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Plans
● Groups: INFN Ferrara, Bologna, Torino
● Plans is to test uRWELL with different strip pitch and resistivity with ASIC developed 

for BESIII experiment
– Test was performed last July, we bring updates to the setup to test the noise reduction

● We plan to operate with muons
● Gas mixture Ar:CO2 (70:30)
● Setup:

– 1 or 2 uRWELL “sandwiched” between 4 GEMs trackers, scintillators will provide trigger
– 100x50x50 cm, (100 cm along the beam direction)

●  Plan to perform HV scan on different prototypes
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Updates – Frontend Board

Developed by M. Mignone (INFN-TO) 
starting from the Frontend board used 
by AMBER to host the TIGER

It hosts two firefly to read the data 
and new LV connector to power.

More metallic band may improve 
grounding.
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Updates – DLVPC

Developed by A. Cotta Ramusino 
(INFN-FE) to host the new cables 
and simplify schematics to 
improve with respect to the 
constrained BESIII case

From GEMROC - LV

From GEMROC - Data

To FEB
Data

To FEB
LV
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Updates – HV and Transition board

To potentially reduce noise to the planar GEMs 
coming from HV

To host the new HIROSE connector
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Status of the procurment
● All the materials still have to arrive in Ferrara
● Most of the orders are done 

– Only one critical remaining is heat sink (started 
procedure with WEERG)

– Expected delivery of (most) materials in the next two 
weeks
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Status of the setup with BESIII FEBs

Instrumented 4 planar GEMs 
+ 1 uRWELL  (pitch 400 um, resistivity 77 Mohm/square)

2 GEMROCs
8 FEBs with cooling
(3 GEMs XY, 1 GEM X, 1 uRWELL X)

Interlock provided by CONTROLLINO system (check 
status of gas and cooling)

Cosmic rate ~ 0.1 Hz
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Ground and noise
L3 FEB used to readout the uRWELL
(missing channel 62 and 63 on both ASICS)

FEB ground connected via copper strips to transition board and to the uRWELL 
ground plane

Noise level compatible with planar GEMs

Operation on “standard” threshold:
2σ on T branch and 3σ E branch

uRWELL Tracker 
1 view 
instrumented 

Tracker 
2 view 
instrumented 
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Selected results

Sum of hits from 2 GEM planar
(1.5/3/3/5 and GEM @ 370 V)

uRWELL 
TOP = 550 V, 
drift = 1.5 kV/cm 
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Estimated noise
● Took “time sideband”, estimate rate by the formula

N_hit / (time_window * nTrigger * nStrip)

● Extracted rate:
– GEM 0 = 929 Hz
– GEM 1 = 1055 Hz
– uRWELL  = 912 Hz
– GEM 2 = 867 Hz
– GEM 3 = 1072 Hz
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Charge vs stripuRWELL

Trackers
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Effective threshold

Zoom of low charge seem to match the 
noise distribution
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Effective threshold

Noise compatible 
but threshold 
seems higher
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Cluster size and charge

uRWELL: All clusters, no tracking or selection
Top = 550V, drift 1.5 kV/cm
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Up to now
● Getting ready for the TB in Nov

– Procurement started, few things on the critical path but we are pushing to have all in 
Ferrara soon

– Most of the software machine ready (CIVETTA + GRAAL)

● Keep getting experience with the integration using the existing FEBs
– Stable acquisition
– Noise under control on both GEM and microRWELL
– Try to understand the source of the difference between effective threshold behavior in 

GEM and uRWELL 
● Do you have recommendation about the DLC, ground plane connections?
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