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 ➯ 40 kHz (18 kHz acceptance)
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2 × 2 MuPix11 Module 
• (4 × 4) cm2 active area

• 50 − 100 μm sensor thickness

Low Voltage Data HV
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• 180 nm HV-CMOS technology

MuPix11:

High-Voltage Monolithic Active Pixel Sensor

Pixel Matrix: 256 × 250

Pixel Size: (80 × 80) µm2

Time Binning: 8 ns

Datalink Speed: 3 × 1.25 Gbps

➯  Poster Session (Mupix11 Quality Control)

More Information: 

Heiko Augustin
Thomas Rudzki 

https://archiv.ub.uni-heidelberg.de/volltextserver/30885/1/thesis_phd_augustin_gs.pdf
https://doi.org/10.1088/1748-0221/18/10/C10022
https://archiv.ub.uni-heidelberg.de/volltextserver/30885/1/thesis_phd_augustin_gs.pdf
https://doi.org/10.1088/1748-0221/18/10/C10022
https://indico.cern.ch/event/1323113/contributions/5823765
https://indico.cern.ch/event/1323113/contributions/5823765/
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▪ Theoretical improvements:
➯ Increase muon rate by 10 –  100 times
➯ Increase observation time
➯ Several smaller samples at once
➯ Probe local domains within sample

https://gitlab.cern.ch/corryvreckan/corryvreckan
https://gitlab.cern.ch/corryvreckan/corryvreckan
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▪ 2-layer tracking using pixel sensors
 ➯ Tracklet matching in Corryvreckan

▪ Basic vertex reconstruction
 ➯ Differentiate between simultaneous events

https://gitlab.cern.ch/corryvreckan/corryvreckan
https://gitlab.cern.ch/corryvreckan/corryvreckan
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▪ Transversal polarized surface 𝜇+ beam 
@ PSI – PiE3 beamline (HAL 9500)

▪ Goals
• Measuring vertex resolution < 1 mm

• Measuring spin rotation

• Mapping magnetic field in sample

• General setup characterization

• Measuring forward backward asymmetry

• Multiple sample / High-rate capability

• PID using charge deposition
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▪ Sample
• Improvised silverplate 

with various cutouts

▪ Results
• Intersection points of incoming muons 

and positron trajectories
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▪ Tracklet matching with Corryvreckan
➯ Cuts: spatial, temporal, charge, angle

▪ Manufacturing discrepancies
➯ Software alignment (difficult)

180 μm

250 μm

beam with little dispersion
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Positron rate: 𝑁 𝑡 /𝑑𝑡 = 𝐵0 + 𝑁0 ⋅ exp −𝑡/𝜏𝜇 ⋅ 1 + 𝐴0𝐺⊥ 𝑡 𝑐𝑜𝑠 ഥ𝜔𝜇𝑡 + 𝜙

Intrinsic asymmetry 
parameter of weak decay

Relaxation function of 
temporal decrease of 

the polarization degree  

Angle between positron 
and muon spin direction

Larmor frequency of 
muon spin precession:

ഥ𝝎𝝁 = 𝛾𝜇 ⋅ 𝐵ext + 𝐵int

Exponential 
muon decay

Background

time independent background

0 1 2 3 4 5 6 7 𝒕 [𝛍𝐬]

ሶ𝑵

µSR-Rotation 

asymmetry

muon decay

Positron detector in a fixed direction

𝜎𝜇+

ത𝐵

𝝁+

Positron detector
𝑁 𝑡 /𝑑𝑡 

ഥ𝜔𝜇

𝛾𝜇 = 𝑔𝐽 ⋅
𝑞

2𝑚
  ҧ𝜇 = 𝛾𝜇 ⋅ ത𝜎𝜇

ഥ𝝎𝝁
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