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Struttura a bande
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Infinite Bragg: 1d PhC
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PhC in 1D
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Infinite Bragg




Origine del band gap

Mezzo uniforme

Legge di dispersione




Origine del band gap

[ Lord Rayleigh, “On the maintenance of vibrations by forces of double frequency, and on the propagation of
waves through a medium endowed with a periodic structure,” Philosophical Magazine 24, 145-159 (1887). ]
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Origine del band gap

E (x)= AsinHle

_ Gli stati degeneri a Ja []
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Tutti 1 sistemi 1d hanno gap

E (x)= AsmHn H
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Principio variazionale .
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Principio variazionale:_

gli autostati minimizzano il Uf (H) = ; =2
funzionale energia, quindi i modi I dre (’”)‘E‘
fotonici di piu bassa frequenza

hanno ampiezza concentrata nella regione ad alto dielettrico.
Inoltre un dato modo in generale conterra piu nodi rispetto a
un modo di minore frequenza.

In (MQ) le funzioni d’onda di piu

3.1 %1
bassa energia hanno ampiezza AN I d’n) Hy
concentrata nelle regioni a <H> = 3 >
potenziale minore. Vale anche in I d 7”)‘// ‘

MQ la “legge dei nodi”.



Origine del band gap

Splitting della degenerazione:

Aggiungiamo una state concentrated in higher index (&,)
piccola anisotropia has lower frequency
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Stati nel band gap
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Ingegnerizzazione del band gap
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Figure 2: The photonic band structures for on-axis propagation, as computed for three
different multtilayer films. In all three cases, each layer has a width 0.54. Left: every layer
hos the same dielectric constant £ =13. Center: layers alternate between e of 13 and 12,
Right: layers alternate between ¢ of 13 and 1.
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Struttura a bande per propagazione nel piano
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Struttura a bande per propagazione nel piano
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Tipologia dei modi

Modi EE Extended-Extended

¢E~1I glI

All'interno di una banda e dentro il cono di luce




Origine del band gap

Modi ED Extended-Decay

All'interno di un gap e dentro il cono di luce



Tipologia dei modi

Modi DE Decay-Extended

All'interno di una banda e oltre il cono di luce




Tipologia del modi
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Tipologia dei modi

Modi DD Decay-Decay

Stati di interfaccia
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Figure 10: Two superimposed x-pelarized band structures of a multilayer film, showing how
the bandwidths vary with k,. The blue lines refer to bands aleng (0,k,,0), while the green lines
baside them refer fo the same bands along (0, Ic,J, 7/ a). The regions in between are shaded
gray to indicate where the continuum of bands for intermediate k, would lie. Only modes
with electiic field oriented along the x direction are shown. The straight red line is the

light line & = ck]{. The layered material is the same as the one described in the caption

of figure 5.
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Angolo di Brewster
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’Zdure 15: Extended modes (shaded regions) for off-oxis propagation vectors (0, k,, k. ) in
a quarter-wave stack with £ of 13 and 2. The right side (blue) indicates modes with E fields
polarized in the x direction (TM or s-polarized), similar 1o figure 10. The left side (green)
indicates modes with flelds polarized in the iz incidence plane (TE or p-polarized). The
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Angolo di Brewster
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Confronto angolo Brewster vs angolo limite (n,=1.5)
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Specchio Omnidirezionale



Specchio Omnidirezionale
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Index ratio, n, / n,

Omnidirectional Mirrors in Practice

[ Y. Fink et al, Science 282, 1679 (1998) |

contours of omnldl recti onal gap size
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Effetti del disordine
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Figure 6.7: Calculated scattering state map for 1D ordered (top) and disordered (k
systems. The colorbar refers to the intensity of the field, being red the maximum val
dark blue the minimum. On the right the transmission spectrum is shown. On the top «
panel a sketch of the multilayer structure is shown (dark layers have higher refractive in
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