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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Stadiom distribticie kritickych poli doménovej steny bolo jednoznadne potvrdené, Ze potencial doménovej steny
pozostava z 2 prispevkov: a) magnetoelastického- ide o prispevok dlhého dosahu a b) prispevku pochadzajuceho od
zachytdvania doménovej steny na defektoch- ide o prispevok kratkeho dosahu. Vhodnou kombindciou oboch
prispevkov mdzeme nastavit’ optimalnu distribuciu kritickych poli doménovej steny, ¢o je vel'mi dolezité s ohl'adom na
aplikacie.

Stadiom dynamiky doménovej steny v malych poliach bolo zistené, e rychlost doménovej steny je uréena
mocninovym zakonom (v= S(H-H,)”). Ide o univerzalny zakon, ktorym je popisany aj pohyb dislokaci v krystale, pohyb
tektonickych platni, pohyb automobilovej dopravy na tzv. ,,zelenej vine* a pod. To robi magnetick¢é mikrodrdty
idedlnymi materialmi na $tadium uvedenych situécii, nakol’ko experimenty s mikrodrotmi s jednoduché a financne
nenarocné.

Stadiom dynamiky doménovej steny v tenkych drétoch boli zistené parametre uréujice maximalnu rychlost’ doménovej
steny. NajdolezitejSim parametrom je nizky koeficient tlmenia, ktory mdze byt dosiahnuty nizkou anizotropiou, navyse
v materialoch s velkym odporom. Dalsim dolezitym faktorom je pritomnost’ dvoch navzijom kolmych anizotropii,
ktoré sa navzajom kompenzuji. Vhodnym nastavenim horeuvedenych parametrov mozu byt dosiahnuté vel'mi vysoké
rychlosti pohybu doménovej steny, dosahujiice hodnoty az 20 km/s, co je rychlost 4x vysSia ako je rychlost’ zvuku
v mikrodrétoch.

V priebehu trvania projektu boli zostrojené 3 nové, unikatne a plne automatizované aparatiry (na meranie dynamiky
doménovej steny, na meranie distribticie kritickych poli, na meranie susceptibility, na meranie zavislosti kritickych poli
od frekvencie a mechanického napitia).

V priebehu rieSenia grantu boli vypracované 4 SVOC préace (2 z nich vyhrali fakultné kolov r. 2006 a 2007 a z nich 1 aj
celoslovenské v r. 2006), 2 bakalarske prace a 1 Diplomova praca.

V ramci rieSenia projektu boli realizované staze zahrani¢nych (Spanielskych z Universidad de Oviedo) PhD Studentov
v naSom laboratoriu, s cielom obhajovat’ Eur6psky PhD.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The two contributions to the domain wall potential (long- range magnetoelastic and short range arising from the
interaction of the domain wall with the defects) have been confirmed by the study of the switching field distribution.
Proper combination of both contributions leads to the improvements of the switching field distribution, which is
important for the improvement of the application performance.

Study of the domain wall dynamics in low fields shows the universal power law that governs the domain wall
propagation velocity (v= S(H-H,)"). Such a law describes also the dislocation propagation in the crystals, the tectonic
movenments during earthquakes, the propagation of the traffic problems on the so-called “green wave”, etc.. This
makes the magnetic microwires ideal material for simulation of the given processes, since the experiments with
microwires are simple and non-expensive.

The parameters that govern the velocity of the single domain wall has been determine. The most important parameter
is the low domain wall damping, which can be reached by using the microwires with low anisotropy and high
resistance. Another important parameter is existence of two, perpendicularly oriented anisotropies that compensate each
other.

Very fast domain wall can be reached by properly setting of both above mentioned parameters, reaching the values up
to 20 km/s, which is 4 times faster than the sound velocity in magnetic microwires.

Three new, unique, fully automatized apparatus were constructed during the project (for measuring the domain wall
dynamics, for measuring the switching field distribution and for measuring the switching field dependence on the
frequency and applied load).

4 student’s scientific work has been done during the project(2 of the won the student scientific competition at the
faculty in 2006 and 2007 and 1 won Slovak student scientific competition in 2006), 2 bachalor thesis and 1 master
thesis.

Foreign PhD students (from Oviedo, Spain) took part on the project. Their work done within the project will be part of
their thesis in order to read European PhD.
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