a coauthor of research publications
> Worldwide collaborations

> Work on large scale supercomputing facilities

More information: http://theory.kfkl.cz
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