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Vacuum Technique: 
 
 
 

 
 
 
Time for the formation of a monolayer in dependence on the ambient pressure 
Particle density n, impingement rate , mean free path  
[13, p. 2] 
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Evaporation Technique: 
 
 
 

 
 
 
Evaporation velocity in high vacuum in dependence on the source temperature  
[3, p. 20] 
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Sputtering: 
 
 
 

 
 
 
Sputter yield Y of different materials as a function of the energy Ei of impinging Ar-Ions, 
threshold energy Ethresh and sublimation energy EO [1, p. 98] 
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Analytical Methods: 
 
 
 

 
      [3, p. 342] 
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Calculation of the conductivity of thin films: 
 
The starting point of all following considerations is the current density ej
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Since e and v


 are known, the electron density n has to be calculated:  
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From quantum mechnaics the number of possible states within a phase space element with 

the generalized co ordinates (q,p): 
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a) Conductivity without electric field  
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b) Conductivity with electric field in an infinite medium: Ohm's law 
 
Application of Boltzmann's transport theory: 

 
General formulation of Boltzmann's equation: 
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i. e. changes in the distribution function are only due to collisions (extremely short 
interactions of the components of the system). 
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Total differential: 
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Special shape of Boltzmann's equation for the electric field:  
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Ansatz for the collision term determines the detailed solution of Boltzmann's equation: 
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Boundary conditions: E


-field in x-direction, homogenuous field strength. 

 
Ansatz: Aff 0  , A=A(E)...distortion term, independent of v
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The current density is again calculated by: 
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Calculation of one component of j


, xj : 
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In the above equation only the derivation 
x

0
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is unknown. It can be calculated by the 

known Fermi distribution and yields a Delta function (see sketch): 
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* : Solution of the integral: solve analogous equations in y and z and the determines 
jx+jy+jz: 
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Arbitrary co ordinate system:  
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c) Conductivity of thin films: Fuchs-Sondheimer-equation  
 
Ansatz: Aff 0  , A=A(E, z)...distortion term, independent of v


, but now dependent on 

the position within the film 
 
Possible boundary conditions: 
 
* Specular reflection at the film interfaces: no difference to the bulk  
 
* Diffuse reflection at the film interfaces: 
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Boundary condition for diffuse reflection: f(z=0)=f0 

0

)0z(A

x

0
0 f)K1(

v

f

m

eE
f)0z(f 


  




 

1K   

  



  



I
Dz0z

fürlösenzu

3v

z

x

0

3

j

3

x

0
0

3

vde
v

f

m

eE
v

h

m
e2vd

v

f

m

eE
fv

h

m
e2j z

0 



 





















 





  

For solving I the average from z = 0 to z=D has to be calculated, then   script. 4.57 
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