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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, mean free path

2. Pressure Ranges

3. Vacuum technical terms

4. Vacuum generation

5. Pressure measurement
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Collision rate: Number of collisions of a single particle per time unit

Volume collision rate: Number of collisions of all particles per time 
and volume unit (collision frequency) 

!: n/2  because a collision of 2 particles counts as one collision!

L08
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An Ar atom “travels” within a vacuum 
chamber at 20ºC   vertically 1 m 
upwards. Which fraction of its 
kinetic energy is transferred to 
potential energy?

Question:

L08

Kinetic gas theory – approximation -> Gravity ?
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Heat conduction in a gas and pressure?
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Heat conduction in a gas:

Heat flow:

Heat flow conductivity:

However only as long as

Heat flow conductivity increases by but

is independent from Pressure! 

L08
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In case

we find

Method for 
pressure 
determination!

Heat conduction in a gas:

Heat flow:

Heat flow conductivity:

However only as long as

Heat flow conductivity increases by but

is independent from Pressure! 
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Constants
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Gas kinetic formulas
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Gas kinetic formulas
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Chapter. 2: Pressure ranges and their 
characteristics

http://www.falstad.com/gas/fullscreen.html
L08
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Chapter. 2: Pressure ranges and their 
characteristics

The typical condition 
in vacuum systems

http://www.falstad.com/gas/fullscreen.html
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The definition of UHV is associated 
with the monolayer coverage time, 
while the other ranges are associated 
with the kind of gas flow.
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The definition of UHV is associated 
with the monolayer coverage time, 
while the other ranges are associated 
with the kind of gas flow.
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Viscous flow:
Mean free path << container 
dimension 
(Rough vacuum)

Knudsen flow:
Mean free path ~ container 
dimension
(Fine vacuum)

Molecular flow:
Mean free path >> container 
dimension

Monolayer coverage time > 
1min 

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

Pressure ranges in vacuum technology

L08
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Example: We assume that the inner wall of a spherical vacuum
chamber is covered by a monoatomic (gas) layer. The
pressure inside is 1·10-3 mBar.  

Q: How many particles are within the volume and how many
of them are attached to the wall? 
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Example: We assume that the inner wall of a spherical vacuum
chamber is covered by a monoatomic (gas) layer. The
pressure inside is 1·10-3 mBar.  

Q: How many particles are within the volume and how many
of them are attached to the wall? 

At this pressure, there are 20 times more 
particles at the wall than inside the “vacuum”!

Sphere:

L08
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Vacuum in space

https://de.wikipedia.org/wiki/Weltraum

Grob- VakuumFein-Hoch-Ultrahoch-
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