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Analysis of 2012 Beam Test 
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2012 Beam Test @ DESY 
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Beam test (2012/Nov./20 - Dec./20) with LP1 



Beam Test Status 
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Purpose: take more and various data 

                than the 2010 beam test 

2010 2012 

𝐵 = 1T 𝐵 = 0T, 1T 

𝑧-scan (5cm ~ 55cm) 𝑧-scan (2.5cm ~ 50cm) 

𝑥-scan (-2cm ~ 2cm) 

𝜃-scan (−10∘ ~ 10∘) 

𝜙-scan (−10∘ ~ 10∘) 

different gains, shaping times 



Results 
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2012 data 

2010 data 

MC (Neff = 28.5) 

𝑥𝑦-resolution, central module, row 17 
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Results 

• 2012 data are consistent with 2010 data at 

the short drift length, but not consistent at 

the longer drift length. 

– Other group using LP1 at 2012 also observed 

the same phenomena. 
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Results and MC 
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MC w/o 

charge loss 

MC w/ charge loss 

(-0.5%/cm) 

-0.5%/cm charge loss can explain 

the behavior of 2012 data. 

• gas leak? 

• problem in 

     O2 monitor? 
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Analytic Formula of Spatial Resolution 
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Ryo Yonamine’s 

PhD thesis 
 

[A]: systematics 

       due to finite 

       pad size 

[B]: diffusion effect 

[C]: electronic 

       noise effect 

[D]: primary cluster 

       fluctuation 

(Now in Universite 

Libre de Bruxelles) 
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Analytic Formula of Spatial Resolution 

• The analytic formula can explain the 

behavior of 2010 data well. 

• The spatial resolution for the drift length 

can be understood. ---> extrapolated to 

real ILD-TPC 
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Extrapolation to ILD-TPC 
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The expected performance from the beam test 

satisfies the requirement of ILD-TPC. 
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Study of GEM Discharge 
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Discharge Problem 
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Gain drops found ---> caused by discharge 

Current discharge rate is too high.: ~O(10-3 - 10-4Hz) 

by P. Gros 



Study of GEM Discharge 

• We observed a lot of discharges. 

• Kato-san (Kinki U.) is now working on the 

GEM discharge experiment. 
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by Y. Kato 
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T2K gas (2013.8.16) T2K gas (2013.10.15) 

𝐼 > 10.355𝜇A 

3.3 × 10−4Hz 

𝐼 > 10.360𝜇A 

1.1 × 10−5Hz 

𝐼 > 10.360𝜇A 

2.9 × 10−6Hz 

𝐼 > 10.365𝜇A 

8.6 × 10−8Hz 

by Y. Kato 
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P10 gas (2013.10.10) 

𝐼 > 10.285𝜇A 

1.1 × 10−4Hz 

𝐼 > 10.290𝜇A 

8.8 × 10−5Hz 

same two GEMs were used 

with T2K gas (2013.10.15) 

 

discharge rate is higher than 

T2k gas data (2013.10.15) 

by Y. Kato 



Results of Discharge Experiment 

• The discharge rate of T2K gas and P10 

gas were measured without gain 

calibration. 

• The discharge rate of T2K is lower than 

that of P10. 

– T2K: < 1.1 × 10−5Hz 

– P10: 8.8 × 10−5Hz 

• More studies are needed --- ongoing 
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Gate Device 
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Ion Gate Device 
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Next Module Design 

(Mock-up System) 
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Current Asian LP GEM Module 
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by T. Matsuda 



Current Asian LP GEM Module 

27 by T. Matsuda 



Current Asian LP GEM Module 
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by T. Matsuda 



Problems & Issues 
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by T. Matsuda 



Next Asian LP GEM Module 
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Next Asian LP GEM Module 
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by T. Matsuda 



Mock-up Study 
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Mock-up Study 
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by T. Matsuda 



Summary 
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Summary 
• We took various data at the 2012 beam test. 

Expected performance by the beam test 

satisfies the requirement of ILD-TPC. 

• GEM discharge study is now ongoing. 

• Local field distortion study with laser: next talk 

• We need gate device for ILD-TPC. Studies for 

wire gate and GEM gate is now ongoing. 

• Development for next Asian LP GEM module 

(Mock-up system) is now ongoing. The first 

assembly will come by the end of January. 
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