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• Measure Radon 
emanations of materials 
with a high sensitivity 
detector.

• Electrostatic collection 
of Radon daughters in the 
detector cathode.

• MICROMEGAS 
detectors are intrinsically 
radiopure.

• Track reconstruction of 
α and event
discrimination.

Motivation Detection method
222Rn decay

222Rn daughters: 218Po, 214Pb and 
214Bi are  ionized and can be 
collected in the detector cathode due  
the electric field. Finally the α’s 
from 218Po and 214Po can be 
detected in the MICROMEGAS.

Detection scheme MICROMEGAS detectors

Electric field simulation

• Drift region: Ionization of the gas and 
drift of the electrons to the mesh.

• Amplification gap: Avalanche of 
electrons generating a signal.

Charge and 
time 
resolution.

Charge and 
spatial 
resolution

Experimental set-up
17 x 17 pixels readout ~7 mm/pixel

AFTER 
electronics

MICROMEGAS 
(bulk) detector ~6cm 

of drift region

222Rn 
source

Detection 
volume 21.2 l

Mylar cathode

The 222Rn 
daughters are 
collected in the 
aluminized 
mylar cathode 
~3.5 μm 
thickness

AFTER-based electronics

Pulses 2D α event

3D α event
The pulses from 
the pixels are 
digitized, allowing 
2D and 3D 
reconstruction and 
event 
discrimination.

Results

214Po218Po

Geometrical effect

Track length vs Energy

Position of the 1st pulse

• Energy 
proportional to the 
α length.

• All α’s inside the 
detector, starting 
in the center 
(mylar cathode) 
and without pixels 
activated in the 
border

Cuts

• The 222Rn detector has 
been characterized with 
different cathode voltages 
obtaining a good 
performance.

• The detection efficiency 
has been measured 
obtaining good results 
ε218Po ≥ 0.20 

• Measure the background 
to calculate the sensitivity 
of the detector with the 
aim of a minimum 
detectable activity of 
100 μBq.

Conclusions and 
prospects

Detection efficiency:
Good energy resolution and stable gain; 
first measurements with a 222Rn source

LOSS OF TRANSPARENCY

Diffusion of 222Rn in the detection volume, measuring the 
efficiency with different cathode voltages.
There is an effect of loss of transparency in the 
MICROMEGAS detector for voltages >2 kV in the cathode.

Rate vs cathode voltage
Efficiency
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Electronic diagram
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