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Outline
• Laboratory tests

• mmDAQ-based THGEM online monitoring tools
• mmDAQ-based THGEM analysis tools

• Nov. 2012 Test beam operation
• Future plans

THGEM geometry
• 100×100 mm2 electrodes 
• a = 1mm, d = 0.5 mm, 

t = 0.4 mm, h = 100 µm
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Laboratory tests
• Tests were held at CERN in October 2012

• Using both self-trigger and external trigger

• Goals
• Confirm that different THGEM signals can be read by 

the SRS
• With and without resistive layers
• Fast and slow rise time (different latency wrt the trigger)

• Adjust the mmDAQ software 
• Learn how to use it

• Test the THGEM monitoring and analysis tools

• Thanks Marchin, Kostas & Eraldo !
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Laboratory tests - The setup

fast CSP connected 
to the top/bottom 

THGEM electrode 
for self-trigger

SRS FEC

SRS anode

DAQ & Monitoring 
PC

SRS anode

2 scintillators for 
external trigger
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Laboratory tests - The configurations
• Standard THGEM with 1 mm induction gap

• With and without multiplication in the induction

• Sparks delete the FEC / APV configuration
• Only hard reboot of the FEC recovers the SRS

• Damaged one APV which had no protection diodes 
→ Added resistive layer on top of the pads “to be on the 
safe side”

Standard CSP and scope
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Laboratory tests - The configurations
• Resistive segmented WELL

• The peak time is delayed 
• wrt standard THGEM
• wrt the trigger

•  The latency was flexible 
enough to account for this 
delay

Standard CSP and scope
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Laboratory tests - Adjusting the mmDAQ

• Finding the correct mapping turned to be a bigger problem than we 
expected

• Red - PIN number ↔ APV number ↔ Yellow - pad number
• We needed a mapping between the APV number and the pad number

• Several pins were not soldered properly 
• We couldn’t irradiate a single pad at a time
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Laboratory tests - Adjusting the mmDAQ

Fe55                  Sr90                  

Recomm 
Preliminary processing

mmDAQ

Recomm 
Preliminary processing

mmDAQ
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Laboratory tests - THGEM add-ons to mmDAQ

• Additional THGEM tab
• Pulse height and jitter distribution per pad
• 2D THGEM-based Beam Profile 
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 Nov. 2012 Test beam - The setup

• A single FEC for the tracker and the two detectors 
→ Guaranteed synchronization between the two systems

• mmDAQ used for both the tracker and the two detectors
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Nov. 2012 Tests beam - The configurations

• We tested 6 configurations in total
• Single stage with 1 mm induction gap → total thickness 6 mm
• Resistive segmented WELL

• 0.4 and 0.8 mm thickness → total thickness 6 mm
• Double-stage RSWELL+THGEM

• 1.5 mm transfer gap , 4 mm drift → total thickness 6.3 mm
• 1.5 mm transfer gap , 3 mm drift → total thickness 5.3 mm
• 1.5 mm transfer gap , 2.5 mm drift → total thickness 4.8 mm

• Always used resistive layers
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Nov. 2012 Tests beam - Operation

• Very friendly, easy to use system
• Fast online feedback 

• Quick adjustment of the latency
• Quick adjustment of zero order suppression factors
• Quick ‘pulse height distribution’-like spectrum

• Almost transparent integration with the tracker

• Very fruitful collaboration
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Nov. 2012 Tests beam - Operation

• Successful operation of the different configurations
• Successful operation in muon and pion beams
• Successful operation in rates up to 70 KHz

RSWELL 0.4 mm

Muon beam

PreliminaryPreliminary

Double-stage 4 mm induction

Pion beam

Preliminary
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Nov. 2012 Tests beam - Operation: discharges

• From the detector point of view 
• Very stable resistive WELL-based configurations
• Almost no discharges, only small voltage drops (1-5 V) were 

observed at low probability

• From the SRS operation point of view
• Small voltage drops did not affect the operation
• Discharges required reconfiguring the APV

• In rare cases required hard restart of the FEC
• No APV was damaged
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Nov. 2012 Tests beam - Preliminary results

• The data analysis is on-going
• RSWELL: recorded over 97% efficiency and less than 1.1 pad 

multiplicity
• Double-stage configuration: over 96-97% efficiency with larger 

(~1.3-1.4) pad multiplicity
• Analyzed only data with low transfer field

RSWELL 0.4 mm
muon beam

Double-stage
pion beam

Preliminary

Preliminary

Preliminary

Preliminary
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Plans
• Start using SRS in the lab at WIS
• Further develop THGEM tools

• ADC counts to charge calibration for different 
configuration

• Gain Vs. effective gain for different configurations
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THGEM evaluation with MICROROC

• Will be reported by Max in WG2 session
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