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LIDyL laboratory (CEA/Saclay). 
Ti:sapphire laser (Coherent MIRA 900) 120 fs pulses at 550 nm. 
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Al Cathode

MEASUREMENTS with LASER

Test Beam Goal: study the performance with MIPs, radiator and CsI

New 
measuremen
ts done.. 
Analysis in 
progress
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The Set Up





Detectors and measurements 
preformed



Measurements Performed:
1. CsI and Ne-CF4-C2H6 80-10-10 (Sealed)
2. CsI and Al in Ne-CH4 95-5 (Sealed)
3.   CsI in Pure CO2 (Sealed)
4.   Al in Pure CO2 (Flushed) 

Photocathodes (from Saclay):
1. CsI
2. Al

Radiator: MgF2 (3mm for CsI, 5m for Al)

Remarkable work done in 
Saclay for the photocathodes 
evaporation (Mariam Kebbiri )

Thanks to the COMPASS colleagues (Yann Bedfer et al.) for providing 
us some help with the gas

Thanks to the Saclay colleagues Philippe Legou and Olivier 
Maillard that made a great job on improving the  internal 
cabling, signal routing and grounding



No results will be shown for the moment.. 
But (as appetizer)….

in Ne-CF4-C2H6 we reached…
• Time resolution < 100ps
• nphe > 5
• Efficiency.. Practically 100%

with Al photocatode and 5mm radiator almost fully efficient…

in CO2 we got (nicely shaped) signal…



Data Acquisition



Signal processing and Data acquisition

https://cividec.at/index.php?module=public.product_show&id=15&cat=0

https://cividec.at/index.php?module=public.product_show&id=15&cat=0


Timing



Time reference (about 200ps Rise Time measured in beam)

Thanks Sebastian and Stefano Mazzoni
CERN - Beam Instrumentation Group

.. The most loved present for the aimed 
measurements



Events Selection 
(Triggering and tracking)
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Triggering Scintillators System: 

Efficiency measurement:
Triggering Area smaller than 
Detector Active Area

Single muon event selection:
Rejection of high multiplicity 
events (showers produced in 
our system) – VETO scintillator 
5mm diameter hole

Essential help from Raphael Dumps on 
defining and making the scintillators in 
time for the beam.. with short notice.. 
Thanks!



Tracking System: Triple GEM and SRS/APV25

Three Triple GEM, XY readout, 400um pitch
Alignment of scintillators and detectors.
Validate the capability of selecting clean (pure muon) events.
Synchronized data taking with the oscilloscope (uniformity of detector response,…)



Triple GEM tracker for alignment of scintillators and detectors

Misalignment (before the last alignment step) of the two 5mm x 5mm scintillators



Triple GEM tracker to validate the capability of selecting clean (pure muon) events

VETO scintillator out (before 
final alignment – trigger on 
one 5mmx5mm and one 
100mmx100mm scintillator)

First Tracker

Second Tracker

Third Tracker

VETO 
scintillator 

IN
(plus improved 

alignment)

Final alignment and full coincidence

trigger on one 5mmx5mm, 
one 100mmx100mm and 
NOTHING in 100mm x 
100mm scintillator with 
5mm diameter  hole



Synchronous data acquisition 
between picosec and tracker



SRS Data Frame

Trigger Counter (written in each data frame 
of each APV) sent out in the “NIM OUT” FEC 
output (Michael upgrade in the FEC 
firmware) to be read in the oscilloscope 
together with the MCP and picosec signals

DAQ Synchronization: Oscilloscope and Tracker SRS/APV25 readout



Mechanical support and alignment 
(internal and global with the beam)



Status of the tracker two 
weeks before the beam

Status of the tracker two 
days before the beam (no 
physicist still around)

Status of the tracker after 
one day in the hands of 
physicist

Super grazie to  Miranda and her student for the 
impressive work done in a very short time

Internal alignment: the new tracker with linear motion system

only sketches ad 
drafts…

ready to go…



Special thanks to Antje and Benoit… for their patience

Global Alignment: Geometry Survey for the alignment with the beam

Remotely 
controllable 
table
(M. Jeckel)



Parallel (Parasitic) Measurements

Joking…



Parasitic measurement with 
Silicon Sensors 
(S. White & M. Gallinaro)



https://agenda.infn.it/getFile.py/access?contribId=138&sessionId=11&resId=0&materialId=slides&confId=8397

Parasitic measurements with SAMPIC
(S. White & M. Gallinaro)



Test beam @ H4
• Sensors tested in parasitic mode

• Used both scope and SAMPIC multi-
channel readout
• SAMPIC is a waveform and time-to-digital 

converter
• allows fine-time measurement (a few ps

resolution)
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a) Setup with the SAMPIC and the Si telescope

b) Signal trace @ 1800V and 50 dB preamp with 
MCP-PMT signal

signal trace @1800V 

MCP-PMT signal

Si telescope SAMPIC



Test beam @ H4
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MCP-PMT signal

signal traces

(green & red)
SAMPIC

beam

Si telescope 

• Signal traces from SAMPIC

• unpacked data



Future plans

• We are interested in the August Test Beam (even if GIF++ parasitic)

• New photocathodes from the CERN Thin Film & Glass service (T. Schneider, M. 
Van Stenis and C David ), Saclay and probably Hamamatsu

• Secondary Emitters.. diamonds

• Different/Proper gases – we were not ready for this test beam

• Different Powering and Readout schema to reduce spark induced damages in 
case we want to exploit extreme configuration (one cividec killed during the test 
beam)

• Resistive micromegas (?)

• Different Radiators (?)

• MCP time response characterization



For result you will 
have to wait but…

…maybe you can 
guess if we were 
happy or not …


