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Charakteristika vysledkov

[Eviden¢né islo: APVT-51-031704 |

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

Boli Studované experimentalne transportné, magnetické, tepelné a mikrokontaktové vlastnosti, neutronovy rozptyl
a fotoemisné spektra na intermetalickych zluceninach prejavujucich jednak chovanie typu nie Fermiho kvapaliny
(NFL), ale tiez aj silno korelované elektronové systémy ako aj klasické polovodi¢ové a kovové systémy na baze
vzacnych zemin. Vsetky ciele projektu boli splnené. Pri NFL systéme bol pozorovany novy druh asymetrie
v mikrokontaktovych spektrach. Toto chovanie pri aplikacii vysokych magnetickych poli prechddza na klasické
Kondovské. Ziskané experimentalne vysledky pri $tidiu kontaktov typu FeSi/izolant/FeSi a FeSi/izolant/Pt pri
teplotach 4.2 K a 300 K ukazuju, ze zatial’ o tunelovacie charakteristiky vo FeSi/izolant/FeSi kontaktoch odrazaju
vlastnosti hustototy stavov d-elektronov a potvrdzuju pritomnost’ nepriameho “pseudogapu”, charakteristiky kontaktov
FeSi/izolant/Pt nestl informaciu o hustototach stavov vodivostnych elektronov a poskytuju dokaz o existencii priameho
pseudogapu. Komplexny fazovy diagram TmB,, stanoveny pomocou merani elektrickej magnetorezistencie,
magnetizacie, tepelnej kapacity a neutronového rozptylu, ukazal na frustraciu magnetického usporiadania sa Tm-i6nov,
¢o znamena, ze bola prvy krat experimentalne pozorovana existencia geometricky frustrovanej Shastry-Sutherlandove;j
mriezky. Boli §tudované transportné, magnetické, tepelné vlastnosti a XPS spektra intermetalickej zluceniny YbNi,sSi a
prvy krat bol pozorovany fazovy prechod do antiferomagneticky usporiadaného stavu pri Ty = 2.7 K. Boli prvy krat
zmerané tepelné kapacity a magnetické vlastnosti zlic¢enin RECus (RE — tazka vzacna zemina). Jadrova magneticka
rezonancia (NMR) a merania rezistivity pri tlaku ukazali, Ze elektronové vlastnosti YbCus sa postupne priblizuju
k rozhraniu medzi lokalizovanymi a nelokalizovanymi stavmi. Kriticky tlak Pc bol odhadnuty na 4 GPa. Na
monokrysStale U;AlSi; bol ureny magneticky prispevok k tepelnej kapacite, popisana tepelna kapacita pod
magnetickym prechodom pomocou disperznych relacii magnénov a vysvetleny narast C/T(T) pod 2 K. Substitiicia Mn®*
ionmi Co®" v keramike Lag¢7Pbg33(Mn; ,Co,)O;5, pre ktort je typickd obrovska magneto-rezistencia, nevedie k
deformacii koordinacnych oktaédrov Mn/Co-O. Medziatémové vzdialenosti Mn/Co-O sa prakticky nemenia. Hodnoty
vsetkych zakladnych magnetickych charakteristik klesaji so substitiiciou, o je spojené so zmenou charakteru vymenne;
interakcie z feromagnetickej na antiferomagneticku.

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

We focused on the study of transport properties, magnetic properties, heat capacity, point-contact and electron-
tunneling spectra, neutron diffraction and X-ray photoemission on intermetallic compounds, borides and ceramics
usually based on rare-earth metals with non-Fermi liquid (NFL) behavior, strong electron correlations and behavior
typical for classic semiconductors. For NFL systems a new type of asymmetry was observed in point-contact spectra
which is changing with applied magnetic field and finally resembles behavior typical for Kondo systems. Tunneling
spectroscopy studies of FeSi revealed that two types of electron subsystems and two different energy gaps are present
in FeSi. The formation of peaks in the partial DOS we associate with the properties of d-electrons and with the indirect
gap; a decrease of the partial DOS in the vicinity of the Fermi level we assign to direct gap formation in the c-partial
DOS. Based on complex phase diagram of TmB,4 a geometric frustration of Shastry-Sutherlandovej lattice was for first
time observed. The phase diagram was constructed by resistivity, magnetoresistivity, magnetization, heat capacity and
neutron diffraction measurements. It points to a frustration of magnetic ordering on Tm-ions. We studied transport,
magnetic, thermal properties and X-ray photoemission spectra on YbNiySi and we observed for first time an
antifermagnetic phase transition at Ty = 2.7 K. For first time we measured heat capacity and magnetization on RECus;
(RE — heavy rare-earths). Nuclear magnetic resonance and resistivity measurement under applied pressure showed that
the electronic properties of YbCus are gradually changing the character form localized to itinerant one with critical
transition expected at 4 GPa. Magnetic part of heat capacity and magnetic entropy was determined on U;Al,Si; single
crystal. Low temperature heat capacity data were described by combination of dispersion relation of magnons, nuclear
Schottky contribution and by a temperature dependent electronic heat capacity coefficient. Substitution Mn®" with Co®*
in Lag 67Pbg 33(Mn;_,Co,)O;_5 ceramics leads to no deformations of the coordination Mn/Co — O octahedral. All Mn/Co —
O bonds were of the same lengths within experimental error. Values of all basic magnetic characteristics decrease with
the substitutions, what is connected with a change in type of exchange interaction from ferromagnetic to
antiferromagnetic. Large magnetoresistance was observed for all samples.

Podpis riesitel’a:




