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The New Small Wheel 

Corrections 

Experimental Setup 

   

currently 90% of the trigger rate in the end-cap region 
Fake rate increases with luminosity: After LS2 
LHC’s instantaneous luminosity will be 2-3 x 1034 cm-2 
s-1, one bunch crossing every 25 ns. 
 

Monitoring 

Small-Strip Thin Gap Chambers 

The sTGC Collaboration 

Introduction 

Read-out:  
VMM: chip interface connected to the 
chamber (shaper discriminator) 
Jack’s Cards: configure VMM and do the 
Analog à Digital conversion 

Beam: 
32 GeV pion beam  
Rate 1kHz  
Beam spread: 1 cm2 

Prototypes: Module -1 
Heigh: 1.3 m 
Width: 1.1 m  
 
40 cm x 60 cm chamber. 

Motion Table: 
Vertical: +/- 37 cm 
Horizontal: +/- 140 cm 
 

Gas system: 
Chamber filled with 55% CO2 

+ 45% n-pentane 
Highly-quenching mixture, 

electrons drift at high velocities 
 

Preliminary Resolution 

- Clean-up using timing information 
- Layers shifted by half a strip 
- Single cluster per layer 
- Pedestals subtraction 
- Cluster shape 
- Correct residuals for S-shape (bias 
towards strip center) 

To be able to extract the resolution from 
sTGC+Telescope combined data we need 
to take into account multiple scattering 
and relative misalignment 

Immediate feedback essential to: 
- Check proper connections 
- Check synchronization 
- Avoid chamber supports 
- Tweak beam intensity (goal: one 
particle per event) 
- Tweak gain and threshold (goal: 
4.3 hits per cluster) 

Israel (Weizmann Institute, Tel Aviv University, Technion); Canada 
(Carleton University, McGill University, Université de Montréal, Simon 
Fraser University, TRIUMF, University of Victoria); Chile (Universidad 

Técnica Federico Santa María); China (Shandong University) 

Each module is built with 4 gaps each containing: 
Strips, wires, pads 
Important to measure the angle of the muon trajectory: 
need high resolution on the strips 
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EUDET Telescope: 
3+3 pixel sensors:  
2cm (high) x 1cm (width) 
Pixel size: 18 x 18 µm 
 

Trigger: 
2+2 scintillators + PMTs around 
the first and last pixel sensors 
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T1049 team at Fermilab Test Beam Facility,  
7-22 May 2014 
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Correlation between pixel sensors 

Noisy channels 

Diagonal = Tracks 

Cluster mean biased towards 
the center of the strip 
+ bias due to cross-talk 
between strips 
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Fit EUDET hits (i.e. inclusive) 
Track with EUDET hits 
Compute mean residual 
Neglect silicon uncertainty 
4 sTGC residuals = ytrack - yhit 

Layer (Module -1)! 1! 2! 3! 4!
inclusive residual [!m]" 43 ± 1 µm" 62 ± 1 µm" 84 ± 1 µm" 54 ± 1 µm"
exclusive residual [!m]" 139 ± 2 µm" 88 ± 1 µm" 119 ± 2 µm" 175 ± 3 µm"

resolution [μm]! 80 ± 2 µm! 70 ± 1 µm! 100 ± 2 µm! 100 ± 3 µm!

inclusive residual 

exclusive resolution 

σ = √(σinc x ️ σexc)!

residual wrt pixel 

       L1 muon trigger rate is high 
in the forward region: fakes are 

Goal of the NSW :  
- Reconstruct muon tracks with high precision 
(Micromegas detectors, MM)  
- Provide information for the Level-1 trigger 
(small-strip Thin Gap Chambers, sTGC)  
Performance requirements:  
- 1 mrad angular resolution 
- 100 µm position resolution 
 

sTGC – MM – MM – sTGC 

1.8 mm 
pitch 

1.4 mm 

3.2 mm pitch 

sTGC Module -1  

Good Bad 


