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The Resistive Plate Chamber The Standard gas mixture Environment-friendly gas mixtures
The standard gas mixture is composed of C,H,F,/i-C,H,/SFj . It The search of an environment-friendly gas mixture is one of the main topic
The Resistive Plate Chambers are gaseous detectors guarantees a large avalanche working mode streamer-free and low within the RPC community. Several laboratories are performing
composed of two parallel planar resistive electrodes working current, ensuring good rate capability and slow detector measurement in order to find an alternative gas mixture, which can maintain
generating a uniform electric field inside the gas gap which aging in long term operation. Moreover, its high density ensures high the performance of the standard one but with low GWP.
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The F-gases, like C,H,F, and SF, are now considered to be non-eco-
friendly for their high Global Warming Potential (GWP), which represents
the measurement of the greenhouse impact of a gas normalized to the

In High Energy Physics the RPC are widely used for
triggering thanks to their excellent time resolution (<1 ns)
and velocity. Their low cost per unit area make them
suitable to be used in large area experiments, like those
operating at the Large Hadron Collider. At LHC they
operate in avalanche mode by means of the standard gas

CO, (GWP =1).

The standard gas mixture has a GWP ~ 1430. )
CERN is doing a campaign toward the reduction of its greenhouse gas « ECO2 =CO,/C3H,Fy/i-C4H,(/SF¢=(60/35/4/1)% =i GWP ~ 230

The main standard gas mixture component, the C,H,F,, is now substituted by a proper
mixture of CO,/C3;H,F, (HFO1234ze). The HFO is used as quencher, while the CO, is
used to decrease the operating voltage in order to work with lower current.

« ECO1 = C02 /C3H2F4/|'C4H10/SF6=(50/45/4/1 )%

mixture emission with the aim of substitute the TFE in RPC detectors « ECO3 =CO,/C;H,F/i-C,H,(/SF¢=(70/25/4/1)%
The RPC ECOGAS@Gif++ collaboration Test Beam @GIF++ (CERN)
In 2018 the RPC ECOGAS@Gif++ collaboration was born, where
people from different institutes share person-power, instrumentation, The detectors performance have been tested under strong photon
ideas in order to find an alternative gas mixture for RPC. 10+ —LOS(EES-HEP2015}164 irradiation and in presence of a muon beam (100 GeV/c)
i _ '
The collaboration is composed of people from ATLAS, CMS, LHCb/ 3 - GRaradte Mixtures under study : standard, ECO2, ECO3
Ship, ALICE and CERN gas group. %: Crorares T i ° Detectors tested:
Each experiment contributes with detectors with different sizes, 10° i y e [ s D
electrodes, gas gap size and electronics ATLAS (55 x 10) cm? 2mm/1.8mm ::;2: iss"ri\%ig:gi;izﬁaer&ma 3m
Performance and aging test are continuously performed on several - Especsils ot P 128sps, 1empich,
gas mixtures at the Gamma Irradiation Facility at CERN. and 33 cm :2::;9’:“" s ‘;""’"“?:’h
1045 Lt ALICE (50 x 50) cm? 2mm/2mm Toc._snp_s' cm_plc " 6m
The first mixture under study was ECO1, which showed a significan Mickeintote el
increase of the detector currents after few months of operation under LHCb/Ship (70 100) em? R 2
irradiation . .
New strategy : test of gas mixture with low-HFO content. In this way the operating voltage moves £pOT (T0x100) e 2mm/2mm aier P g
towards lower values, thus current, and the concentration of fluorine molecules which affects the Heclodptolis
aging, is reduced

Test beam results on STD mixture, ECO2 and ECO3
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1.0 STD 800 1.0 Eces 800 1.0 Ecod 800
F e kh = ] F ! ] F e
E EPDT] E E EPDT gﬂ% E E EPDT —
09f KK 1720 09f 4. e £ 1720 09f y-(" 1720
08 /7. 640 08f i 640 08f -/ 640
E E E h 1. T E I
0.7 l( 560 5 0.7 / 560 s 0.7 F 7‘ 560 s
»06 480 2 »06F 480 2 »06F / 480 2
g I z  EF 1T z £ iy z
205 i 400 2 205 i < 400 2 205 ! 400 2
A g g ] - b 8
Wwog f 320 & uo4f 320 & o4 320 =
| i : o <@ f I ' £
0.3 240 5 0.3 F el 240 5 0.3 v 240 5
E /// A E (3] E // b E (3] E / v o
g g P E
0.2: // YN :160 0.2: P :160 0.2: # Vv 7160
g PR A E g o E E vV ]
01F RACEAS 180 01F I 180 01 Ny 80
'E?OOO 9000 10000 11000 12000 1 3080 §000 9000 10000 11000 12000 13080 19000 9000 10000 11000 12000 13080
Under irradiation (2000 4 S/h)
Experiment STD mix : ECO2: ECO3: STD mix current ECO2 currentat ECO3 current at
efficiency efficiency efficiency at WP wpP wP
plateau drop plateau drop plateau drop
LHCb/Ship 3% 4% 6% 70 uAIm2 2 ISl d 3 Isl d
EPDT 2% 4% 6% 140 uA/m2 151y 1.8 Iy
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The average cluster size is comparable at the working point for the three gas mixtures, both with

source off and under irradiation F I u ori ne measu rement . pre I i m i nary
C h a rg e d istri b uti o n at so u rce O F F The production of the fluorine molecules is one of the parameter involved in the aging estimation
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The electronic charge distribution of the standard gas mixture is well-peaked and within 10 pC. The have been performed at o T | -
eco gas mixtures show a second peak in the charge range between 15 pC and 30 pC, due to the o TR different irradiation — AS:::E”?LEQ%?;;::%?ME
contamination of transition events. A small tail is present at charge above 30 pC due to streamer condition q Y

contamination

be performed




