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MG #2026

Gas mixtures for drift chambers and MWPCs ®

Main component: a gas with a low average ionisation energy W, -
nobel gases have less degrees of freedom.

Add to this:

A component which absorbs photons (‘quencher”) produced in the
avalanche (deexcitation of atoms and ions) — an organic molecule
with a lot of degrees of freedom: isobutane, methane, CO,, ethane

A component which prevents that ionized organic molecules would
travel to the cathode, stop there, and polymerize to form poorly
conductive layers: a gas which has a low ionisation energy - methylal

A small concentration of an electronegative gas (freon,
ethylbromide) which prevents the electrons travel too far (to prevent
that electrons which escaped from the cathode start new avalanches)
allows to work at high gains (107)

‘Magic mixture”: 72% Ar, 23.5% isobutane, 4% methylal, 0.5% freon

P. KriZzan, Ionisation counters

Gas mixtures for drift chambers and MWPCs 2

For drift chambers in addition:

eNeed a gas with constant drift velocity (to simplify the drift time ->
distance relation)

eSometime low density (to reduce multiple scattering): add He
oL ong drift distances: no electronegative gas
«Gas with a small diffusion coefficient (‘cool’ gas): CO, DME

«To prevent anode wire ageing (a poorly conductive layer on the
anode — redices gain): add very little water or freon CF,.

P. Krizan, Ionisation counters
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The E field in the holes is non-uniform - 351'
large enough to get gas amplification of L
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Very simle production!

MICROMEGAS

Instead of the GEM foil use a mesh of thin
wires. The effect is similar.

2x GEM + MICROMEGAS

Probably the most popular combination at present.

P. Krizan, Ionisation counters



