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Imaging Ellipsometry (IE) NULL Ellipsometry (in that paper)VS

Thin Film (ex. fatty acid)

substrate (ex. water)

Laser

Polarizer

Compensator Objective

Analyzer

CCD

α

tan α = n2/n1

Brewster’s Law

We can obtained by Re(r) + Im(r)
Using the Brewster’s law only obtained 

by Im(r)

D, y : ellipsometric angle obtained

Introduction – ellipsometry at thin films



Principles of Ellipsometry
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Fig. 1 Film-Covered Surface  
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Total Reflective Coefficient :
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Principles of Ellipsometry
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The sum of the geometric series :
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In Fresnel’s Identities
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Fresnel equation



Principles of Ellipsometry
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Similarly….
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Ellipsometry Parameter : ,D 
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 D   

Im(r) at Re(r) = 0 

IN THAT PAPER (measured by Im(r) part)

Re( ) Im( )r r 



Principles of Ellipsometry – inhomogeneous dielectric surface 

At perfect interface

r

d

a

Surface roughness

Surface density variation

Surface anisotropy

Can originate from three 

contributions


The value of     depends upon the particular profile, different profiles can 

have the same value.



-

Im(r)=ρ  at Re(r)=0 / 1d 



Principles of Ellipsometry – inhomogeneous dielectric surface 

r d a     

Fermi profile

Approximating the integrals by the layer thickness d



Result

Sample – Alkane (Cn = CH3(CH2)n-2CH3)        n = 17, 20 and 36

Surface phase transition temp.

Above the bulk melting 

temp.



Interface profile proposed by X-ray study

Unstructure!!Densely packed 

alkane monolayer

X-ray studies have proposed



Interface profile proposed by X-ray study

is due to only to surface roughness. (above      ) 

ε1 = 1.00 (air) and ε2=2.05 (typical of an isotropic liquid alkane phase) 

and measured value 
-

3ρ 1 10 

We obtained with eq. (1) and (2) : 0.70t nm

X-ray data is 0.43 nm 

msT

0.12d nm  



Interface profile proposed by X-ray study

below  msT

X-ray data is increased in the electron density in the surface layer of 

about 20% 

Using the Clausius-Mossotti relationship
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Density increase obtain ( ) 2.35z msT T  

is due to only to density increase (below      ) and layer thickness 2.5 nm  msT

Using eq.3 0.43d nm 

According to eq. (1) 
-

3ρ 6.4 10   36.4 10 D  

BUT



Compensation of layering by roughness



Compensation of layering by anisotropy



Alternative interface structure model




