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STEM Degrees: 1 STEM Participants: 2

Major Goals: This DURIP project requests instrumentation support to enhance our study of functionalized surface
structures on metals. The budget requested here will allow us to purchase equipment that constitute a single
system that will significantly boost the experimental capacity and performance for our ongoing DoD projects,
primarily our project in the Materials Science Program at ARO (Award number: W911NF-15-1-0319). Furthermore,
there has been a significant increase in demand for accelerating our original ARO research from a number of DoD
programs. This DURIP project will increase our research capacity in meeting these other DoD research demands
as well, including an add-on project to ARO by DARPA, an ARO Army Education and Outreach Program, a sub-
contract project from Army ARDEC, and a sub-contract DARPA project led by Boeing. Therefore, this DURIP
investment will benefit a total of 5 ongoing DoD related projects all branching out from the ARO project.

Accomplishments: This equipment upgrade project has been successfully carried out, including the following,
A new femtosecond laser system from Coherent has been purchased and installed in my lab.

An spectrometer including a pulse shaping device was purchased. It is due to be installed in my lab in about 1
month (August-September, 2019).

Training Opportunities: All students, postdoctoral fellows, staff scientists will benefit from this equipment
upgrade.
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Article Title: Polarization-controlled microgroove arrays induced by femtosecond laser pulses

Authors: Erik M. Garcell, Chunlei Guo
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Abstract: Using pulsed femtosecond laser irradiation, we demonstrate the creation of an array of microgrooves
within a single laser spot on metals. The orientation of these grooves is not limited to being parallel to the plane of
the laser beam’s propagation but can orient at any angle up to 30 from parallel. We control the orientation of the
microgrooves by proportionally varying the laser’s polarization. Polarization, angle of incidence, and structural
evolution dynamics have been thoroughly studied to help us understand this phenomenon. Our studies suggest
that the formation of angled microgroove arrays is due to a feedback effect occurring between defect-focused
ablation and polarization-dependent laser-induced periodic surface structures.
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