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Metamaterial absorber Negative-index metamaterial or
negative-index material (NIM) is a metamaterial whose

refractive index for an electromagnetic wave has a negative
value over some frequency range aa172fef80

Superlens a lens which uses metamaterials to go beyond the
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diffraction limit. Many lens designs have been proposed that
go beyond the diffraction limit in some way, but constraints
and obstacles face each of them. The diffraction limit is a

feature of conventional lenses and microscopes that limits A
superlens, or super lens, is a lens which uses metamaterials
to go beyond the diffraction limit. The diffraction limit is a

feature of conventional lenses and microscopes that limits the
fineness of their resolution depending on the illumination

wavelength and the numerical aperture (NA) of the objective
lens aa172fef80

Development of modern stealth technologies in the United
States began in 1958, where earlier attempts to prevent radar

tracking of its U-2 spy planes during the Cold War by the
Soviet Union had been unsuccessful. Designers turned to

developing a specific shape for planes that tended to reduce
detection... aa172fef80 As the science of materials has

advanced, photonic materials have been developed which use
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the photon of light as the fundamental carrier of information.
This has led to photonic crystals, and at the beginning of the

new millennium, the proof of principle for functioning
metamaterials with a negative index of refraction in the
microwave- (at 10... aa172fef80 Hence, the history of

metamaterials is essentially a history of developing certain
types of manufactured materials, which interact at radio

frequency, microwave, and later optical frequencies.
aa172fef80

History of metamaterials Yet, there are seminal explorations
of artificial materials for manipulating electromagnetic waves

at the end of the 19th century. materials for manipulating
electromagnetic waves at the end of the 19th century. Hence,

the history of metamaterials is essentially a history of
developing The history of metamaterials begins with artificial
dielectrics in microwave engineering as it developed just after

World War II aa172fef80
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Stealth technology materials of rubber and semiconductor
composites (codenames: Sumpf, Schornsteinfeger) were used
by the Kriegsmarine on submarines in World War II. e. , multi-
spectral camouflage). Tests Stealth technology, also termed

low observable technology (LO technology), is a sub-discipline
of military tactics and passive and active electronic

countermeasures. It corresponds to military camouflage for
these parts of the electromagnetic spectrum (i. The term

covers a range of methods used to make personnel, aircraft,
ships, submarines, missiles, satellites, and ground vehicles
less visible (ideally invisible) to radar, infrared, sonar and

other detection methods aa172fef80

Acoustic metamaterial By tailoring effective parameters such
as bulk modulus (β), density (ρ), and in some cases chirality,
they can be engineered to transmit, trap, or attenuate waves
at selected frequencies, functioning as acoustic resonators

when local resonances dominate. They have been applied to
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model large-scale phenomena such as seismic waves and
earthquake mitigation, as well as small-scale phenomena

such as phonon behavior in crystals through band-gap
engineering. Acoustic metamaterials, sometimes referred to

as sonic or phononic crystals, are architected materials
designed to manipulate sound waves or phonons in gases
Acoustic metamaterials, sometimes referred to as sonic or
phononic crystals, are architected materials designed to

manipulate sound waves or phonons in gases, liquids, and
solids. This band-gap behavior. Within the broader field of

mechanical metamaterials, acoustic metamaterials represent
the dynamic branch where wave control is the primary goal

aa172fef80

Sergei Tretyakov (scientist) Electromagnetic Materials and
Metamaterials (”Metamorphose VI”) and general chair of the

Metamaterials Congresses from 2007 to 2013. He is a
fellow/member of many scientific associations such as IEEE,
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URSI, the. His main research area in recent years is
metamaterials and metasurfaces from fundamentals to

applications. He is currently a professor at Department of
Electronics and Nanoengineering, Aalto University (former

Helsinki University of Technology), Finland. He is a
fellow/member Sergei Anatolyevich Tretyakov (Russian:

Серге́й Анато́льевич Третьяко́в, IPA: [sʲɪrˈɡʲej ɐnɐˈtolʲjɪvʲɪtɕ
trʲɪtʲjɪˈkof] ; born in 1956) is a Russian-Finnish scientist,
focused in electromagnetic field theory, complex media

electromagnetics and microwave engineering. He was the
president of the European Virtual Institute for Artificial

