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(uantification of rare earth elements with low pressure laser induced breakdown
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Presented in this paper are the results of practical application of laser-induced breakdown
spectroscopy to sensitive detection of rare earth elements (REEs) in trace amounts using a Cu
subtarget supported stainless steel micro mesh (S5MM) powder sample holder. Powder
samples containing separately a number of REEs (Yb, ¥, Eu, and La) are measured using the
55MM sample holder and a 62 m) ns Nd-YAG laser with -5 mm defocused irradiation in1.3
kPa ambient air. All the resulted emission spectra are shown to exhibit excellent spectral
quality featuring well resolved sharp spectral lines with low background and without spectral
interference from the sample holder. Further messurements of additional powder samples
with varied content of REEs are performed to reveal the existence of linear calibration lines
with extrapolated zero intercept and well below 100 ppm detection limits promising for

practical quantitative REEs analysis, particularly for sensitive field exploration of REEs.
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ABSTRACT

Selective laser melting (SLM) is an additive manufacturing technology
that uses a laser beam to melt powder materials together layer by layer
for solid part fabrication. Due to its superior rapid prototyping capability
of three-dimensional structures, SLM has been used for widespread
industrial applications including aerospace, automotive, electronics, and
biomedical devices. As a state-of-the-art technology, ongoing
investigations are being conducted to improve the efficiency and
effectiveness of SLM. In particular, understanding of microstructure
evolution during SLM is essential to achieve improved process control
and ensure the performance of laser-fabricated components. This paper
is to review the recent research and development progress in SLM of
metallic materials with a focus on the process-microstructure
relationship. The grain growth and porosity evolution as affected by laser
processing parameters in the SLM process are discussed. Phase
transformation in SLM of steel and titanium alloys is studied. The
formation of precipitates in SLM of titanium, nickel, and

aluminum /magnesium alloys is reviewed. The balling phenomenon and
cracking behaviors during SLM are discussed. In addition, the recent
development of computational modeling of microstructure evolution

during SLM is investigated.
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ABSTRACT

Recently, two-dimensional (2D) quantum materials and particularly
transition metal dichalcogenides have emerged as an exciting class of
atomically thin materials that possess extraordinary optoelectronic and
photonic properties. The strong light interactions with these materials
not only govern their fascinating behavior but can also be used as
versatile synthesis and processing tools to precisely tailor their structures
and properties. This review highlights the recent progress in laser-based
approaches for synthesis and processing of 2D materials that are often
challenging via conventional methods. In the synthesis section, the review
covers the pulsed laser deposition as the main growth method due to its
ability to form and deliver atoms, clusters, or nanoparticles for the
growth of 2D materials and thin films with controlled stoichiometry,
number of layers, crystallite size, and growth location. It is also shown
that the tunable kinetic energy of the atoms in the laser plume is essential
for healing defects and doping of 2D layers. In the processing section, the
review highlights the application of lasers in crystallization, sintering,
direct writing, thinning, doping, and conversion of 2D materials. The
spatial and temporal tunability, controlled energy, and power densities of
laser beams enable a broad spectrum of applications in the synthesis and
processing of 2D quantum materials that are not accessible by other

means.
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