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Optical Activity (1) 
Rotation of the plane of polarization: 
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Optical Activity (2) 
Specific rotatory power: 
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Induced dipole moment: 

Material equation: 
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Fresnel equation: 
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← Reciprocal 



Optical Activity (3) 
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For propagation along the optic axes: 
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Fresnel equation: 

22
2

22
1

2 ))(( Gnnnn =−−→

n
Gnn
2

±≅→
n
G
λ
πρ =→

Parameter G: 

zxzyyxzyx ssgssgssgsgsgsgG 312312
2

33
2

22
2

11 222 +++++=

zyxjissgG jiij ,,,, ==→

Wave equation: 
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Optical Activity (4) 
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Eigenmodes in the absence of optical activity (G = 0): 
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Wave equation: 

In the coordinates system formed by D1, D2, & s: 
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Jones vectors: 
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Optical Waves in Crystals, A. Yariv and P. Yeh, 1984.  

Optical Activity (5) 
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Isotropic medium: 

Ellipticity: 
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Faraday Rotation 
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Verdet constant: 

Faraday effect: 

Material relation: 

extVB=→ ρ

extBG γ=

EBED ×+=→ exti γεε 0

← Magnetogyration coefficient 

← Nonreciprocal 

→ Application to optical isolators 
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