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Experimental results

Introduction
Subnanosecond (from 100 ps to 1 ns) optical
parametric generators (OPGs) are
continuously tunable in a wide spectral
region and can be applied in spectroscopy,
gas detection, biochemical research where
high temporal resolution is not necessary
but nanosecond time resolution is not
sufficient enough. Such tunable coherent
light sources are commercially attractive
because of their quite simple configuration,
compactness and relatively low-cost.
Although there is demand, but only a few
subnanosecond OPGs have been obtained
because of damage threshold of nonlinear
media for subnanosecond pulses being very
near the threshold of optical parametric
generation [1-3].

Fig. 4. Dependency of OPG signal output power on pump power at a) 60oC and b) 200oC crystal 
temperatures.

Fig. 3. Signal wave spectral linewidths.

Experimental setup

Fig. 1. Experimental setup of OPG. λ/2 – half-wave phase plate; M1, M2 – mirrors 
(HR@1064nm/AOI 45°), P – polarizer, T – telescope, L1, L2 – lenses, F – filtering system.
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Results
By changing periodic gratings and
heating the crystal from 60oC up to
200oC the obtained signal wave tuning
range is from 1439 nm to 2120 nm
(Fig.2). When using a grating of 31.59
µm domain length at 200oC temperature
a degenerate mode is reached when
signal and idler wavelengths coincide
and both waves overlap resulting in an
increase of the spectral linewidth
(Fig.3). Energetic characteristics were
measured as well (Fig.4). Calculated
signal wave frequency conversion
efficiencies for different gratings vary
from ~4% up to ~7 % at 60oC and from
~3 % up to ~18 % at 200oC. By
increasing the temperature not only
signal output power slightly increases
but also the threshold of parametric
generation decreases. The difference in
values is quite small because a few
gratings were damaged by reaching the
crystal damage threshold.

In this research we investigated an OPG based on a 1 cm in length periodically poled 5 % magnesium-oxide-doped lithium niobate (MgO:PPLN) crystal with
9 domain periods varying from 27.91 µm to 31.59 µm lengths pumped by Nd:YAG MOPA microlaser that produces up to 1 W power of 520 ps 1064nm
wavelength pulses with 1 kHz repetition rate. A half-wave plate and a Brewster-type polarizer are used as an attenuator. The pump beam is directed through
a telescope and then is focused into the crystal with a lens. The crystal is placed into an oven that can be heated up to 200oC temperature. In the experiments
only signal waves are registered and other parasite waves are filtered down using a combination of filters.

Experiment and methods

Fig. 2. Dependency of signal wavelength on 
grating period.
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