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0. Introduction
Air pressure as a force to the walls of an empty container

1. Gas kinetic
Pressure as momentum transfer, Mol & Molvolume, Pressure units Partial pressure, Boltzmann Velocity&Energy distribution, 

Impingement rate, monolayer coverage time, 

2. Pressure Ranges

3. Vacuum technical terms

4. Vacuum generation

5. Pressure measurement
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Vacuum chamber 
or recipient

Crucible with Aluminum

In a vacuum chamber Al is evaporated from a crucible on 
a substrate.
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mixture of Al and Al2O3! 

Vacuum chamber 
or recipient

Crucible with Aluminum

Residual gas

In a vacuum chamber Al is evaporated from a crucible on 
a substrate.

Inside of the recipient we have residual gas like O2

L07

Application example
“VT L07 b   23:06

https://videocampus.sachsen.de/m/f0522551f4ce34726a5b59a6063aeac3c67df0cfbae8fd86d437f3f32e6acc8c5516b11ff9fcb452f670a33a4e9e3660fe19bbad7a24d3d42b1c48b1eb66ed8b


© J. W. Bartha 2020   

TUD internal use only!

Slide: 14

The film growing is therefore not pure aluminum but a 
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To get an idea on the requirements of the vacuum, we 
ask, at which pressure is the impingement rate of Al and 
O2 equal. (Worst case! – Sticking coefficient = 1?)

Now we assume an Al growth rate of 1µm/min and a 
monolayer thickness of 0.3 nm.
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Impingement rate of Al:
1ML = 0,3 nm
1µm/min = 3,3 103 ML/min    respectively.     55ML/s
if 1ML = 1·1019 Al/m2   => 

ZAl = 5,5·1020 Al/m2·s

Impingement rate of  O2 when equivalent to that of  Al:
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Resistivity vs. residual pressure
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http://www.falstad.com/gas/fullscreen.html

Mean free path (mfp)
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Example: mfp of Ar ( ø=0,376 nm) at RT and 1∙10-5 mBar 
or 1 10-3 Pa?
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Mean Free Path

http://www.falstad.com/gas/

P
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Determination of the atomic radius

L07



© J. W. Bartha 2020   

TUD internal use only!

Slide: 41

Determination of the atomic radius

L07



© J. W. Bartha 2020   

TUD internal use only!

Slide: 42L07


