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Restarting

50%	C3H2F4		+	50%	He
has	GWP	<	3.5 	Very	good	results	from	tests	with	eco	mixture	

	Excellent	efficiency	(He	reduces	working	point)	

	Slightly	noisier,	but	sLll	inside	requirements		

	Let’s	restart!!
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Telescopio Sito Miscela

BOLO-01 INFN Bologna R1234ze+CO2

BOLO-02 Liceo Fermi Bologna R1234ze+He

BOLO-05 Liceo Galvani Bologna R1234ze+CO2

CAGL-01 Liceo Pacinotti Cagliari R1234ze+He

CAGL-02 Liceo Michelangelo Cagliari R1234ze+CO2

CARI-01 ISS Cariati R1234ze+He

CATZ-01 Liceo Fermi Catanzaro R1234ze+He

CERN-01 CERN R1234ze+CO2

LECC-01 Liceo Banzi Bazoli Lecce R1234ze+CO2

LNLE-01 Laboratori Nazionali Legnaro R1234ze+He

PISA-01 INFN Pisa R1234ze+He

REND-01 Dipartimento Fisica Rende R1234ze+He

REND-02 Dipartimento Fisica Rende R1234ze+He

SALE-02 Liceo Regina Margherita Salerno R1234ze+He

SALE-03 Dipartimento Fisica Salerno R1234ze+He

VICE-01 Liceo Quadri Vicenza R1234ze+He

Restarting 16	telescopesOperational
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Restarting

Telescopio Sito Miscela
COSE-01 Liceo Scorza Cosenza R1234ze+He
LAQU-01 Liceo Bafile L’Aquila R1234ze+He
AREZ-01 ITIS Galilei R1234ze+He
GROS-01 IIS Manetti R1234ze+He
TREV-01 Liceo Duca degli Abruzzi R1234ze+He
FRAS-02 ITT Fermi R1234ze+He
TRAP-01 Liceo Fardella R1234ze+He
BOLO-03 Liceo Galvani Bologna R1234ze+He
BARI-01 Liceo Scacchi R1234ze+He

9	telescopesWork in progress

Telescopio Sito Miscela
LODI-01 Volta R1234ze+He
TERA-01 IIS Alessandrini-Marino R1234ze+He
CAGL-04 IIS Levi R1234ze+He
MESS-01 Dipartimento Fisica Messina R1234ze+He
GENO-01 INFN Genova R1234ze+He

5	telescopesStarting procedures
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Physics goal of the experiment 

Increasing distance 

Gerasimov-Zatsepin 
GZ effect

Forbush 
decrease

Coincidences

..and much more (see F. Riggi slides)
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Muons are detected and reconstructed with  spatial resolution and hundreds of  time resolution


The telescopes are GPS synchronized for offline analysis on time correlated events


Data from each station are sent to Bologna INFN CNAF for the track reconstruction and storage

∼ cm2 ps

Telescope and electronics

 Gas mixer equipped with 2 mass flow meters

 LV PS supplying FEAs ( ) and 
DC/DC converter ( )

2.5V
1V → 2kV

 DAQ and LV based on Labview
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Data Acquisition

Data 
folder

Weather 
station 
data

Max Nb 
of events 
per run

Average rate of 
triggered events

Instantaneous 
rate of triggered 
events

Current data file

Average number of 
triggered events
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Applied VOLTAGE ( )V

VOLTAGE ( ) settingV

Monitored CURRENT ( ) μA

CURRENT ( ) limit μA

High Voltage system (2 different types)

HV system
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Local DQM

Multiplicity of 24 FEA channels

Possibility to check each single 
channel behavior  

Detect dead or noisy channels 

Multiplicity shape of middle 
chamber (acceptance)
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Noisy channel

Dead channel
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Event multiplicity 

Number of fired strips 

Peak expected to be at 1

Local DQM
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Data Quality Monitor

Complete monitoring of all EEE telescopes 
Basic quantities to monitor the stability of the telescopes 
Green detectors are currently running (Restarting)

http://eee.centrofermi.it/monitor
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Data Quality Monitor

Complete monitoring of all EEE telescopes 
Basic quantities to monitor the stability of the telescopes 
Green detectors are currently running (Restarting)

Daily report

Trigger rate
(slide 7)

http://eee.centrofermi.it/monitor
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Data Quality Monitor

Complete monitoring of all EEE telescopes 
Basic quantities to monitor the stability of the telescopes 
Green detectors are currently running (Restarting)

Rate of 
reconstructed 
tracks

(after timing and  
space selection)

http://eee.centrofermi.it/monitor
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Tracks http://eee.centrofermi.it/monitor

+ angular distributions, hit and cluster multiplicity, track …χ2
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Trending day by day http://eee.centrofermi.it/monitor

Possibility to download trending 
data - root files and cdv files

Daily report
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 Largest surface covered by a detector of 
cosmic muons on ground, with both tracking 
and timing capabilities


 Largest area of MRPC detectors built and 
operating, in unconventional working sites 


 Long-living MRPC-based system (19 years)


 Number of involved people comparable to big 
experiments at colliders (researchers/students/
teachers)


 Schools with and without telescope equally 
involved in the project 

school	with	telescope	
school	without	telescope	
CERN	and	INFN	sites	

  of latitude/longitude≈ 0.5 × 106km2 ≈ 10∘

  
 mainly school buildings  
 non-professional electrical lines 
 non-controlled environmental parameters 
 heterogeneous maintenance conditions

≈ 200m2

The EEE Project

Challenge

(see F. Riggi slides)
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Conclusions

RUN 6 - 16 telescopes running after Covid stop and tests with eco-gas mixtures 

New telescopes joining 

Collected tracks increased even during the stop 

Restarting limited by availability and cost of gas  

Thank you for the attention! 
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