
Avalanche Format ionAvalanche Format ion

Townsend Coefficient
Electron-ion pairs through 
gas ionization
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r emoved f r om at om. I onizat ion ener gies 
are smaller for heavier elements.
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Ef f ect ive I onizat ion EnergiesEf f ect ive I onizat ion Energies

Mean energy per 
ion pair larger 
than IP because 
of excitations

Lar ge or ganic molecules have low-lying excited rotational states 
excit at ion wit hout ionizat ion t hr ough collisions quenching additives



Oct 2001

W
. U

d
o 

S
ch

rö
d

w
e

A
m

pl
C

tr
3

Amplif icat ion CountersAmplif icat ion Counters
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Proport ional CounterProport ional Counter

Anode wir e: small r adius          
RA 50 m or less

Volt age U0 (300-500) V
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e Avalanche RI RA, sever al 
mean f r ee pat hs needed

Pulse height mainly due t o 
posit ive ions (q+)
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Pulse ShapePulse Shape
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pulse pile up, summar y 
inf or mat ion

dif f er ent iat e elect r onically, RC-
cir cuit r y in shaping amplif ier , 
individual inf or mat ion f or each 
event (= incoming par t icle)
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Sparking and Spark CountersSparking and Spark Counters

/p I mpact ionizat ion

Pr obabilit y 

Pr event spar k by r educing for ions: 
collisions wit h lar ge or ganic molecules 
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