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Tsefinition opticalstructures whose Gory are periodicfunction

of position
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Themedium looks exactly the same at x and

xtamfor
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is in the form of in Bloch wavevector

Ě ⼆Ēiciēiki Bloch waves
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where Ēi and IIE are periodicfunction of x i.e
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Cong
Similar to planewaves propagating wanes in waveguides

Bloch waves have dispersion characteristics

w_w ckj
I can be real or complex

real propagatingBlochwave

complex evanescent decaying wave

By invoking the concept of Blochwave the periodic
medium can be regarded as a homogeneouswaveguide

with wavevector Ě
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with
kEf2
kFjkzEfnr_j.f

IEwav__ils wave.E vector polarized perpendicular
to the yz plane
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where

A ěkzakskzzbt是管 器sink

B e ⼼
往僫⼀器 sink

ěa 专管⼀𠠬sink吲
D e co skin乩器器sinking
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20 TM wave p wwe.lt polarized perpendicular to yz plane

A f coskznb⼗号器⼀器 sink𠮩
B e ⼼经信器⼀ 器⻔ sink

c é 㔯器⽐ ⼀
⼝器 sinkn

bJDe ikzlcoskz.io ⼀是 器 ⼗
⼏
器

shkzbJ.Comments.rs

但别 relates the complex amplitude of the plane wave

in layer l with index n to those of theequivalent layer in

the next unit cell

i.e
nmn.mn m
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Next.solueEakeca.tl
Blochthereon

In a periodicmedium ie.net

ncztnyiiiiii.ieBloch wave

where EKCZJ Er.CZ⼗⼋ is a periodic function

Ny o E is the Bloch vector
When I is real propagating wave no loss

When I is complex evanescent wave

NextgoalisolveTDetermhewcblznnrsennr.nl
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The Bloch wave requires

㑎了 ⼀ 嗻⻔

𡀝忧品䰜

澏弬状𡀝1
èk 主 At DJ Did
cos KM 主 At D

K coKy⼆六cos El AtD

GmoWhen KcAtDi KI K is real ispropagatingBloch wave
When It At叫 1 k 笑 tiki Decaying Evanescent Blochwe

Meaning there is photonic bandgap of the periodicmedium

bandedges are the regimes KIA⼗⼝ 1
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Plug in Aand⼝
TE

ask n
K ⼼ 红 主器笠
sinkzasinku.basktacoshtb⼀主器⽐ 器⼦ sink.zasinkz.tk TM

Note
KEFÉ
king
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Show Figure of photonic bandgap

Note k is a function of wandky.lk 此 kg
So the banddiagram is 3 D

Next goal calculated the Size of photonic bandgap
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Parameters nil 45 m 2.65 a ⻮ 259nm b⼆点2 142M1110

13iamolorquateru.me stack bandgaps exist when kin 3丌5⼤

even photonicbandgap at 2丌 4丌 6不 vanish

Increasing indexcontrast n_n bandgap increases
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Nonquarter wave stack
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3 Bragg

I.in photonicbandgap powerflowalong Z axis is zero

meaning that the energy of the incident beam is totallyrefk.ie

implication byproperly designing theperiodiclayeredmedium
it is possible to achieve nearunityreflection

m mn m m n n n n n n
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lrnFfsnmi.andrnilrn.IE
where ICfs directly related to the reflectance ofsingleperiod
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占
川管 KA mn.mn 2 At theedgesof photonicbands

Ink in
when N 1 l N l 1

Inside the photonic bandgap 𢖯 ma ti Kin complex
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groupdelay
七⼆装

ˋlow groupdelaydueto
minimal

fmh_in

Applications

Fiber Brag grating CFBG

wuvwin

DRR Laser
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4 Transmission filler Defect in photoniccrystal

See slides


