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Charakteristika vysledkov

| Evidenéné &islo: COST-0021-06 |

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Pocas jedného roka rieSenia projektu boli dosiahnuté zna¢né pokroky aj experimentilne aj v simuléciach a to
aj v pripade linearneho aj nelinearneho Sirenia svetla v mikros$truktiurnych vliknach. Nasim hlavnym
zameranim bolo dvojjadrové vlikno z nekonvenéného skla a nekonvenénou Struktirou. Pri linearnych
experimentoch bola realizovana registracia medzimédovej interferencie, pomocou ktorej sa dalo stanovit’
efektivny index lomu Sirenia svetla vo vys$Sich mdédoch v blizkej infracervenej oblasti spektra. Popri
experimentoch bol efektivny index lomu pocitany aj pomocou komeréného softvéru na vySetrovanie modov
Sirenia vo vliknach, ktory dal vysledky v dobrom stilade s experimentami.

Ciel’om objasnenia netrividlneho Sirenia svetla v dvojjadrovom vlidkne v nelineirnom rezZime prebiehalo
detailnejSie vySetrovanie vlikna pomocou zosilnenych femtosekundovych impulzov. Boli registrované vysledné
spektra nelinearnej transformacie separatne z obidvoch jadier vlikna pri zmene vstupnej intenzity a polarizacie.
Vyznamnym vysledkom je poukazanie na rozdielne spektra v dvoch jadrach a na moZnost’ prepinania
nelineiarnej transformacie pomocou otiacania polarizacie excitujicich impulzov. Zacala sa aj simulacia
nelinearneho Sirenia femtosekundovych impulzov v mikrostruktiurnych vlaknach. V pripade dvojjadrového
vliakna vysledky simulicie si v dobrej kvalitativnej zhode s experimentami aj v nizkom aj vo vy$Som
energetickom rezime excitacie vlakien.

V nizkoenergetickom rezime exciticie vlakien bola vySetrovana aj jedna d’alSia vzorka z nekonven¢ného skla s
miernym dvojlomom a pavu¢inovym obalom. Bol excitovany jeden sub-mikrénovy kanailik pavu¢inového obalu
a zaznamenané bohaté spektralne zloZky aj v infracervenej aj vo viditel’'nej oblasti. PredbeZné ohodnotenia
vysledkov naznacuju generaciu tretej harmonickej a solitbnovu generaciu, ktoré javy maju byt’ d’alej
analyzované na teoretickej baze Specificky pre dany typ vlakna.

Summary of the project outcomes and project objectives achievement (max. 20 lines) - English:

During the year of the project realization significant advances were achieved experimentally and also by
simulations, both in the case of linear and nonlinear light propagation in photonic crystal fibers. Our main focus
was a double core fiber made of nonconventional glass and with nonconventional structure. In the domain of
linear experiments registration of intermodal interference were realized and used for determination of effective
refractive index of higher order propagation modes in near infrared spectral region. Beside the experiments, the
effective refractive index was calculated also by commercial software for study of propagation modes in
photonic crystal fibers providing results in correspondence with the experiments.

More detailed study of the fiber was performed by amplified femtosecond pulses to understand nontrivial light
propagation in double core fiber in nonlinear regime. Output spectra of the nonlinear transformations were
registered separately from the both cores at different input energies and polarization. Revealing the different
spectra from the two cores and the possibility of nonlinear transformation redirection by rotation of the
excitation pulse polarization were significant results. Simulation of femtosecond pulses nonlinear propagation in
photonic crystal fibers was also launched. In the case of double core fiber simulations provided results in good
qualitative correspondence with experiments both at low and higher energy excitation level.

At the low energy excitation level a second fiber sample was studied with moderate birefringence and cobweb
cladding made of nonconventional glass. One microchannel of the cobweb cladding was excited and rich spectral
components were recorded both in the infrared and visible spectral region. Preliminary evaluation of results
suggests third harmonic and solitonic generation, which phenomena is necessary to analyze theoretically for this
specific type of fiber.

Podpis riesitela:




