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State – of – art 
! Meshes (woven, calendered, electroformed, or set as an array of

wires) are widely used as secondary scin8lla8on structures in the field
of rare event searches

! Excellent energy resolu8on and ability
to detect single-electrons

! Difficult scalability
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State – of – art 
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How it’s made
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Radiopurity

! Radiopurity of FAT-GEM studied at 
Canfranc Underground Laboratory
(thanks to I. Catalin Bandac and S. 
Cebrián) 

! No isotope was detected in 47.7 days!
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Setup - detail
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cold getter

hot getter

turbo

characterization vessel

recovery
system

Setup- overview
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Experimental campaign
! Data taken with 2, 4, 6, 8 and 10 bar of Xenon, 5.9 keV Fe source

! Structures studied: 

! Procedure: 

- 2 mm hole, 5 mm pitch
- 3 mm hole, 5 mm pitch
- 4 mm hole, 6 mm pitch

- scan of dri` field with a fixed electroluminescence
field (E   )

- find the op8mal dri` field (E   )
- scan of E
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2 mm hole structure
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Comparison with simula@ons – 2 mm hole

PRELIMINARY
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3 mm hole structure
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4 mm hole structure
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Yields comparison between the 3 structures
at different pressures
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Further studies

! Changed other variables:

- Removed anode mesh (2 mm holes)
- Structure with no rim (2 mm holes)
- Structure with 1 mm holes

- Comparison with mesh performance (10 bar)
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EL yields – all structures
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EL energy resolution – all structures
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VUV transparent FAT-GEMs

! PMMA itself not transparent to VUV
! For Argon PMMA + TPB used

for wavelength shifting after mesh
-> isotropic emission -> 50% loss
at the TPB plane and 50% loss
at the production point

C"%)5,'-..X,'1K>T1>L$2=>F"($ >-..X >..a

Coa8ng FAT-GEM holes with TPB -> light collec8on x1.8 with
respect to mesh configura8on
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! Possible to add a reflector layer -> improves light collection x2.9 with
respect to mesh configuration (according to Geant4 simulations)

VUV transparent FAT-GEMs- 2
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Nphe_mesh = Nph(VUV) * WLSE * QE
Nphe_FATGEM = Nph(VUV) * WLSE * QE + Nph(VIS) *QE



PSF Geant4 simulations

PSF of order
10 mm-σ can be 
deconvoluted
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VUV transparent FAT-GEMs – first light

! New structures with TPB inside the holes and reflectors currently under test

Observed S2 waveform
in Argon – PMT not
sensitive to 128 nm! 
-> hints of WLS
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Conclusions and outlook

! FATGEMs are promising radiopure and scalable structures for
secondary scintillation – based detectors

! Testing different structures, we were able to reach (and slightly
exceed) the energy resolution scale of the NEXT experiment

! The structures characterized so far do not make use of the
transparency of the bulk material. Recent success at evaporating the
TPB inside the holes at AstroCeNT. Stay tuned!

!"#"#!! $%&'(!)!!* +&,-,*.%,-/010 !)



Thanks for your aPen@on!
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