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OOITHTHX:
Dr EINSTEIN,
TA ©OEMATA TOY ATATQONIXEMATOX
HTAN IAIA ME TA TIEPXINA.

EINSTEIN:
Y TA!
AAAA AEN EINAI IAIEX OI AITANTHXEIX!




TA METAMATERIALS
EINAI TEXNHTA YAIKA
[TOY OI MAKPOXKOIIKEX TOYX IAIOTHTEX
EAPAZONTALI
YTIX AEITTOMEPEIEX THX AOMHXYX TOYYL
[TOY EMIIIITEI XTH KAIMAKA TQON nano.

Metamaterials
move beyond nature's limits
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1968

THE ELECTRODYNAMICS OF SUBSTANCES WITH
SIMULTANEOUSLY NEGATIVE VALUES OF ¢ AND

V. G. VESELAGO
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[TAPAAOZIAKH ®YXIKH I'TA
DOY2IKA YAIKA

pyright & Addison Wesley Langman, Inc.
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Science
312, 892 (2006)

Simultaneous Negative Phase and Group Velocity of Light in a
Metamaterial

Gunnar Dolling, Christian Enkrich, Martin Wegener, Costas M.
Soukoulis , Stefan Linden

We investigated the propagation of femtosecond laser pulses
through a metamaterial that has a negative index of
refraction for wavelengths around 1.5 micrometers.

In a spectral region,
phase and group velocity are negative
simultaneously.

This means that both the carrier wave and the pulse envelope peak of the output
Eulse appear at the rear side of the sample before their input pulse counterparts
ave entered the front side of the sample.




EINAI AYNATO
H TAXYTHTA OMAAOX
NA EINAI METAAYTEPH
AITO THN TAXYTHTA TOY OQTOX 2TO KENO;

H EIAIKH GOEQPIA TH2 2XETIKOTHTAX
TOY EINSTEIN
KAI
H APXH TH2 AITIOTHTAZ
OAHI'OYN 2TON IIEPIOPIXMO
H TAXYTHTA
ENO2 KINOYMENOY ANTIKEIMENOY
NA EINAI MHN EINAI METAAYTEPH
AITO THN TAXYTHTA TOY ®QTOX 2TO KENO.




NATURE
2000 Jul 20;406(6793):277-9.

Gain-assisted superluminal light propagation
Wang L], Kuzmich A, Dogariu A.

Einstein's theory of special relativity and the principle of
causality imply that the speed of any moving object
cannot exceed that of light in a vacuum. Nevertheless,
there exist various proposals for observing faster-than-c
propagation of light pulses, using anomalous dispersion
near an absorption line, nonlinear and linear gain lines,
or tunnelling barriers. Here we use gain-assisted linear
anomalous dispersion to demonstrate superluminal light
propagation in atomic caesium gas.



The group velocity of a laser pulse in this
region exceeds c¢ and can even become
negative, while the shape of the pulse is
preserved. A light pulse propagating
through the atomic vapour cell appears at
the exit side so much earlier than if it had
propagated the same distance in a vacuum
that the peak of the pulse appears to leave
the cell before entering it. The observed
superluminal light pulse propagation is not
at odds with causality, being a direct
consequence of classical interference
between its different frequency components
in an anomalous dispersion region.
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The good thing about stience is thathit's

true whether ornotyou believe in it.

Nerlfdegrasse Tyson,
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