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Introduction
• 4 layers: two with horizontal strips, two with 

±1.5⁰ inclined strips
• 3 anode readout PCB per layer, 2 independent HV regions per PCB
• resistive anode strips creating amplification field
• 1024 readout copper strips per PCB with 425µm pitch
• micro-mesh and cathode compose drift pannel
• gas mixture: Ar/CO2 (93%/7%)
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Experimental setup
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Drift voltage scan

Max mesh transparency
• Layer 3 = 85%
• Layer 4 = 99%
Primary electrons collection efficiency  
• Layer 3 = 82%
• Layer 4 = 90%
Air contamination ~0.16%
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Gas gain
• 𝐸𝐶𝑑−109 = 22.6 𝑘𝑒𝑉

• 𝐸𝐶𝑢∗ = 8.1 𝑘𝑒𝑉

• 𝜔𝐴𝑟 93% −𝐶𝑂2(7%) = 26.49 𝑒𝑉

• 𝑛0 =
𝐸𝛾

𝜔
∙ 𝛿

δ – primary electrons collection 
efficiency
• 𝐺 =

𝑄

𝑛0

Q – total charge calculated from 
photopeak position

• 𝐸𝑎𝑚𝑝 =
𝑈𝑎𝑚𝑝

𝑔
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1st Townsend coefficient 
parametrization

𝛼 = 𝐴0𝑛 exp −
𝐵0𝑛

𝐸𝑎𝑚𝑝
,

𝐴0 = 𝑘𝐵𝐴, 𝐵0 = 𝑘𝐵𝐵.

𝐺 = exp
𝐴𝑝𝑔

𝑇
exp −

𝐵𝑝𝑔

𝑇𝑉𝑎𝑚𝑝
.

To extract the A and B parameters from the G(Vamp) dependence the 
expression was transformed to

𝑓 = 𝐴 exp(𝐵𝑥)

𝑓 =
𝑇

𝑃𝑔
ln 𝐺, 𝑥 =

𝑃𝑔

𝑇𝑉𝑎𝑚𝑝
.
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Townsend coefficient parameters

𝐴 = 79 ± 7
𝐾

𝑏𝑎𝑟 ∙ 𝜇𝑚
, 𝐵 = (1949 ± 128)

𝐾 ∙ 𝑉

𝑏𝑎𝑟 ∙ 𝜇𝑚

𝐴 = 58 ± 6
𝐾

𝑏𝑎𝑟 ∙ 𝜇𝑚
, 𝐵 = (1547 ± 134)

𝐾 ∙ 𝑉

𝑏𝑎𝑟 ∙ 𝜇𝑚

𝐴 = 111 ± 6
𝐾

𝑏𝑎𝑟 ∙ 𝜇𝑚
, 𝐵 = (2345 ± 77)

𝐾 ∙ 𝑉

𝑏𝑎𝑟 ∙ 𝜇𝑚

𝐴 = 95 ± 4
𝐾

𝑏𝑎𝑟 ∙ 𝜇𝑚
, 𝐵 = (2115 ± 62)

𝐾 ∙ 𝑉

𝑏𝑎𝑟 ∙ 𝜇𝑚
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Conclusion
• Gas gain of 4 sectors of the large size Micromegas 

module was measured.
• 1st Townsend coefficient parameters were 

calculated.

• Loss in primary electrons and low gain were 
observed at the layer 3. The cause was found to be 
gas leak at layer 3 at left side of the module.

• Oxygen contamination from primary electrons 
collection curves is estimated to be ~0.16%. 
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Thank you!
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Drift scan
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1st Townsend coefficient 
parametrization

𝐺 =
𝑛

𝑛0
= exp 𝛼𝑔 ,

• α – 1st Townsend coefficient, 

• g – amplification gap

𝛼 = 𝐴0𝑛 exp −
𝐵0𝑛

𝐸𝑎𝑚𝑝
,

• 𝐴0 = 𝑘𝐵𝐴, 𝐵0 = 𝑘𝐵𝐵

• 𝑛 =
𝑝

𝑘𝐵𝑇
- density of the gas

𝐺 = exp
𝐴𝑝𝑔

𝑇
exp −

𝐵𝑝𝑔

𝑇𝑉𝑎𝑚𝑝
,

• 𝑉𝑎𝑚𝑝 = 𝐸𝑎𝑚𝑝𝑔 – Amplification voltage
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Townsend coefficient parameters
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