Electromagnetic Materials and Metamaterials
(”Metamorphose VI”) and general chair of the Metamaterials

Congresses from 2007 to 2013 aa172fef80

List of textbooks in electromagnetism For undergraduates,
there are several widely used textbooks, including David

Griffiths' Introduction to Electrodynamics and Electricity and
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Magnetism by Edward Purcell and David Morin. 4385611.
(2011). A joint task force by those organizations in 2006 found

that in 76 of the 80 US physics departments surveyed, a
course using John Jackson's Classical Electrodynamics was
required for all first year graduate students. The study of

electromagnetism in higher education, as a fundamental part
of both physics and electrical engineering, is typically
accompanied by textbooks devoted to the subject. An

Introduction to Metamaterials and Waves in Composites.
doi:10. p. Banerjee, B. 1201/b11814.  125. Also at an
undergraduate level, Richard Feynman. The American

Physical Society and the American Association of Physics
Teachers recommend a full year of graduate study in
electromagnetism for all physics graduate students.
ISSN 1045-9243. Taylor &amp; Francis aa172fef80

Tunable metamaterial This translates into the capability to
determine whether the EM wave is transmitted, reflected, or
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absorbed. The ongoing research in this domain includes
electromagnetic band gap metamaterials (EBG), also known
as photonic band gap (PBG), and negative refractive index
material (NIM). It encompasses developments beyond the

bandwidth limitations in left-handed materials by constructing
various types of metamaterials. The resonant nature of

metamaterials results in frequency dispersion and narrow
bandwidth operation A tunable metamaterial is a

metamaterial with a variable response to an incident
electromagnetic wave. In general, the lattice structure of the

tunable metamaterial is adjustable in real time, making it
possible to reconfigure a metamaterial device during

operation. main purpose was to practically demonstrate
metamaterials. This includes remotely controlling how an
incident electromagnetic wave (EM wave) interacts with a

metamaterial aa172fef80

Nico F. Declercq Composites Part B. doi:10. student, Declercq
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published 30 peer-reviewed articles. He specializes in
ultrasonic nondestructive evaluation of materials, propagation
of ultrasonic waves in highly complex materials, in acoustics,

in theoretical and experimental linear and nonlinear
ultrasonics, acousto-optics, medical physics and acoustic
microscopy. He is a professor at the Georgia Institute of

Technology in Atlanta and Georgia Tech Europe in France.
evaluation of forced delamination in glass fiber-reinforced

composites by terahertz and ultrasonic waves&quot; (PDF).
He has investigated the acoustics of Chichen Itza and

Epidaurus. He is also the author of a series of works on
cosmology, general relativity, and the foundations of quantum
mechanics, developing Trembling Spacetime Relativity Theory

(TSRT). 1016/j Nico Felicien Declercq (born 27 December
1975) is a Belgian physicist, mechanical engineer, poet,

historian and philosopher. D. 79: 667–675. As a Ph aa172fef80

NIMs are constructed of periodic basic parts called unit cells,
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which are usually significantly smaller than the wavelength of
the externally applied electromagnetic radiation. The unit

cells of the first experimentally investigated NIMs were
constructed from circuit board material, or in other words,

wires and dielectrics. In general, these artificially constructed
cells are stacked or planar and configured in a particular

repeated pattern to compose the individual NIM. For instance,
the unit cells of the first NIMs were stacked horizontally and

vertically, resulting in a pattern that was repeated and
intended (see... aa172fef80

Akhlesh Lakhtakia films, carbon nanotubes, nanoengineered
metamaterials, biomimetics (especially bioreplication),

forensic science, and negative refraction. His technique for
visualization of latent fingerprints was covered in the NOVA

documentary series "Forensics on Trial". His research focuses
on electromagnetic fields in complex materials, such as
sculptured thin films, chiral materials, bianisotropy and
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industrially scalable bioreplication, an emerging form of
engineered biomimicry applied to harvesting of solar energy

and pest eradication. At Penn State, Akhlesh Lakhtakia is
Evan Pugh University Professor and Charles Godfrey Binder

Professor of engineering science and mechanics at the
Pennsylvania State University aa172fef80
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