Organisko materialu treSas un augstaku kartu nelinearas optikas ipasibas
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Attistoties komunikaciju sistémam, ir pieaudzis datu parraides apjoms un Iidz ar to nepiecieSamais datu
parraides atrums, kas palielina interesi par optiskam signala apstrades iericém. Sobrid galvena pétijumu
tendence sadu iericu izgatavoSanai ir atrast materialus ar pietiekosi efektivam nelinearas optikas (NLO)
ipaSibam. Arvien liclaka interese tick pieversta organiskajiem materialiem, kuru molekularo struktiiru ir
iesp&jams modificét, lai pielagotu to nelinearo mijiedarbibu. Organiskajos materialos ir novérota
augstaka NLO efektivitate, kas prakse lautu veidot zemakas jaudas fotoniskas ierices.

Saja darba tika veikti kalibracijas mérfjumi sistémas kalibrésanai, izmantojot organiskos $kidinatajus
(anizolam, hloroformam, CS2), un sagatavoti S$kidumi ar hloroformu un stiklu veidojoSiem
azohromoforu savienojumiem.

Skidumi tika izgaismoti ar femtosekunzu lazeru 500-1100nm diapazona, izmantojot Z-scan metodi.
Kalibracijas mérjjumu laika tuvojoties ultravioletajam spektra apgabalam, anizolam tika nov&rotas
Ipasibas, kas liecina par tresas un piektas kartas efektiem.

Apkopojot rezultatus, tika izdariti secinajumi par organisko materialu NLO 1pasibu efektivitati un to
iesp&jamajiem pielietojumiem optisku iericu izgatavoSana.

Sis pétijums tika veikts Nacionalas pétfjumu programmas VPP-EM-FOTONIKA-2022/1-0001 "Viedo
materialu, fotonikas, tehnologiju un inzenierijas ekosistéma™ ietvaros.
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The advancement of modern communication systems has increased the amount and necessary data
transmission bandwidth and has sparked interest in optical signal processing devices. The focus of
research in the development of such devices is to find materials with effective nonlinear optical (NLO)
properties. Organic materials are frequently employed in such investigations due to the possibility of
modifying the molecular structure to influence nonlinear response. Higher NLO efficiencies have been
observed in organic materials, which would allow to develop lower power photonic devices.

In this work, reference measurements for system calibration were performed with organic solvents
(anisole, chloroform, CS2) and solutions were prepared with chloroform and glass-forming
azochromophore compounds.

The solutions were irradiated with a femtosecond laser in the range of 500-1100nm using the z-scan
method. Approaching the ultraviolet region of the spectrum during reference measurements, anisole
exhibited properties indicative of third- and fifth-order effects.

Based on the experimental results, the effectiveness of NLO properties of organic materials and their
application possibilities in manufacturing of optical devices was evaluated.

This work is done in the frame of National research program VPP-EM-FOTONIKA-2022/1-0001
"Smart Materials, Photonics, Technologies and Engineering Ecosystem”.



