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Introduction

e [he RPC standard gas mixture is e [he scientific community Is searching for suitable e [his work presents a preliminary
based on R134a (Tetrafluoroethane alternatives for these gases, such as HFO1234ze study exploring new proportions for
— TFE) and Sk (Sulfur Hexafluoride), (Tetrafluoropropene — F-HFO) replacing TFE as the the mixture proposed by Proto et al.
both high-GWP greenhouse gases main avalanche gas, and HFO1233zd [1], and a novel Ar-based mixture
facing growing regulatory and (Chlorotrifluoropropene — CI-HFO) replacing Sk as inspired by Datta et al. [2].
supply restrictions. a streamer suppressor [1].

Composition of the studied gas mixtures: STD (standard mixture); HFO1 and HFO2 (new proportions based on Proto et al. [1]); Ar/SF
(proposed in Datta et al. [2]); and Ar/HFO (novel variant replacing Sk, with CI-HFO). Data from Saviano et al. [3].

Gas mixture R134a i-C,4Hqo SF¢ CO, Ar N, HFO1234ze HF01233zd GWP COse (g/L)
GWP =1430 GWP =3 GWP =23000 GWP=1 GWP =0 GWP=0 GWP =6 GWP =5

STD 95.2% 4.5% 0.3% 1392 6308

HFO1 3. 7% 59.3% 35% 2% 4.2 13

HFO?2 4.7% 68.3% 25% 2% 3.0 10

Ar/HFO 60% 5% 33% 2% 1.0 1.5

Early-stage research

Geant4 simulation [4-6]
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e 2 mm single-gap RPC.

e 10,000 perpendicular muons traversing the gap
with varying momentum. 1§l i ML Y et i it

e Electric field of -10 kV applied in the gap. I A . ST e oIS NI N W SN G N S_——
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Same geometry as Geant4. o 1 T S50 1008010533 Tioda T1s00 13080
A chlorinated HFO is estimated.
Electrons are placed randomly in the gap. 810 T

I ‘ e S7x10_3 —= ................ ......... ...... ......... ...... = AI'/SFG — ((_r)% 10° ;-_ .................. ................. } .................. .................. ................. f .................. .......
Ratio between final and initial avalanche Se102 i o APHFO ol * B 1 : 4 7 8

| . - s T T T B — S — S s s -
electrons is measured, varying the electric field. 25x10 S e WEE = }

.§4 i _ ________________ _________ ______ _________ ______ ______________ ..... 10° E_ .................. .................. .................. .................. .................. .................. .......

PP N1 S G 1 O O 313 O 3 T I S T .................. N U R SR -

: ik T W * .................. LI SN T . OO, S

I N O 0 T W A T L N A
2)(10 ._'.‘fg.:.' ................ ......... . ...... :.‘."... ............... ; ....... : ..... ‘ .‘..‘..‘ ................ :..‘:. ..... ...'...

A = : : : : : :

: : 10° E_ ..... E AI'/SFG

e . R i = ; ; | | ; | ¥ Ar/HFO
P b e R P b osioh g b PR ISt G Bl s Wl G il L i B i i il

0 192 7500 8000 8500 9000 9500 10000 10500 11000 11500 12000
Muon momentum (GeV/c HV (V)

e /

Visualization of an RPC
simulation in Geant4.

Stopping power calculated from Electron gain in a Townsend
energy deposition in Geant4. avalanche measured by
Garfield++.
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