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Absorption
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Weakly absorbing media

Strongly absorbing media
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Dispersion
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Kramers-Kronig relations
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Lorentz oscillator model
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Lorentz oscillator model
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Near resonance

Far from resonance
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Sellmeier equation
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Optics of conductive media
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Optics of conductive media
- Drude model
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Pulse propagation in dispersive media
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Pulse propagation in dispersive media
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Normal and anomalous dispersion
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Single resonance medium
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Fused silica
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Doubly negative metamaterials

Left-handedness
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Negative index materials
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Left-handed material

V.G. Veselago, Soviet Physics Uspekhi 10, 509 (1968)
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Victor Georgievich Veselago graduated from Moscow University in 1952, and was 
with P.N. Lebedev Physical Institute, Moscow, from 1952 to 1983. From 1983 up 
to now, he is the head of laboratory of magnetic materials in A.M. Prokhorov 
Institute of General Physics. He received his PhD degree in 1959, for 
radiospectropy investigation of molecular spectra, and degree Doctor of Science 
(solid state physics) in 1974 for investigation of solid state in high magnetic field., 
both in P.N. Lebedev Institute. From 1980 until now, is a professor of applied 
physics in Moscow Institute of Physics and Technology. The area of scientific 
interest of V.G. Veselago is magnetism, solid-state physics, electro-dynamics. In 
his papers, published in 1966-1972 was at the first time considered 
electrodynamics of material with negative value of refraction index (so called 
Left-Handed Materials, LHM). V.G. Veselago is a winner of State Prize for 
science of USSR (1976), and a winner of academician V.A. Fock prize (2004). He 
is also an Honored Scientist of Russian Federation (2002). He is an active expert 
in Russian Foundation for Fundamental Research, Russian Foundation for 
Humanitarian Research, and is vice-chairman of physics section of Supreme 
Attestation Committee of Russia (VAK). He is a founder and vice-editor of the 
electronic, scientific journal " Исследовано в России Investigated in Russia." 
Married, has 3 daughters and 1 son. His favorite animal is lady-cat, Fifa. His 
hobby is of railways (real, not models).

http://zhurnal.ape.relarn.ru/
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Metamaterials
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Light propagation in negative index material

Negative refraction Formation of 
an open cavity Imaging by a slab
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Split ring resonators

J. B. Pendry et al., IEEE Transactions on Microwave Theory and 
Techniques 47, 2075 (1999).

Effective magnetic permeability

Boeing cube
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Coordinate transform

G. R. Newkome et al., Science 312, 1782 (2006).

When the coordinate is transformed, the Maxwell equations have 
exactly the same form but the ε and μ are scaled by a common factor.
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Basic concept of cloaking

Any radiation attempting to penetrate 
the secure volume is smoothly guided 
around by the cloak to emerge traveling 
in the same direction as if it had passed 
through the empty volume of space.
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Simulation of cloaking structures

A B

C D

A : Ideal parameter & lossless     B : Ideal parameter & lossy
C : 8-layers approximation          D : Reduced approximation

Pendry
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Microwave cloaking structure

Split ring resonators

D. Schurig et al., Science (2006).
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