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Sviesos parametrinis osciliatorius leidZia generuoti kei¢iamo bangos ilgio $viesos impulsus.
Atgalinés bangos Sviesos parametrinis osciliatorius (angliSkas trumpinys BWOPO) ypatingas savo
sandara — jame néra veidrodziy, o generuojamos sgveikaujancios bangos sklinda prieSingomis
kryptimis. Pastaruoju metu BWOPO sulaukia didelio susidoméjimo, yra pademonstruotas jo
ekperimentinis realizavimas jvairiuose impulsy trukmiy ruozuose.

BWOPO teoriniy modeliy kurimas taip pat yra i$Stikis ir yra aktualus uzdavinys. Parametrinés
generacijos pradzioje stiprinamojo signalo uzkratas imituojamas triukSmu. Iprastos parametrinés
generacijos atveju, esant pakankamai ilgam (subnanosekundziy trukmiy) kaupinimo impulsui,
parametriskai sustiprinamas signalinis impulsas, kuris irgi biina triukSminis, nors kaupinimas —
reguliarus. Tuo tarpu BWOPO demonstruoja siauro spektro signalo stiprinima, pasiZyminciu gera
impulso kokybe.

Sios doktorantiiros metu bus tiriamos teorings ir praktinés galimybés sugeneruoti siauro spektro
signaling bangg taip pat esant ir placiajuos€iam, triukSminiam, kaupinimui. Ypatingas démesys bus
skiriamas teoriniy modeliy kiirimui, leidzian¢iy BWOPO tirti skaitmeniniais ir analiziniais metodais.
Bus istirtas tiek 1D, tiek 3D atvejai. Pastarasis reikalingas norint tirti netiesines X-bangas — jdomius
Sviesos darinius, turin€ius jtakos BWOPO veikai. Teoriniai tyrimai bus suderinti su eksperimentais,
vykdomais Lazeriniy Tyrimy Centre.

Backward wave optical parametric oscillator: theoretical modelling and application for the
generation of the narrowband laser signal

Optical parametric oscillator is implemented in the geration of light pulses of tunable wavelengths.
Backward wave optical parametric oscillator (BWOPQ) is unique in its structure — it does not contain
mirrors, and the generated interacting waves propagate in opposite directions. Recently, BWOPO has
attracted great interest and its experimental realization in various pulse duration ranges has been
demonstrated.

The development of theoretical models of BWOPO is also a challenge and is a relevant task. At
the onset of the parametric generation, the signal seed is mimiced by noise. In the case of conventional
parametric generation, with a sufficiently long (subnanosecond duration) pump pulse, the signal pulse
is parametrically amplified, which is also noisy, although the pump pulse is regular. Meanwhile,
BWOPO exhibits narrow spectrum signal amplification with good pulse quality.

During this PhD research, the theoretical and practical possibilities of generating a narrow-
spectrum signal wave also in the presence of broadband, noisy, pump will be investigated. Special
attention will be paid to the development of theoretical models that allow the study of BWOPOs by
numerical and analytical methods. Both 1D and 3D cases will be studied. The latter is needed to study
non-linear X-waves, interesting light structures that influence the operation of the BWOPO.
Theoretical research will be coordinated with experiments carried out at the Laser Research Center.



