Ar parejas metalu joniem aktiveéta CaAl12019 optiskas ipasibas

Pavels Rodionovs!, Meldra Kemere!, Andris Antuzevi¢s?, Uldis Rogulist, Andris Fedotovs?,
Maja Szymczak?, Lukasz Marciniak?, Anatolijs Sarakovskis®

YL atvijas Universitdtes Cietvielu fizikas institiits
2Polijas Zinatnu akadémijas Zemo temperatiiru un struktiiras pétniecibas institiits

Kalcija heksaaluminats (CaAl12019) ir ar aluminiju bagatakais savienojums CaO-Al>Oz3 sistéma. Tam ir
raksturiga magnetoplumbita struktiira ar piecam at$kirigam aluminija pozicijam kristalrezg, kas nodrosina
materiala optisko Ipasibu daudzveidibu, aktivgjot to ar kadu no parejas metalu joniem (Cr**, Fe3*, Mn**,
Mn?*, Ti¥*, Ti**, vai Ni?").

Saja darba tika pétitas ar Cr¥*, Fe®*, un Mn?* aktivetu CaAl12019 optiskas Tpasibas izmantojot tadas
spektroskopiskas metodes ka fotoluminiscence (emisija, ierosme, kinétika, atkariba no temperatiiras vai
spiediena) un elektronu paramagnétiska rezonanse. Ar Cr3* aktivétajos paraugos tika identificétas tris
spektralas komponentes: divas Sauras emisijas joslas ar maksimumiem pie 689 un 700 nm, un plata
emisijas josla ar maksimumu pie 785 nm. Ar Fe3* aktivétajos CaAl12019 ir novérota luminiscence tuvaja
infrasarkanaja spektra diapazona ar maksimumu pie 810 nm. Savukart, paraugos ar Mn?* joniem ir
redzama zala luminiscence ar maksimumu pie 518 nm.

Balstoties uz pétijuma iegiitiem datiem, tika spriests par sakaribu starp materiala struktiiru un ta optiskam
Tpasibam, Ka ari piedavata stratégija Mn?* luminiscences intensitates uzlabosanai.

Optical properties of transition metal-doped CaAl12019
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Calcium hexaaluminate (CaAl12019) is the most Al-rich phase in CaO-Al,O3 system. It exhibits
magnetoplumbite-type structure that contains five distinct Al crystallographic sites with different degrees
of local symmetry. Such feature allows to accommodate various transition metal ions (Cr3*, Fe**, Mn**,
Mn?*, Ti¥*, Ti**, Ni%") that show diverse optical properties.

In this work, we review optical properties of Cr3*, Fe**, and Mn?* doped CaAl1,019 by employing
spectroscopic techniques such as photoluminescence (emission, excitation, kinetics, temperature or
pressure dependence) and electron paramagnetic resonance. In the Cr3* doped CaAl12019 samples three
different Cr3* spectral components have been identified: two red narrow-band emission with maxima at
689 and 700 nm, and wideband emission peaking at 785 nm. Fe-doped CaAl12019 exhibits near infrared
emission with maximum at 810 nm, while Mn?* doped samples emit green light with maximum at 518
nm.

Based on the findings, the relationship between material structure and its optical properties is discussed,
strategy to improve Mn?* luminescence intensity is suggested as well.



