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Introduction

• CYGNO 30 (for current knowledge) will consist of 3x25 CYGNO 04 modules.

• All the modules are adjacent and enclosed in a common PMMA vessel

• Simulation done to study the gamma background in the CYGNO 30 detector

• Background for dark matter searches (misidentification at low energy)

• Background for the solar neutrino physics case

• CYGNO 30 will be realized in with ultrapure materials:

• Every detector component  Most radiopure material used up to now employed→
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Field cage rings 3GEMs Vessel

Full detector

Detector geometry

Top view

Detector sizes

Cathodes 50 cm x 80 cm x 1 cm

GEMs 50cm x 80cm x 60  μm

Rings inner 50 cm x 80 cm x 1 cm
+ 2 mm thickness

GEMs spacing 2 mm thickness

Rings spacer

Vessel

Such that 32 rings fit 
equidistantly in 50 cm lenght

1 cm with respect to the 
detector + 1 cm thickness

Lens 1 cm Ø x 2 mm
57.7 cm from the GEMs

Sensors 10mm x 18mm x 1 mm
6 cm distance from Lens

Sensors Lens

Lateral view
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Material radioactivity level

DRIFT aluminum cathode

• Taken from the spreadsheet

Cathode made by the same material of the field cage given the high U content

Sensors
This column 

for val
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Radioactive decay simulation
• Physics list used: FTFP_BERT_HP: for “radiation 

protection and shielding application”

• For every detector element (GEMs, Cathodes, Rings, ecc…):

• For every contaminant (U238,U235,K40, ecc…):

Side view

Lateral view

1. Extraction of a random detector element (GEM_34, GEM_75)

2. Extraction of a random point on the element volume

Example of 10 U238 
simulated on Cathodes

3. Simulation of the whole decay chain of the element, 
taking into account also atomic excited states

• N iteration of:
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Summary of 10 U238 decays
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Spectra production and normalization

• Given the computational time of the chain simulations, for every detector elements:

• 1.000.000 primary nuclides decays have been generated for U238, U235, Th232

• 10.000.000 primary nuclides decays have been generated for K40, Co60, Cs137

• For each particle entering the gas volume the information saved are:

• Particle name

• Total energy deposit in the single volume 

• The number of the volume in which the energy is deposited 

• The primary nucleus

• X, Y, Z of the vertex

• Final spectra produced taking into account we can reconstruct the 
total energy of the electron and the impact point

Gas volume 35 Gas volume 36

IP (X,Y,Z)

21 keV
16keV

137Cs

e-

37 keV electron in the final spectrum

• Each histogram scaled by the quantity: N =
1

Nev
⋅ A [ dec

s ⋅ kg ] ⋅ M[kg] ⋅ 3.15 ⋅ 107 [ s
y ]

•  is the number of eventsNev

•  is the activity of the elementA
•  is the total mass of the detector componentM

• List of each component total mass in Kg
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Final gamma spectrum

Full range: 9,85 ⋅ 107 ev/y 1-20keV: 6,09 ⋅ 107 ev/y 10-250keV: 4,59 ⋅ 107 ev/y

1 year exposure
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Full range: 2,40 ⋅ 106 ev/y 1-20keV: 1,34 ⋅ 106 ev/y 10-250keV: 1,82 ⋅ 106 ev/y

Final gamma spectrum with fiducial cuts

• 3cm x 3cm cut on the GEM plane

• 5 cm from GEM and Cathode along z

Gas volume 35 Gas volume 36 Gas volume 37

top view
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Cuts

No cuts

Component with highest contribution
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Y-Z Event distribution

X

Y

Z

• Reference frame:
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GEM longer Side

Zoom on the cathode corner Zoom on the GEM corner

Beta and very low energy gamma with very 
samall  (see Ca and Ti)λ
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X-Y Event distribution

X

Y

Z

• Reference frame:

Zoom on the bottom left corner

• No trend in #events observed in the central region 
of the sensitive volume

• Some small anisotropy close to the border in X-Y 
is present

• Optimal cut seems to be 

• 5mm in XY

• 4 mm from Cath.s and 1 mm from GEMs

5 mm
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Conclusions

• The gamma background of CYGNO 30 has been studied supposing to build the detector 
with the most pure material used up to now and the current future geometry

• The total spectrum have been produced and show a rate of electron recoil due to gamma 
of  events/y in the full energy range.2 ⋅ 106

• The most critical components of the detector are mainly the GEMs, followed by the rings and 
the vessel

• The interaction point studies suggest a fiducial cut of 5 mm in the X-Y plane, 4 mm from 
Cath, and 1 mm from GEM

• Additional cut would reduce linearly the amount of signal and bkg (?). Most optimized cut (?)

• For the future study the NID geomety:
• Same diffusion level of 50 cm ED with 1.5 m NID  cubic detector geometry→


