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Intense ultraviolet-visible-infrared full-
spectrum laser

FAYETTEVILLE, GA, USA, September 1,
2023 /EINPresswire.com/ -- High-
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a, Schematic diagram illustrating simultaneous
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In a new paper published in Light Science & Application, a team of scientists, led by Professor
Zhi-Yuan Li from School of Physics and Optoelectronics, South China University of Technology,
China and co-workers have demonstrate an intense four-octave-spanning ultraviolet-visible-
infrared (UV-Vis-IR) full-spectrum laser source (300 nm to 5000 nm at -25 dB from the peak) with
the energy of 0.54 mJ per pulse coming from a cascaded architecture of gas-filled hollow-core
fiber (HCF), a bare lithium niobate (LN) crystal plate, and a specially designed chirped periodically
poled lithium niobate crystal (CPPLN), which is pumped by a 3.9 mm, 3.3 mJ mid-IR pump pulse.
Under the pump of a 3.3 mJ 3.9 pm mid-IR femtosecond pulse laser, the HCF-LN system can
generate an intense one-octave bandwidth mid-IR laser pulse to serve as the secondary FW
pump input into the CPPLN, while the CPPLN supports high-efficiency broadband HHG processes
to further expand greatly the spectral bandwidth into UV-Vis-NIR. Obviously, this cascaded
architecture creatively satisfies the two preconditions for generating full-spectrum white laser:
Condition 1, an intense one-octave pump femtosecond laser, and Condition 2, a nonlinear
crystal with extremely large frequency up-conversion bandwidth. Moreover, the system involves
considerable synergic action of 2nd-NL and 3rd-NL effects.

Such a synergy mechanism they developed brings a superior power to build a superior



expansion of the overall UV-Vis-IR supercontinuum spectrum and filling-in of the spectral gaps
among various HHG far exceeding those achieved by single action of either 2nd-NL or 3rd-NL
effects that were adopted in previous works. As a result, such a cascaded HCF-LN-CPPLN optical
module has enabled access to a previously inaccessible level of an intense full-spectrum laser
output, with not only an extremely large bandwidth (spanning 4 octaves), but also high-flatness
spectral profile (from 300 to 5000 nm with a flatness better than 25 dB), and large pulse energy
(0.54 m] per pulse).

“We believe that our scheme to create an intense four-octave-spanning UV-Vis-IR full-spectrum
femtosecond laser source by harnessing the synergic action of 2nd-NL HHG and 3rd-NL SPM
effects represents a big step for the construction of supercontinuum white laser source with
larger bandwidth, larger power energy, higher spectral brightness, and flatter spectral profile.
Such an intense full-spectrum femtosecond laser would provide a revolutionary tool for optical
spectroscopy and find potential applications in physics, chemistry, biology, materials science,
information technology, industrial processing, and environment monitoring. ” the scientists
stress.
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