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Topics to be discussed

geometry affects o dissipation

matter » temporal dispersion
chirality « Lorentz, Drude,
anisotropy Debye

bi-anisotropy o Kramers—Kronig &
reaction and their global character
reciprocity e _mixing principles
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Anisotropy from geometry
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Polarization response
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Optical activity from geometry
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Chiral (handed) media

‘D) ([ ¢ —jK\/E\
B) Ux u ){H,

Kk chirality parameter (Pasteur parameter)




Plane wave propagation
in chiral (bi-1sotropic) medium:
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| Constltutlve reIatlons o
bi- |sotrop|c magnetoelectrlc media ‘




HANDEDNESS IN MATTER:

geometry and structure

LIGLIUS VIRGINELS

CONVOLVULIE ARVENSIS LOWNICERA SEMPERVIRENS BACILLUS SUBTILIS




Hegstrom & Kondepundi

Scientific American, Jan. 1990

HELICAL SEASHELLS
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MNHIe
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AMING ACIDE

CHIRAL CURRENTS
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HELICAL MEUTRIMNG MOT FOUND IN MATURE
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Presenter
Presentation Notes
jaa-a; kylläpä menee pieleen, kun fontit vaihtuvat – laatikkoihin ei enää mahdu se teksti mikä piti…


ANISOTROPIC
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Chirality dyadic (Ssymmetric)

() é é » K Ul + K Ul + x 4l
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Classification of bi-anisotropic materials

Symmetric | (RECIPROCAL)
art: _ _
! Dielectric Magnetic Chiral Cr,0,
6 parameters crystal medium medium
Anti- (NON-
svmmetric RECIPROCAL)
yrt Magneto- Biased Omega Moving
o DG ferrite medium medium

3 parameters




RECIPROCITY ?

an-dev;ij-Jadv
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Pasteur medium reciprocal :

[E,-J,dV = [E,-J,dv

isotropic
chiral slab




Faraday rotation

T ///'/' Magnetoplasma non - reciprocal :
a [ %

= [E,-J,aV = [E,-J,dv

Anisotropic permittivity :

eE=¢&., . +jgxl

symm




Kramers-Kron!
. relations

E(w) =1+ y(w); x=x-1x"
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Global character...
losses & dispersion can separate

In[12]= imaginaryPart[w ] =If[1-wz2, 1, 0]:
desimaalit = 50;
wl = SetPrecizion[0.1, 2desimaalit];
wl = SetPrecizion[10, 2 desimaalit];
1km = 200;
eInfinity = 1;
realPart[w ] :=

2
elnfinity + — CauchyPrincipalValue [j.mag:i.narﬂ'art [wrr] ; fwr, 0, {w}, Infinity},
i wrt2 -wt2

VWorkingPrecision — desimaalit, Precisionboal — 4] H



In[1%]:= imaginaryPart[w ] =Tf[1<w =2, 1, 0];
desimaalit = 50;
wl = SetPreci=zion[0.1, ?desimaalit]:
wl = SetPreci=zion[10, ?desimaalit]:
1lkm = 200;
eInfinity = 1;
realPart[w ] :=
2
eInfinity + — CauchyPrincipalValue | imaginaryPart [wr]
.
VWorkingPreci=ion — desimaalit, Precizionboal — 4] H
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High losses




Dielectric models for dispersion



Debye model

e(w)=¢e'(w) - )" (o)




Debye model s(w)y=¢, +———=
1+ jot
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[ orentz model




[ .orentz model
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Drude model




Drude model s(w)=¢ ——1
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Heterogeneities

* Modeling

* New effects



Maxwell Garnett mixing formula

E —E& &

- 1 c
Eqp=6+3T¢

g +2e. —1(g—¢.) ¢

eff




Maxwell Garnett

Eoff — €

C

— f gi_ge

Ep T 268, & +2¢,

Bruggeman (symmetric)

o — Eepy & — &gy

+ f =0

E,+26 & +26

(I1-1)



Aligned ellipsoids

E —C&
geffX:ge_l_fge : -
| g +(1-1)N, (g —¢,)

depolarization factor !
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Randomly oriented ellipsoids
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