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INTERNAL BACKGROUND REDUCTION: GEM
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GEMs are: 

- principal producer of alpha particles that should be 
easily “fiducialised” 

- responsible for half of the ER

We have to contact with CERN GEM producer and T-REX 
people that developed low-radioactivity MPGD to go on with 
the development of low radioactive GEM; 

We were funded for 2021 for this (LNF);



INTERNAL BACKGROUND REDUCTION: CAMERA
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CAMERAs are responsible for half of the ER

Camera was unmounted 
and brought to LNGS 
separately evaluate 
radioactivity of its 
components. 

We hope we can identify 
main source of radioactivity 
and remove/substitute/
move away it

?

We have to 
measure the 
Orca Fusion
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Since the beginning, the plan was to assemble LIME with material that can be found also in low-
radioactive “version”;

We were funded for 2021 for this 

-glass for lens (RM1); 

-copper and acrylic (LNF);

The demonstrator will be 
assembled with low radioactive 
copper, acrylic, foils, lens. 

We have to scrutinising all 
materials, from the point of 
view of the radioactivity and 
mechanical properties; 

INTERNAL BACKGROUND REDUCTION: MATERIALS
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GAIN LINEARITY: SATURATION & LUMINESCENCE
We need some more studies and data to understand the behaviour and how to correct gain 
saturation: 

- Install PMT on LIME to exploit light signal from GEM2; 

- Readout electrical signals on LIME from GEM2 and GEM3

We could avoid gain saturation by exploiting luminescence: 

- Install metal grid (and then conductive foil) on LEMON to study electro-luminescence below 
the GEM

People from CERN Gas Detector Group is interested in both these studies and would like to 
collaborate, share info ideas and results with us



NEW MIXTURES
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The use of hydrocarbons can help in lowering the effective threshold in DM - mass; 

In Rome we have a simple set-up to study C4H10 + He/CF4 based ones; 

In general we should investigate binary and ternary mixtures with several hydrocarbons. 
Coimbra people can play and important role on this;



LIME
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We plan to install LIME al LNGS beginning of next year; 

By June GAS and DAQ system prototypes have to be ready to start Unshielded Data 
Acquisition; 

Brazilian group is working a lot on DAQ development and realisation; 

UK people will be crucial for gas radioactivity reduction
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THANKS!
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