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V ¢om vidite uplatnenie
vysledkov projektu:

Hlavny vysledok projektu je vyvinuté a postavené funkéné zariadenie- magnetoopticky Kerrov
mikroskop, ktorym nam umoziuje skiimat’ magnetické vlastnosti tenkovrstvovych mikro
a nanostruktur.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu sme navrhli a postavili rastrovaci magnetoopticky Kerrov mikroskop, ktory ndm umoziuje
merat’ zavislost magnetizacie M vzorky od vonkajSieho magnetického pol'a ultratenkych magnetickych
vrstiev, magnetickych mikro a nanos$truktur. Dosiahli sme vysoky pomer signal/Sum a vysokl citlivost’
(troveit Sumu zodpoveda signalu od 0.2 A vrstvy Co). Signal detekujeme diferencialnym detektorom s
automatickym vyrovnavanim signalu. Tym sme dosiahli potlacenie Sumu az 50 dB a nie je potrebné pouzit
lock-in techniku. Zariadenie sme otestovali meranim M(H) kriviek planarnej Co vrstvy 3 nm hrube;j, a tiez
porovnanim vysledkov merania multivrstvovej Struktury 3nm Py/2.5nm Co/2.7 nm Au/2.5nm Co pomocou
nasho zariadenia MOKE a VSM vibra¢né¢ho magnetometra Zariadenie MOKE obsahuje fokusujice SoSovky,
ktoré umoznuji fokusovat' zvdzok do fokusu s priemerom 2 pum. Ukdzali sme, Ze zariadenim je mozné
snimat’ magnetizacné krivky mikro a nanoStruktir minimalne do 500 nm laterdlneho rozmeru, Ddlezita je
vzajomna vzdialenost’ Struktir podmienena priemerom fokusu. Ukazali sme tiez rastrovacie moznosti MOKE
mikroskopu- mapovanie magnetickych mikroStruktur.

S pouzitim MOKE sme analyzovali vztah Struktary a magnetickych vlastnosti Co vrstiev 40 nm hrubych
deponovanych UHV depoziciou pomocou elektronového zvizku. V objemovej forme je Co hexagonalny,
v tenkych vrstvach Casto kubicky, ¢o ovplyviiuje magnetické vlastnosti. Skimali sme aj tepelne indukované
zmeny Struktiry a magnetizmu. Vysledky umoznili komplexnu interpretaciu korelacie vyvoja fazového
zlozenia, mikrostruktury, zbytkovych napéti, drsnosti rozhrani, magnetickej anizotropie a koercivity v Co
vrstvach.

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

In the project the scanning magnetooptical Kerr microscope was designed and constructed. It enables us to
study the magnetization M in dependence of external magnetic field of ultrathin magnetic layers, micro and
nanostructures with high signal/noise ratio and high sensitivity (the noise level corresponds to the signal
coming form Co layers 0.2 A thin). The signal is detected by a differential detector in autobalancing mode.
This way the noise suppression achieved 50 dB and it is not necessary to apply the lock in technique. The
apparatus was tested by measurements of M(H) curves of a planar Co layer 3 nm thin and a multilayers 3nm
Py/2.5nm Co/2.7 nm Au/2.5nm Co using our MOKE apparatus and VSM vibrating magnetometer. In the
apparatus the focusing lenses enabling to focus the laser beam to the spot of diamater 2 um. It was shown that
using this apparatus it is possible to measure magnetization curves M(H) of micro and nanostructures at least
up to 500 nm of later size. However important is the distance between the structures due to the minimum size
of the focus. The mapping of magnetic microstructures using the MOKE microscope was presented.

Using MOKE we have analysed the correlation between structure and magnetic properties of Co layers 40 nm
thick in as deposited state and after heat treatment. In the bulk the Co is hexagonal, in thin film often cubic
what affects its magnetic properties. The complex analysis of the correlation between the phase evolution,
residual stresses, interface roughness, magnetic anisotropy an coercivity was presented.
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