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μ-RWELL Position Resolution 
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Charge Centroid reconstruction method

The track position is determined as a
weighted average of fired strips

GOOD FOR ORTHOGONAL TRACKS

FOR INCLINED TRACKS &/or HIGH B FIELD 

the Charge Centroid method gives a very broad 
spatial distribution on the anode-strip plane.

𝝁𝑻𝑷𝑪	𝒓𝒆𝒄𝒐𝒏𝒔𝒕𝒓𝒖𝒄𝒕𝒊𝒐𝒏

The spatial resolution is strongly dependent on the impinging angle of the track → A non-uniform resolution
in the solid angle covered by the apparatus → Large systematical errors.
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The μ-RWELL Development for Large Area Detectors : Spatial	resolutio𝑛	 → 𝝁TPC reconstruction

A possible solution :     𝝁𝑻𝑷𝑪	𝒓𝒆𝒄𝒐𝒏𝒔𝒕𝒓𝒖𝒄𝒕𝒊𝒐𝒏
Ø The electrons created by the ionizing particle drift towards the amplification region
Ø In the μTPC mode from the knowledge of the drift time and the measurement of the arrival time of electrons, the

track segment in the gas gap is reconstructed

Ø The fit of the digitized charge signal as a function of the sampling time gives the arrival time of drifting electrons.

Ø By the knowledge of the drift velocity, the 2D trajectory of the ionizing particle in the drift gap is reconstructed.
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The μ-RWELL Development for Large Area Detectors : Spatial	resolutio𝑛	 → 𝝁TPC reconstruction

The 𝝁𝑻𝑷𝑪 reconstruction algorithm:         𝑧! = 𝑣"#$%& $ 𝑡! − 𝑡'

4

G. Bencivenni et al 2021 JINST 16 P08036

tkThe 𝝁𝑻𝑷𝑪 algorithm requires 
knowledge of:

• the reference time t0
• the strip charge arrival time tk
• the charge drift velocity vdrift

It requires a fit for each hit strip Electron drift velocity of different gasses, 
as a function of the applied electric field

PDG
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Tests performed on 1D 𝝁 −Rwell prototypes

• The reference time t0 is provided by
plastic scintillators providing the DAQ trigger

• The reconstructed track: z = p0 +p1 x
is used to provide the “measured” x at the 
middle plane of the detector: 𝑥 = %!&'"

'#

Zc=3 mm

X

G. Bencivenni et al 2021 JINST 16 P08036

1D 400 𝜇m pitch
Ar:C02:CF4 
40:14:45
Gas mixture

ePIC Collaboration Meeting July 26 2024 – Annalisa D’Angelo



6

Tests performed on 1D 𝝁 −Rwell prototypes

G. Bencivenni et al 2021 JINST 16 P08036

1D 400 𝜇m pitch
Ar:C02:CF4 
40:14:45
Gas mixture
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Tests performed on 1D 𝝁 −Rwell prototypes

ePIC Collboration Meeting- July 25 2024 – Annalisa D’Angelo

E=0.5 KV/cm E=3 KV/cm

Combined results of 1D space resolution from charge centroid (CC) and 𝜇-TPC algorithms 

1D 400 𝜇m pitch    Ar:C02:CF4 40:14:45   Gas mixture
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Future test on 2D GEM+𝝁Rwell+ 𝝁 TPC  

2D GEM - 𝜇Rwell Technology

PCB read-out 𝜇 −Rwell GEM cathode

3/6 mm gas gap 

2/3 mm transfer gap

• Two  2D 10cm x10 cm  GEM- prototype with 400 𝜇𝑚 pitch à la Compass are being produced

• A Test beam will take place at CERN on 13-27 November 2024.

• The detector response will be tested as a function of the tracks angle in 2D

New detector holders
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2D 10x10 cm2   GEM-𝝁Rwell prototype assembly 

GEM-𝜇Rwell 10x10 cm 2 prototypes assembly

GEM foil

Glue on peek frame GEM stretching

GEM tension measurement

Frame assembling
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2D 46x38 cm2   Large Area 𝝁Rwell prototype with capacitive Sharing 

30 mm drift gas gap

Ar:CO2 70:30 590 V

First tests on large gas gap
With capacitive sharing show good 3D track reconstruction 

By Carlo Gustavino
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• Start time t0

• Charge sampling at 50 MHz
• Number of sampling larger than the maximum drift time
• Precise tk determination in the data stream: rise-time fit not the time of the maximum 

collected charge 

Requirements to the DAQ electronics
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𝝁-TPC PROs and Cons 

The 𝝁-TPC algorithm requires:

• Precise charge timing information
• A start timing information
• A fit for each strip signal
• A fit for each track
• Never systematically applied on 2D 
𝜇-Rwell detectors

• Never applied to 2D GEM- 𝜇-Rwell
detectors

• Very complicated for multiple tracks
• Is it compatible with charge 

sharing? 

PROs

The 𝝁-TPC algorithm provides:

• Improved position resolution for 
Inclined/bent tracks

• The timing information is 
embedded in the detector 
response

CONs
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