66™ INTERNATIONAL

2023



Editors

Martynas Kersys
Sartinas Mickus

Cover and Interior design
Milda Stancikaité

Vilnius University Press

9 Saulétekio Av., III Building, LT-10222 Vilnius
info@leidykla.vu.lt, www.leidykla.vu.lt/en/
www.knygynas.vu.lt, www.journals.vu.lt

Bibliographic information is available

on the Lithuanian Integral Library Information System (LIBIS) portal ibiblioteka.lt.
ISBN 978-609-07-0883-5 (ePDF)

DOI: https://doi.org/10.15388/I0R2023

Copyright © 2023 [Authors]. Published by Vilnius University Press
This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

1


https://www.vu.lt/leidyba/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15388/IOR2023

DEVELOPMENT AND INVESTIGATION OF SUBNANOSECOND PULSE
COMBINED OPTICAL PARAMETRIC AMPLIFIER SYSTEM

Augusté Stravinskaité, Gabrielé Stanionyté, Jonas Banys, Julius Vengelis

Laser Research Center, Faculty of Physics, Vilnius University, Lithuania

auguste.stravinskaite@ff.stud.vu.lt

Nowadays lasers have become necessary optical devices used in many application areas. However, lasers have
spectral limitations making wavelength of the lasers extremely hard to change. In order to change the wavelength of laser
radiation, parametric light generators (OPGs) are used which have a distinctive flexibility allowing them to tune
wavelength of radiation in a broad spectral range. Most of the parametric light generators are within ultrashort (less than
100 ps) and long (more than 1 ns) pulse durations, and, due to certain physical limitations, subnanosecond (300 ps — 1 ns)
pulse parametric light generators are very scarce [1-3].

The goal of this research was to construct and investigate combined and optimized subnanosecond optical parametric
amplifier system which uses a 15 mm lithium triborate (LBO) crystal as a nonlinear medium, generated signal wave in
MgO:PPLM OPG as a seed radiation and 3rd harmonic of Nd:YAG MOPA laser (A=355 nm) as pump.

In this work the spectral, energy and temporal characteristics of OPA system were investigated. During optical
parametric generation MgO:PPLN optical crystal grating periods were from 27.58 um to 31.59 um and signal wavelength
range was 1400 nm — 2150 nm. In LBO crystal we achieved signal wave generation via optical parametric amplification
of the idler wave (the seed generated in MgO:PPLN OPG). The difference frequency wave (signal wave) range was from
425 nm to 475 nm, which was limited by the tuning limits of the seed radiation spectrum (1400 nm — 2150 nm). The
maximum signal power at 475 nm was 24.1 mW which corresponded to maximum conversion efficiency of 37%.
Saturation regime of the OPA was achieved with a pump power of 85 mW, which indicated that the device is optimized
at current conditions. Furthermore, after the measuring signal pulse duration it was determined, that pulse durations were
in the subnanosecond range: from 212 ps to 432 ps.

The results of this work will be used for further development of more effective subnanosecond OPG/OPA
systems. This work has received funding from European Regional Development Fund (project No. 01.2.2-LMT-K-718-
03-0004) under grant agreement with the Research Council of Lithuania (LMTLT).

Fig. 1. Spectra of signal wave at different LBO crystal rotation angles.
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