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o High index glass balls used as retro-reflectors in the MATHILDE alignment system developed for HIE-ISOLDE  

o In the frame of the PACMAN (Particle Accelerator 
Components’ Metrology & Alignment to the Nanometre 
scale) project

• Same concept explored for FSI (Frequency Scanning 
Interferometry). Main goal: replace the standard corner 
cube shape retro-reflectors with balls

• Coating  to improve the intensity of reflected laser 
beam

Coated Glass Balls
-> 0.5 inch target

Coated Glass Ball –Distance wmeasurement test ith FSI

@Francois Morel

Back-up: alignment speres



Back-up: LHCb RICH upgrade
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Back-up: Microbuses
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Back-up: Microbuses



6T. Schneider TFG 22/06/2017

Back-up: Microbuses



7T. Schneider TFG 22/06/2017

Back-up: Microbuses



The new hybrid THGEM+Micromegas PDs 

Fulvio  TESSAROTTOPhiladelphia, 12/10/2017 - 6th International Conference on Micro Pattern Gaseous Detectors,  MPGD 2017

modular structure: one module = 600x300 mm2
Hybrid PD scheme

Standard Bulk Micromegas produced at CERN

𝜹𝑮 =
𝑮𝒎𝒂𝒙 − 𝑮𝒎𝒊𝒏

𝑮𝒎𝒊𝒏
< 𝟓%

good Micromegas gain uniformity
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The COMPASS THGEM design

12 sectors on both top and bottom, 0.7 mm separation

24 fixation points to guarantee THGEMs flatness

Thickness: 0.4 mm, hole diameter: 0.4 mm, pitch: 0.8 mm

border holes diam.: 0.5 mm

pillars in PEEK

Philadelphia, 12/10/2017 - 6th International Conference on Micro Pattern Gaseous Detectors,  MPGD 2017



CsI QE measurement

etching
THGEM number                            evaporation date     at 60 degrees    at 25 degrees

19 CsI evaporations performed in 2015 - 2016
on 15 pieces:  13 THGEMs, 1 dummy THGEM,
and 1 reference piece (best from previous coatings) 

11 coated THGEMs available, 8 used + 3 spares

Thick GEM 319 1/18/2016 2.36 2.44

Thick GEM 307 1/25/2016 2.65 2.47

Thick GEM 407 2/2/2016 2.14 2.47

Thick GEM 418 2/8/2016 2.79 2.98

Thick GEM 410 2/15/2016 2.86 3.14

Thick GEM 429 2/22/2016 2.75 2.74

Thick GEM 334 2/29/2016 2.77 3.00

Thick GEM 421 re-coating 3/10/2016 2.61 2.83

QE measurements indicate an average THGEM QE = 0.73 x Ref. piece QE, in agreement with 
expectations (THGEM optical transparency = 0.76)

Reference piece                                     7/4/2016                   3.98                 3.76

Thanks to Thomas Schnider and Miranda Van Stenis
Philadelphia, 12/10/2017 - 6th International Conference on Micro Pattern Gaseous Detectors,  MPGD 2017Fulvio  TESSAROTTO
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• Secondary beams of hadrons (p±, π±, K±) and leptons (e±, µ±) of very low energies 
(0.5 to 12 GeV) and intensities (103 particles/spill maximum).

• Individual particle detection required: profile, intensity, spectrometry, ToF.
• Large area detectors: 20 cm x 20 cm.
• First prototype ready for September 2017. Beam tests foreseen in the East Area in 

October/November. A total of 26 detectors ready for mid-2018.
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The layout for H4 is slightly different but involves an equal number of detectors.



Proposed instrumentation: 
• scintillating fibres read out by silicon photomultipliers (XBPF) 
• Scintillating fibres read out by photomultiplier tubes (XSCINT)

XBPF



XSCINT



New technical fellow (Jonathan Franchi), under supervision of Thomas Schneider (EP-
DT), has done an investigation on glues and thin foils to assemble the fibres

EJ-500 epoxy resin with 25μm kapton foil is the best combination



From a small prototype



To the real size detector



Assembly process

















The XSCINT module is giving some problems


