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Abstrakt.

Grafen — 2D alotrop uhliku — stale vzbuzuje vyznamnou pozornost védecké komunity od jeho
izolace v roce 2004. Mimo vynikajici elektrickou vodivost a velkou plochu povrchu vykazuje
slibnym kandidatem pro potencidlni aplikace ve spintronice a medicin€ za predpokladu, ze se
stane magnetickym. Idedlni grafen je totiz diamagneticky v dusledku intrinstické sp®
hybridizace. Proto byly navrzeny rozmanité strategie jak vnuknout grafenu magnetické
vlastnosti. Z nedavno publikovanych teoretickych a experimentalnich studii vyplyva, ze
stabilni magnetické momenty jsou v miizce grafenu indukovany v disledku zavedeni defekti.
Mezi defekty tadime lokalni perturbace topologie, bodové a ¢arové poruchy, vakance,
substitu¢ni atomy, adatomy, smiSenou sp’/sp® hybridizaci zptisobenou chemickou
funkcionalizaci a hrany. Aby se ustanovilo dlouhodosahové magnetické usporadani pies
miizku grafenu, je nutné, aby magnetické momenty indukované defekty komunikovaly mezi
sebou. Existuji nicméné¢ pochybnosti, zda-li medium zprostfedkovavajici magnetické
interakce v grafenu je natolik silné, aby udrzovalo ,,magnetickou komunikaéni cestu mezi
magnetickymi momenty a tim zajistilo stabilitu magnetického uspotfadani na dlouhou
vzdélenost, které bude samoudrzitelné i pti relativné vysokych teplotach.

V rédmci prednasSky budou piedstaveny strategie k vnuknuti magnetickych vlastnosti grafenu
zahrnujici zeyména dopaci miizky grafenu neuhlikovymi atomy a chemickou funkcionalizaci
jeho povrchu. Konkrétné bude pozornost vénovana dopaci miizky grafenu atomy siry a
dusiku s diirazem na vliv chemické a elektronické povahy dopujiciho prvku, koncentrace
dopace a strukturnich konfiguraci indukovanych dopaci na vyvin magnetickych vlastnosti
v grafenu.'? Rovnéz bude predstaven novy derivat grafenu, tzv. hydroxofluorografen, ktery je
vnimdm jako prvni piiklad organického magnetu zaloZeného na grafenu, vykazujici
magnetické usporadani na dlouhou vzdalenost, udrzitelné az do pokojové teploty v dusledku
ptihodné sp® funkcionalizace povrchu grafenu.’ Experimentalné dosaZené vysledky budou
kriticky konfrontovany s teoretickymi piedpovédmi, vyzveddvajici vyznamnou roli
teoretickych model k popisu a pochopeni magnetického chovani materialii na bazi grafenu.
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Abstract

Graphene, a single two-dimensional sheet of carbon atoms with an arrangement
mimicking the honeycomb hexagonal architecture, has captured an immense interest of
the scientific community since its isolation in 2004. Besides its extraordinarily high
electrical conductivity and surface area, graphene shows a long spin lifetime and limited
hyperfine interactions, which favors its potential exploitation in spintronic and
biomedical applications, respectively, provided it can be made magnetic. However,
pristine graphene is diamagnetic in nature due to solely sp? hybridization. Thus, various
attempts have been proposed to imprint magnetic features into graphene. Following
recent theoretical and experimental studies, it is believed that magnetic moments in
graphene evolve only upon introduction of defects into the crystal lattice of graphene.
The defects include local topology perturbations, point and line defects, vacancies, non-
carbon atoms in the graphene lattice, adatoms, mixed sp?-sp3 hybridization resulting
from chemical functionalization, and edges. The defect-induced magnetic moments must
communicate with each other if a magnetic ordering is supposed to be established.
However, there are doubts if the mediators of the magnetic interactions are sufficiently
powerful to maintain the communication pathway and, hence, ensure self-sustainable
magnetic ordering over the graphene lattice at relatively high temperatures.

Within the lecture, strategies involving doping of graphene lattice with non-carbon
atoms and functionalization of graphene surface will be discussed with respect to the
recent theoretical and experimental advancement in the quest for “magnetic” graphene.
In particular, the issue of doping of graphene lattice with sulfur and nitrogen will be
addressed in details highlighting the effect of the chemical nature and electronic
character of the doping element, doping concentration, and doping-induced magnetic
configurations on the magnetic properties of graphene.l? A new magnetically active
derivative of graphene, hydroxofluorographene, will be introduced as the first example
of the organic graphene-based magnets with a magnetic ordering sustainable up to room
temperature due to suitable sp3 functionalization.3 Experimental observations will be
critically confronted with theoretical predictions, highlighting a significant role of the
theoretical models for description and understanding of magnetic behavior of graphene-
based materials.
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