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Propagazione in PhC
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Figure 14: Leff: Schematic of reflection (bl‘ue') and refraction (red) of a
”blo*‘k) on a square lattice of dielectric rods (green) in air, for an interfo
A =a+/2 In the diagonal (110} direction. Depending on the frequency., |
additional refiected and/or refracted waves due to Bragg diffraction. f
contfours in k space af wa,/27tc =(0.276 for air (black circle) and crysfal (
the Brilouin zone in gray. The group velocity direction at various k point
(black/blue/red for incident/reflacted/refracted waves). Because the \
component paraliel to the interface is conserved, all reflected and refr
and red dots) must lie along the dasned line (running perpendicular fo
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Figure 5: The photonic band structure for the lowest bands of Yablonovite (inset, from
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Struttura a bande
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Figure 2: The photonic band structure for a square array of dielectric columns witt
r=0.2a. The blue bands represent TM modes and the red bands represent TE mode
left inset shows the Brillouin zone, with the irreducible zone shaded light blue. The rig
shows a cross-sectional view of the dielectric function. The columns (€=89, asfor ¢
are embedded Inair (¢=1).
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Rifrazione in PhC
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Rifrazione negativa
Legge di Snell
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Velocita di gruppo, propagazione "normale”

|

W r oy g
= —k velocita di fase

v, P
v, = D}.a) (k) velocita di gruppo;
17p 7 _,g ‘_}p D‘_;g > 0



Velocita di gruppo, propagazione "normale”
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Superficie con normale lungo (11)
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Negative refraction
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Negative refraction
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FIG. 3. (Color) The AANR frequency ranges are highlighted
red 1 the band structure. The light line shifted to M 15 shown 1
blue.
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Metamaterial
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A metal rod in an Fill the glass with blueberry
empty drinking glass juice (n =1.3)...

Rifrazione normale




Now try the new recipe:

A metal rod in an Rifrazione negativa negative refraction
empty drinking glass




Now try the new recipe:
negative refraction

A metal rod in an Fill the glass with blueberry
empty drinking glass juice (n =1.3)...

These pictures are NOT quoted from science G. Dolling, et al., "Photorealistic images of
fictions; they are computer simulations published objects in effective negative-index
in renowned peer-reviewed scientific journals! materials," Opt. Express 14, 1842-1849

(20086).
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SuperLens
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Negative-refraction can focus light
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PhC Super Lens

Usare larifrazione negativa (e il campo prossimo)



Sub-Diffraction-Limited Optical Imaging with a
Silver Superlens
Nicholas Fang, et al.
Science 308, 534 (2005);
AYAAAS DOI: 10.1126/science.1108759

Sub-Diffraction-Limited Optical
Imaging with a Silver Superlens

Nicholas Fang, Hyesog Lee, Cheng Sun, Xiang Zhang*

Recent theory has predicted a superlens that is capable of producing sub-
diffraction-limited images. This superlens would allow the recovery of evanescent
waves in an image via the excitation of surface plasmons. Using silver as a natural
optical superlens, we demonstrated sub—diffraction-limited imaging with 60-
nanometer half-pitch resolution, or one-sixth of the illumination wavelength. By imagea
proper design of the working wavelength and the thickness of silver that allows
access to a broad spectrum of subwavelength features, we also showed that
arbitrary nanostructures can be imaged with good fidelity. The optical superlens
promises exciting avenues to nanoscale optical imaging and ultrasmall opto-
electronic devices.

60 nmdi risoluzione
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Superifrazione

s crystal

Figure 14: Lefi: Schematic of reflection (blue) and refraction (red) of a plane wave incident
rt::ul-::nck) on a saudre lattice of dielectric rods (green) in air, for an interface with period
A =a+/2 in the diagonal (110) direction. Depending on the frequency there may dlso be
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component parallel to the interface is conserved, all reflected and refracted solufions (blue
and red dots) must lie along the dashed line (running perpendicular to the imterface).



Superrifrazione

from divergent dispersion (band curvature)
[Kosaka, PRB 58, R10096 (1998).]
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Figure 14: Lefi: Schematic of reflection (blue) and refraction (red) of a plane wave incident
(black) on a sguare lattice of dielectric rods (green) In air, for an inferface with period
A =a+/2 In the diagonal (110) direction. Depending on the frequency, there may also be

ﬁmbfﬁmbirﬁ;ﬁw&\zidf o Bragg diffraction. Right: lsofrequency
ont MKSpP Y 3 C =727 lbl Em!i tal (red contours), with
f%méyaﬁajimwg’@fgcﬁrf j‘%fméiws is shown as arrows
M®lack/blue/red for incident/refliected;/r cted woves): 5 e wave vector

component parallel to the interface is conserved, all reflected and refracted solufions (blue
and red dots) must lie along the dashed line (running perpendicular to the imterface).
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Light direction propagation in the PC for different wavelengths (#=1500nm and »#=1600nm) f
n=2.143 and 6,,.=23".
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Superifrazione

Light direction propagation in the PC for differents wavelength (~=1500nm and ».=1600nm) for
n=2.143 and 6, =23°.
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