Gaismas pastiprinasanas ipasibu pétijumi jauniem DCM atvasinajumiem sarkanaja-infrasarkanaja
regiona
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Loti plasi izplatita sarkanas gaismas organisko lazeru aktiva viela ir krasviela 6-(terc-butil)-4H-piran-4-
ilidénmalonitrils (DCM). Modificgjot DCM molekulu var iegiit emisiju pie dazadiem vilnpu garumiem.
Sarkanaja un tuvaja infrasarkanaja regiona ir pasi grati iegtt efektivus materialus. Telekomunikacija un
biomedicina ir nozares, kuras nepiecieSami $adi materiali un lazeri.

Darba gaita ar rot€josa diska metodi pagatavotas planas kartinas no 3 DCM atvasinajumiem, kuriem emisija
ir sarkanaja — infrasarkanaja regiona. Izgatavotas ar kartinas ar poliméru PVK, lai novérstu kartinu
kristalizaciju.

Paraugiem tika veikti biezuma, absorbcijas un emisijas spektra, pastiprinatas spontanas emisijas (ASE)
meérTjumi, ka arT tika noteikts luminiscences kvantu iznakums. ASE mérijjumiem tika izmantots nanosekunzu
impulsu lazeris, paraugu ierosinasanai izmantots starojums, kura vilna garums sakrit ar parauga absorbcijas
maksimumu.

ASE tika veiksmigi iegiita visam p&tamajam vielam regiona no 693 Iidz 744 nm. Apkopojot rezultatus, tika
salidzinati DCM vielas atvasinajumi un to optiskas ipasibas.

Investigation of light amplification for new DCM derivatives in the red-infrared region
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A widely used dye in red light emitting organic lasers is 4-Dicyanomethylene-2-methyl-6-p-
dimethylaminostyryl-4H-pyran (DCM). The emission wavelength can be tuned by modifying the DCM
molecule. It is especially difficult to synthesize molecules that have effective emission in the red and
infrared light region. These kinds of materials and lasers are necessary in fields such as telecommunication
and biomedicine.

In this work thin films using spin coating method were prepared from three DCM derivatives with emission
in the red-infrared region. Additionally, thin films from compounds were prepared in PVK matrix to prevent
crystallization of the film.

The thickness, absorption and emission spectra, amplified spontaneous emission (ASE) and
photoluminescence quantum yields were measured for the samples. A nanosecond pulse laser was employed
for ASE measurements, with excitation wavelengths corresponding to the absorption maxima of the
samples.

ASE was successfully obtained for all samples in wavelength range from 693 to 744 nm. The acquired data
was used to compare DCM derivatives and their optical properties.



