
Drift chamber gas and amplifier-
discriminator

Introduction

• Time resolution ≈ 1ns
• Dynamic range up to 1:200
• Charge output: from 4 to 40 fC (?)
• Low sensitivity to pressure variation in range: 1000±20mbars
• Low sensitivity to temperature variation in range: 295±5Kº



Hall D electronics



Gas mixture

We will compare:
1. Ar + CO2 (80% + 20% )
2. Ar + C2H6  (50% + 50% )
3. Ar + CO2 + CH4 [a] (90% + 5%  + 5%)

[b] (90% + 9%  + 1%)



1. Ar + CO2

Drift velocity
Is sensitive to field 



Pressure and temperature sensitivity

Around E=1kV/cm,
We have Δx ≈ 2µm/mbar
Or Δx ≈ ± 40 µm for
interval (1000±20)mbars.
From thermodynamic
PV=nRT, or effect of
20mbar is equal to 6Kº.
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2. Ar + C2H6  (50% + 50% )

This is a classic mixture, it
has a perfect stability
around E = 1kV/cm point.
dx(K)/dK ≈ 0
dx(P)/dP ≈ 0
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Drift velocity vs. E comparison



3. Ar + CO2 + CH4

[a] Ar + CO2 + CH4 => 90%+5%+5%
[b] Ar + CO2 + CH4 => 90%+9%+1%

[a] [b]
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Both mixtures shows a lower pressure/temperature sensitivity then
(Ar + CO2). Mixture [b] has a near zero effect of

pressure/temperature
around E=0.8kV/cm.

×103[a] [b]



Conclusion:

Δx ≈ ± 20 µm
vs. (1000 ±20)mbar
or 295 ± 5Kºº, at
E=1kV/cm
Vd =4.7cm/µsec
δx = 180 µm

Δx ≈ ± 30 µm
vs. (1000 ±20)mbar
or 295 ± 5Kºº, at
E=1kV/cm
Vd =4.0cm/µsec
δx = 180 µm

Δx ≈ ± 40 µm
vs. (1000 ±20)mbar
or 295 ± 5Kº, at
E=1kV/cm
Vd =4.5cm/µsec
δx = 200 µm

Ar + 9%CO2 + 1%CH4Ar + 5%CO2 + 5%CH4(Ar + CO2)

Effect negligible for (Ar 50 % C2H6 50%), δx = 140 µm
There is a stable interval for (Ar + 9%CO2 + 1%CH4) at
E=0.7-0.8kV/cm and E=1.4-1.6kV/cm. There is no stable interval for (Ar

+ CO2) below E=2kV/cm

* δx is the longitudinal diffusion



Amplifier-discriminator

• All four gas mixture
produce the same
(±10% difference)
amount of e-ion
pairs (90-110) per
1cm of gas.

• Effect of diffusion
is dominate over
other



Gas mixtures gain

• The classic 50% Ar + 50% C2H6 and 80%Ar +
20% CO2, are similar.

•  The mixture [a] 90% Ar + 5% CO2+ 5%CH4  has
a factor 4 higher gain

• The mixture [a] 90% Ar + 9% CO2+ 1%CH4 ,
about 60 higher gain.



Generic amplifier-discriminator
circuit
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Conclusion and suggested tests.

• With current drift chamber prototype test a three component gas
mixture
• Design or find design a proto-amplifier-discriminator with
output amplitude control (positive FB control).


