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Introduction 

What does vacuum mean? 

Vacuum: an absence of matter? 

□ Space where the molecules are strongly rarefied

compared ta atmospheric pressure

El quantum vacuum: 

10-9 mbar ~ 25 millions/cm3 at 20
°
c

Pollution source, background noise, 
parasitic interactions .... 

State minimum energy, vacuum fluctuation, ... 

a vacuum: full of matter !! 
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Introduction 

The scale 

 

Pressure 100 Pa(N/m2) = 1 mbar = 0,75 Torr 
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Vacuum basis Kinetic behaviour of gas molecules 

Maxwell-Boltzmann velocity distribution 

V c V m 

= ✓ 8R.T
V = C =

pR.T 
lr.M

nns 

M 

At 20°c Ar~ 394 m/s N2 ~ 471 mis

He~ 1246 m/s 

Dependent upon composition of gas and 

tempe rature 

residence time on the surface 

Frenkel formul 

•o -10-13 s

20 < E < 25 kcal/mol 

E desorption energy 

• 80 s < 1 < 5 days at 20 °C

lncrease pumping time 
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Vacuum basis 
Mean free path / monolayer formation time 

Monolayer formation time 

And considering the molecule as spherical, for perfect atomic 

arrangement: 

(very approximate) 

Orcier of magnitude one monolayer ~ 101 5 molécules/cm2

1 ~ 40 min at P=10-9 mbar (N2 )

1: ~ 3 sec at P=1 o-6 mbar (N
2

)

The concept of monolayer can appreciate the cleanliness of the surface 

Mean Free Path 

lt is the path length that a molecules traverse between two succesives impacts 

with other molecules. 

 

lm ~ 64 km at P= 10-9 mbar (N2) 

lm ~ 6.5 m at P=1 Q-6 mbar (N2) 
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Vacuum basis Outassing/ desorption 

outgassing 

Outgassing is the spontaneous evolution of gas from solid or liquid. 

desorption /degazing 

Desorption is the release of adsorbed chemical species from the 
surface of a solid or liquid. 

Particules (ions, photons, electrons, .... ) � 

\ 
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D'oU, un des fameux adages Sbadok: 

Je pompe donc je suis 
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Le dépôt NEG 

La pulvérisation cathodique magnétron 
1nétal à déposer 

el ÎB Arl 
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Paramètres de dépôt 

B = 100 G 

V=-S00V 

Pression Krypton: 2 10-2 mbar 

Vitesse de dépôt : 1 Ais 
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