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a The EEE Project

TheExtremeEnergyevents EEEProjectis designedo detectandstudyhigh-energyCosmidRayq CR)It is a network of several
muontelescopedasedon Multigap ResistivePlateChambergsMRPC¥ynchronizedy GPSTheEEmetwork iscomposedof 61
muon telescopesorganizedin clustersand singletelescopestations installed in Italian High Schools built and operated by
students and teachers,constantly supervisedby researchers The unconventionalworking sites are a unigue test field for
checkinghe robustnessandthe low-ageingfeaturesof the MRPQGechnologyfor particletrackingandtiming purposes

In orderto reduceGreenHous&asegGHGemissionswithout affectingMRPGxcellentperformance the EEECollaborationis
currentlystudyingalternativemixturesenvironmentallyand economicallysustainable

EEHelescope

Each telescopesicomposed of 3 large area (1.%8.82 nt) MRPCs High Voltage (HWIp to 20 kV(avalanchemode)providedby 2 DC/DConverters

pET—— DATA aretransferredandstored

) school without telescope

ocrandnivstes | at INFN computer centr@CNAF)

The EEE network is the largest MRPBased system
for cosmicraysdetection covering more thar8x10° ' 2
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Global Warming PotentialG\WP)

presently adopted in the EEE telescopes
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The time resolution is obtained by measuring the hit time onttgeand bottom chambers and using these values to determine the expected tinteeaniddle chambeilThis value is then compar
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Steps toreduce GWP

allowed in gasoperated devices

~

GWP measures the greenhouse effect of gas
normalized tooU, (@ L 0L ,=1)

The mixture ¢H,F, (98%) + SK2%)
has aGWP of 1880

EU regulations[1]
set an upper limit toGWP

GWP > 150
have been banned by EU
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MRPCs with a leakage rate > 0.1 |/h have been cured

Gas flowreduction

Remarkable stability considering the different conditionsevhperature, external pressure,
efficiency fluctuations in a different timlapsebetween the two data samples.
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The flow reduction campaign
A started in September 2019
A stopped in March 2020 due to Covl®

X O65%EEE detectors with a flow 1 I/h

X 50% OF GAS WASTE REDUCTIO
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/ Tested gas mixtures

HV_ (kV)
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Eco- friendly gasmixtures
A Pure (100%) C ;H,F, (R1234ze) | -
A R1234ze (90 - 80 - 50)% + CO, (10 - 20 - 50)% Mixtures based ol etraﬂuoropropen_e( GH,F, ) with _dlf_ferent percentages
; . . of CQ and SEhave been tested in order to optimize the HV curve.
R1234ze ( 5-98-99)% + SFe (5-2-1)% Efficiencies and streamer percentages for the different mixtures are shown below [4].
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4 Conclusions and Outlook )

A Tests with new percentages of R1234ze + &@ R1234ze + S&re ongoing
A New tests will be performed on both MRPCs types: 30025aps

A Flow reduction is well advanced: the final goal to run 100% of the array at 1 I/h can be easily achieved
A Optimization of the recirculation system is ongoing

The EEE Collaboration actions to reduce@ebal Warming Impact in the MRPC array of the EEE experingntogressing!

A A few stationsare being equipped with all proposed efreendly mixtures for tests in full operational mode on a longer timedest
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