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The active control of nonHnear dynamical systems - nonlinear cxci 
tat ions engineering - is a fastly developing area of condensed matter 
physics. Superstructures of well-controlled, laterally defined magneti<' 
elements: so-called magnetic wires and dots (i .e. element.s with om~ 

and "wa restricted d irnensiolls, respectively) have ac.;quired a significant 
place in physics as well as in technology. [n these systems the topological 
excitations (domain walls and vortices) determine the stat ic and dynamiC' 
properties. T he aim of Lhis lalk is La demonstrate t.haL vortex dynamics ill 
magnetic nanodots may be effectively controlled by applying alternativt' 
magnetic fi elds and. spin-polarized electrical currents. 

l\:vo main items are planned to discuss: (i) The control of the vortcx 
st;ate of a maglletic nanoparticle, i. e. vort,ex polarity by ac magnetic fi ekls 
and spin-polarized currents is studied. [L is shown that the rneehanism or 
core magllet i7.at ion sw itch ing is quite general. Lt includes a creation of an 
intermediate vorLex-vortex-antivorLex sLate witL subsequent annihilaLi
on of the original vor tex and new-born anti vortex. A silnple analytical 
pi cture of such phenomena is proposed. (ii) Th e ch irali ty swi t'ching in 
a magnetic nanodisk by applying a field pulse is also discussed. Using 
numerical spin-latti ce simulations i t is demonstrated that chirality can 
be controllably switched by a field pulse, wh ich intens ity is above SOmC 

cri tical val \le. 


