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Research Summary

My research examines the relationships between atomic order, microstructure, and magnetism. I am
particularly interested in applying multiscale modeling to outstanding problems in magnetism and plas-
ticity. I perform atomistic calculations via density functional theory to inform phase field caluclations
at the mesoscopic level. I am also particularly interested in code development. Specifically, I aid in
the modification and maintenance of the phase field dislocation dynamics software of Professor Irene
J. Beyerlein’s research group.

Professional Experience

HRL Laboratories, Malibu, CA
Materials Researcher January 2019–August 2019

· Applied the grain refinement technology from initial co-op to additional unweldable alloy systems

· Designed and characterized a novel solid-state device for sourcing and sinking alkali vapor

· Developed Matlab scripts to analyze x-ray computed tomography measurements of a ceramic composite

Undergraduate Co-op May 2016–December 2016

· Performed electroless Ni-P plating for thermal barrier coating of piston crowns

· Studied the potential to refine grain structure of 3D printed aluminum alloys

· Filed invention disclosure on a novel precursor material to be used in future welding processes

Dipartimento di Fisica, Universitá degli Studi di Milano, Milan, Italy
Research Assistant July 2017–December 2017

· Prepared gold nanoparticles embedded in amorphous silicon through DC magnetron sputtering

· Characterized amorphous silicon grown on gold nanoparticles via X-ray Photoelectron Spectroscopy

Mefford Magnetic & Nanostructured Materials Research Group, Clemson, SC
Research Assistant May 2015–July 2015

· Studied the binding properties of different polymer end groups to the surface of nanoparticles

· Quantified ligand exchange activity of iron oxide nanoparticles with liquid scintillation counting

Teaching

Northeastern University

Physics I and Physics II Peer Tutor; Founder of Physics II peer tutoring program

Undergraduate teaching assistant for Chemical Engineering Thermodynamics I
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Patents

Nanoparticle composite welding filler materials, and methods for producing the same; B. Yahata,
J. A. Mayer, and J. H. Martin. (March 30, 2021) US Patent 10960497.

Please see engineering.ucsb.edu/jmayer for the latest version of this document, including updated publi-
cations. Manuscripts in preparation are available upon request.
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