Lenkiski izSkirtu elektronu ar mazu energijas zudumu spektru analize BaTiO3
dielektrikim
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Elektronu energijas zudumu spektroskopija (EELS) mazu energijas zudumu diapazona
zondé kolektivus valences elektronu ierosinajumus, Kuri ataino energétisko zonu
struktiiru, ka ar7 ta var tikt pielietota, lai ieglitu materiala komplekso dielektrisko
funkciju. Lidz ar to, ta ir atbilstosa metode, lai p&titu lokalu 1adinu efektus, kuri ir saistiti
ar segnetoelektriskajam doménu sieninam. Tomér, segnetoelektrisku perovskitu oksidu
lieliskas dielektriskas 1paSibas, kuras izpauzas ari caur lielu gaismas lauSanas
koeficientu, rada izaicinajumus kvantitativam EELS eksperimentalam mérijumam, jo
zondgjosie elektroni lido cauri materialam ar lielaku atrumu neka gaismas atrums (Ve >
c/n), kas inducé papildus energijas zudumus saistitus ar Cerenkova starojuma emisiju.
Seit més demonstréjam divas stratégijas, kada veida iegit Cerenkova starojuma
korekt&tus spektrus. Viens piegajiens lauj precizi nomérit aizliegtas zonas platumu, bet
otrs dod iesp&ju ieglt materiala komplekso dielektrisko funkciju. Eksperimentala
kompleksa dielektriska funkcija ir salidzinata ar teorétisko, kas aprékinata ar no laika
atkarigu blivuma funkcionala teoriju (TDDFT), un uzrada lielisku sakritibu. TDDFT
EELS aprékins defektivam BaTiOs (skabekla vakance) norada uz iesp&jamu spektralu
iezimi, kuru var€tu izmantot, lai kvantitativi kartetu defektus segnetoelektriskajos
perovskita oksidos.
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Low-loss electron energy loss spectra (EELS) probes information on the collective
excitations of valence electrons reflecting band structure and can be used to retrieve
complex dielectric functions of the material in a wide energy range. Therefore, it is a
relevant method to study local charge effects associated with the ferroelectric domain
walls. However, excellent dielectric properties of ferroelectric perovskite oxides, which
are reflected in the high refractive indices, poses a challenge for quantitative
interpretation of the low-loss EELS experimental measurements as the probing
electrons pass through the material with speed greater than speed of light (i.e. ve > c/n)
inducing additional energy losses associated with Cherenkov light emission.

Here, we demonstrate two strategies to retrieve Cherenkov loss corrected spectra. One
approach allows precise bandgap determination, but the other permits retrieval of
dielectric functions. Experimental complex dielectric function is compared with
theoretical one calculated by time dependent density functional theory (TDDFT)
approach and shows excellent match. Additionally, TDDFT calculation of oxygen
vacancy affected BaTiOs EELS shows promising spectral feature, which could be used
to quantitatively map defects in the ferroelectric perovskite oxide materials.



