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About Chinese Optics Letters

Chinese Optics Letters (COL) is an international journal aimed at the rapid dissemination of latest, important discoveries and
inventions in all branches of optical science and technology. It is considered to be one of the most important journals in optics in
China. It is collected by Optica Publishing Group and also indexed by Science Citation Index (SCI), Engineering Index (El), etc.

COL is distinguished by its short review period (~30 days) and publication period (~100 days).

With its debut in January 2003, COL is published monthly by Chinese Laser Press, and distributed by Optica Publishing Group outside
of Chinese Mainland.

Sponsor

The journal is sponsored by Shanghai Institute of Optics and Fine Mechanics (SIOM), Chinese Academy of Sciences and the Chinese

Optical Society (COS). Their information can be found on the websites: www.siom.ac.cn and www.cncos.org, respectively.
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Abstract

We report the demonstration of the first, to our knowledge, cladding-pumped continuous-wave Yb*+-
doped phosphate-glass fiber laser. Phosphate hosts are of interest because they can be much more
heavily doped than silica, and because of the possibility that they may have a higher photodarkening
threshold. In an 84.6 cm double-clad fiber doped with 12 wt. % of Yb,0, and laser-diode pumped at 940 nm
, nearly 20 W of single-mode 1.07 um output power was generated with 60.2 W of absorbed pump power.
The measured dependence of the output power on pump power is in excellent agreement with
simulations.

© 2006 Optical Society of America

In the past few years, cw rare-earth-doped silica fibers have been exploited extensively to scale the
power of fiber lasers sources to the kilowatt level.[1] High-brightness kilowatt-class single-frequency
fiber laser sources are required in many applications, including coherent beam combining, advanced
remote sensing, and coherent lidar systems. Power scaling of these sources is ultimately limited by two
mechanisms. The first one is stimulated Brillouin scattering (SBS). The second one is photodarkening,
which can limit the maximum achievable output power and/or induce output power degradation over
time. The SBS limitation has been effectively pushed back by increasing the fiber core area and
reducing the fiber length. However, single-mode fibers with core diameters greater than -~ 45 um need to
be kept straight to avoid bending losses,[2] making them difficult to handle in practice and poorly suited
for compact geometries. The second approach, shortening the fiber, requires increasing the rare-earth-
ion concentration. Because of the low solubility of rare-earth oxides in silica, this concentration can be
increased only so much [to ~ 2.1 x 10% / em® for Yb** (Ref. [3])] before the onset of upconversion
processes between ions, which degrade the laser efficiency. Therefore, silica-based fibers can be
shortened only to some degree, and other means of dealing with SBS must be found.

Phosphate glass offers a potential solution to these problems, because rare-earth oxides are
considerably more soluble in this material than in silica. For example, Yb** phosphate-glass fibers can
be doped with up at least to 2.12 x 10” Yb** / em?® ( ~ 10 times as much as silica) and still exhibit no
upconversion.[4] Since the theoretical SBS gain coefficient of phos phate glass is comparable with that

More Like This ~

Yb**-doped double-clad phosphate fiber
for 976 nm single-frequency laser
amplifiers

Jingwei Wu, et al.

Opt. Mater. Express 7(4) 1310-1316 (2017)

Diode-pumped 1.15 W linearly polarized
single-frequency Yb3*-doped phosphate
fiber laser

Shijie Fu, et al.

Opt. Express 29(19) 30637-30643 (2021)

Single-mode laser output in a Yb3*-
doped fluorophosphate fiber

Chao Wang, et al.

J. Opt. Soc. Am. B 33(9) 1796-1799 (2016)
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Table of Contents Category
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nigues have been presented to explore fine structures of biological
n capability is often achieved at the expense of reducing imaging
me computation. The contradiction between spatial resolution and
iervation of high-speed dynamics of fine structures. To overcome
emonstrate a temporal compressive super-resolufion microscopy
merge an enhanced temporal compressive microscopy and a deep-
construction, where the enhanced temporal compressive

ling speed, and the deep-learning-based super-resolufion image
reconstruction is used to realize the resolution enhancement. The high-speed super-resolution imaging ability
of TCSEM with a frame rate of 1200 frames per second (fps) and spatial resolution of 100 nm is
experimentally demonsirated by capturing the flowing fluorescent beads in microfluidic chip. Given ihe
outstanding imaging performance with high-speed super-resolution, TCSRM provides a desired tool for the

studies of high-speed dynamical behaviors in fine structures, especially in the biomedical field.
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