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Approach
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We can measure 
energy and X-Y 
coordinate using 
sCMOS’s high 
granularity and low 
readout noise.

PMT measures 
the integrated 
energy  and time 
of arrival (dZ) of 
charge carriers 
with high 
sampling rates.

Camera & PMT 
Light produced by the de-excitation of the 

gas molecules during electron multiplication is 
optically read by sCMOS and PMT

Triple GEM
Charge 

amplification 
& light production
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Some tracks recorded with sCMOS

3



GSSI Science Fair- 2023 A. Prajapati

Roadmap
Ongoing studies:

❖ Performance and 
stability test

❖ 3D reconstruction
❖ Directionality
❖ ER vs. NR 

discrimination
❖ Shielding materials
❖ Data/MC 

comparison
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❖ Parallel research with MANGO detector for studying different 
GEM configuration, gas mixtures and Negative Ion Drift.

E. Baracchini et. al, JINST 
13(2018) no.04, P04022
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Current topics under study at GSSI
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E. Baracchini

● Directionality
● Neutrino feasibility 

study

● PMT Signal
● 3D Reconstruction

S.Torelli

D. Marques

● Neutron Simulation
● Background Simulation 

and Shielding

F. Di Giambattista

G. Dho

● CYGNO Sensitivity
● EL and NID studies 

with MANGO

A. Prajapati

● Track Reconstruction
● PID with ML
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Future development of current topics
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● Neutron Simulation
● Background Simulation 

and Shielding

F. Di Giambattista

G. Dho

● CYGNO Sensitivity
● EL and NID studies 

with MANGO

A. Prajapati

● Track Reconstruction
● PID with ML

If CYGNO_30 is 
funded then it 
becomes a 
physics case.

Measurement of 
annual variation of 
neutron with 
CYGNO_04.

1) Use of NID to 
reduce diffusion

2) Study of EL and 
Gas mixture to 
amplify light 
output.

Study of NID with PMT, 
which is showing the 
signs of single ionization 
cluster (best way to do 
PID).

Improvement in 
simulation and use of 
different algorithm to 
improve Reconstruction 
and PID.
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  experiment future               
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● Setting limits with CYGNO_04
● CYGNO_04 data analysis
● Minimisation of radioactivity for 

CYGNO_04 and CYGNO_30

LNGS Hall F

Funded
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Beyond DM using CYGNO approach               
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HypeX (X-Ray Polarimetry) -> Funded
- Process of hiring a PostDoc

(There’s a dedicated poster)

FINEM (Migdal measurement) -> Funded
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...for more info:  
CYGNO – Directional 
Dark Matter Search
https://www.facebook.com/
cygno.experiment  

https://web.infn.it/cygnus/cygno/
https://web.infn.it/cygnus/cygno/
https://www.facebook.com/cygno.experiment
https://www.facebook.com/cygno.experiment
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Backup
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LIME: the Long Imaging ModulE
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❖ 50 L gaseous TPC with 50 cm drift
❖ He:CF4 (60:40) gas mixture at room temperature 

and atm pressure
❖ Triple 33x33 cm2 GEM stack for amplification
❖ Optical readout

➢ 4 PMTs
➢ 1 sCMOS camera (Orca Fusion)

 Carbon tetrafluoride (CF4)

● Significant light yield at the 

camera’s QE peak


