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Rough Summary of Gas Study 
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● Goal: To decide which gas we will use for E80-CDC, Ar-C2H6 or Ar-CO2.
● Policy

○ Performance; Ar-C2H6 > Ar-CO2 > required level ?
○ Started from checking a raw signal and getting the gain curve

● What I did
○ Simulation with using Garfield(++)

■ Electric Field, Drift Velocity, Diffusion, Gas Gain, Drift Time… 
○ Test Chamber (55Fe and 90Sr)

■ Get the wave form with 55Fe
(raw signal from a sense wire and analog signal after pre-amp)

■ Gas Gain of Ar-C2H6 (50:50), Ar-CO2 (82:18, 87:13, 90:10, 94:6)
● by analysis of wave form and QDC spectra with 55Fe 

■ Rough efficiency with 90Sr
○ E15-CDC (Cosmic Ray)

■ Layer Efficiency, Tracking Efficiency, Position Resolution (Residual)



Rough Summary @Test Chamber
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Rough Summary @Test Chamber with 55Fe 
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Rough Summary @Test Chamber with 55Fe 

5
We got gain curves experimentally.



Rough Summary @Test Chamber with 55Fe 
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Wave form of Ar-CO2 is a little wider than of Ar-C2H6.



Rough Summary @Test Chamber with 90Sr 
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Ar-CO2 (90:10) Ar-C2H6 (50:50)

– 2400 V, peak = 139 ns, (Eff = 0.996)
– 2300 V, peak = 100 ns, (Eff = 0.958)
– 2200 V, peak =   44 ns, (Eff = 0.627) 

– 2800 V, peak = 97 ns, (Eff = 0.998)
– 2700 V, peak = 68 ns, (Eff = 0.928)
– 2600 V, peak = 38 ns, (Eff = 0.495) 
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Rough Summary @Test Chamber; ToT (Raw) with 90Sr 
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Rough Summary @Test Chamber; ToT (Raw) with 90Sr 

*** Ar-CO2 (90:10), 2300 V; The value of efficiency is mistook. *** 

We need to apply higher HV in case of Ar-CO2 to reach the enough efficiency. 



Rough Summary @E15-CDC
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Rough Summary @E15-CDC 
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Rough Summary @E15-CDC 

120 < peak < 160 80 < peak < 100 
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Rough Summary @E15-CDC 

ToT of Ar-C2H6 (50:50), Layer#1

2600 V, peak=43 ns 2700 V, peak=78 ns 2800 V, peak=94 ns

c.f.) 90Sr
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Rough Summary @E15-CDC 

ToT of Ar-CO2 (90:10), Layer#1

2200 V, peak=29 ns 2300 V, peak=70 ns 2400 V, peak=128 ns

c.f.) 90Sr
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Rough Summary @E15-CDC 

Sim by F. Sakuma
Measurement

We can obtain drift time distribution difficult to understand.
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Rough Summary @E15-CDC 
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Rough Summary @E15-CDC 
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Rough Summary @E15-CDC 
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Rough Summary @E15-CDC 



Additional study @Test Chamber
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Additional study @Test Chamber

90Sr, Raw Sig

90Sr, After pre-amp

ArCO2, 
2200V

ArC2H6, 
2700V


