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Project abstract:

This text proposes the development and analysis of high-performance, highly accurate numerical algorithms for the
solution of Partial Differential Equations (PDE), with application to a wide range of problems in materials science and
engineering. The proposed PDE solvers apply to problems involving (i) Various physical observables (elastic and
electromagnetic fields, acoustic fields in the frequency and the time domain) within and around (i1) Complex
structures (photonic or electronic devices, singular geometries with corners, edges or cracks, manmade structures
built from metals or modern composite materials), and containing (iii) Complex Materials—including composite
elastic media, dielectrics, perfect and lossy conductors, as well as clouds of scatterers that media with dispersion and
frequency-dependent absorption can describe. Motivating applications for these solvers include problems concerning
the radar clutter produced by chaff, photonic crystals and metamaterials, communications, etc. These are problems of
fundamental significance in a wide class of areas concerning (a) Photonics (meta-materials, nanophotonics, meta-
surfaces ), (b) Antenna design (communications, remote sensing), (c) Electromagnetic interference and compatibility,
and (d) Geophysical exploration.
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DMSP for "A new class of high-order integral solvers for wave propagation problems in composite
media"

As demonstrated in the section on results from prior NSF support, the PI adhered to NSFs policy (as outlined in the
Award Administration Guide, Section VI.D.4) regarding the prompt publication of the results of sponsored research, and
the PI has actively shared and communicated these results with the scientific community in conferences and via other

synergistic activities.

The Expected data to be managed and results produced under this award will be in the form of new theoretical results and
computational algorithms. These will continue to be prepared and disseminated through peer-reviewed archival journal
publications, refereed conference proceedings, review articles, and book chapters. In addition, there will be software
packages developed that implement the techniques studied in this proposal. Some of these packages will be distributed

on the home pages of the PIL.
Data formats.

The publications will be available in print or electronically from the pub- lishers. Software will be available as source

code or precompiled binaries as appropriate.
PI will share the software code with Julia.
Data will be made public.

Archiving

Data will be retained for a minimum of three years after the conclusion of the award or three years after publication.
Data storage and preservation.

Published papers will be available in print or in electronic format from the publishers, subject to subscription charges.
All data that is in electronic format will be stored on personal workstations and servers managed by CAMS at NJIT, and

this data is backed up regularly and periodically.

All the analyzed primary data under this award will be published promptly in the peer-reviewed literature. Published
material, such as articles, dissertations, and book chapters will be accessible from the publishers, or upon request to the
PI, subject to privacy, confidentiality, and the intellectual property rights policy of the individual publisher. Subscription

charges may apply. Data involving proprietary information from our industrial partners is restricted from public access.
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