Gaismas emisijas mehanismi karbénu-metala-aminu kompleksu dimeros
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Organiskam gaismu emitgjosam diodém (OLED) klistot arvien popularakam, arvien lielaka
nozime ir balto gaismu emit€josam diodém. Lai raditu balto gaismu, nepiecieSama gaismas emisija
pie vairakiem vilpu garumiem. Vairaku vielu izmantoSana baltas gaismas radiSanai ir tehniski
sarezgita: ir javeido sarkans, zal§ un zils (RGB) slanis vai jajauc vielas tadas proporcijas, lai
vienadi izspidétu RGB. Daudzsolosak biitu iegiit vienas vielas izspidéSanu vairakos spektra
regionos.

Darba tika izstradats karbéna-metala-aminu uz vara bazes savienojums TCP, kura diméru emisijas
maksimumi atrodas divos redzamas gaismas spektra regionos — zilaja un oranzaja. To intensitates
mainijas atkariba no vielas koncentracijas parauga.

Savienojumam tika meériti emisijas spektri un fotoluminiscences kinétika dazadu vielas
koncentraciju planam kartinam pie dazadam temperattiram. No iegttajiem datiem tika noteikts
emisijas mehanisms, aprékinata energijas starpiba starp singleta un tripleta l[imeniem.
Fotoluminiscences maksimums spektra zilaja dala ir pie 454nm, tacu oranzaja dala, atkariba no
koncentracijas, tas ir robezas starp 63 1nm un 643nm. Spektra zilas dalas emisijas kingtiku apraksta
ar vienu komponenti, kas atkariga no temperatiiras, tatad iesaistot termiski aktivétas aizkavétas
fluorescences (TADF) mehanismu, tacu spektra oranzas dalas kinétikas aprakstiSanai
nepiecieSamas 3 komponentes, kas norada uz TADF un fosforescences mehanismu.
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As organic light emitting diodes (OLEDs) are getting more popular, the demand for white light
emitting diodes has risen. To make white light, emission is needed at several different wavelengths.
Different compound usage when making white light emission is technically difficult — either red,
green and blue (RGB) layers need to be made or different compounds should be mixed together
so RGB light emits the same. Using one compound that emits light in different spectral regions
could be a great alternative.

In this work, carbene-metal-amide on the basis of copper complex TCP - dimers with emission
maxima in two different visible light spectra regions — blue and orange - were investigated. The
light intensity of each band depends on compound concentration in the sample.

Emission spectra and photoluminescence kinetics of the compound were measured at various
emitter concentrations in thin films at different temperatures. Emission mechanism was
determined and energy gap between singlet and triplet was calculated.

Photoluminescence maximum in blue region is 454nm, in orange region it varies from 631nm to
643nm. The blue region emission kinetics can be described using one component, that depends on
temperature, suggesting thermally activated delayed fluorescence (TADF) mechanism, but orange
region can be described using 3 components, both TADF and phosphorescence mechanisms.



