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Eco-friendly gas mixture 
for gaseous detectors: why?

o Global Warming Potential(GWP) measures the 
greenhouse effect of a gas normalized to ὅὕ
(Ὃὡὖ =1)

o Gas mixtures with GWP > 150have been banned by EU

o Present RPCs adopt mixtures with high GWP

Example(EEE nominal): 98% ὅὌὊ+ 2% ὛὊᵼGWP = 1889
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Ecogastestswithin the EEE Project

EEE Project: a network of telescopes based on 
Multi-gap Resistive Plate Chambers
for the detection of Extreme Energy Events in 
cosmic rays

Ḑ56 stations

ᵼ seeM. !ÂÂÒÅÓÃÉÁȭÓtalk on the project upgrade
ᵼ seeD. De 'ÒÕÔÔÏÌÁȭÓtalk on the performances

Ecogas mixture tests:

ᵼ first testson MRPCs(togetherwith the 
ongoingtestsat high rate ςseeYonwook
.ŀŜƪΩǎtalk)

ᵼ first testsat low rate (100 ϳὌᾀά )



Recenttestson RPCsat high rate

╒╗╕ (tetrafluoropropene, HFO, GWP=6) emergedasa goodcandidate to substitute
ὅὌὊ (GWP=1300) when combinedto ╒╞and ╒╕╘or ╢╕

Abbrescia et al. JINST 11 (2016) no.08, P08019
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Testswith cosmicsat low rates

Open questionsfrom high rate 
studies:

1. Isit possibleto reacha 
stableplateauwith eco-
friendlymixturesat low
rates?

2. Can the streamer
percentagebe kept low
enough?

3. Can the HV-loweringby 
ὅὕobservedat high rate 
be exploitedin EEE MRPCs?

4. Can mixturescontaining
ὛὊbe producedstill
fullfilling ECO 
requirements?

ᵼ SeeYonwookBaektalk
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Testswith cosmicsat low rates

Original mixture: R134a ςtetrafluoroethane
GWP=1300

R1234ze (GWP=6) + ὅὕ(GWP=1)
o No limitations on percentages
o streamer % with ὅὕat low rates? 
o lower HV?

R1234ze + ╢╕(GWP=23900)
o ╢╕< 0.5%
o likely better in terms of streamer %
o HV above the DC/DC limits

Further combinations being tested:
o ὅὕ-based combinations
o CF3I (trifluoroiodometane, GWP<5)

Tested mixtures

Pure R1234ze

R1234ze + ὅὕ
(90/10 ɀ80/20 ɀ50/50)

R1234ze + ὛὊ
(98/2 ɀ99/1)

ὅὕ-based mixtures
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Pure R1234ze

ᵼ seeD. De 'ÒÕÔÔÏÌÁȭÓtalk for details on performances
ᵼ seeM. !ÂÂÒÅÓÃÉÁȭÓtalk on efficiency calculation
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Pure R1234ze

o HigherHV settingpoint
with respectto standard 
mixtures

o streamerpercentage
under control

o Lessnoisybehaviour
(lower dark currents)

o Stablecluster size

o HV at the limit of the DC-
DC converters
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Pure R1234ze
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R1234ze + ╒╞

CERN01
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R1234ze + ╒╞

o Lower HV settingpoint
with respectto standard 
mixtures

o However, noisybehaviour
observed

o Possibleworkingpoint
under identification
(17÷18 kV?) for R1234ze 
50% + ╒╞50% (but
streamercomponent close
to diverge)
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R1234ze + ╒╞
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R1234ze + ╢╕

CERN01
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R1234ze + ╢╕

o HigherHV settingpoint
with respectto standard 
mixtures

o However, noiseishighly
suppressedby ὛὊ

o R1234ze 99% + ╢╕1%
ᵼmostpromising
configuration

ü However, ╢╕0.5% 
maxpercentageto 
fullfill UE requirements

ü Future testson 
R1234ze 99.5% + 
╢╕0.5%




