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Introduction

é )
* Atthe LHC experiments, a variety of gas mixtures are used to operate different gaseous detectors. Kev stratedies:
* Some of the used gases (C,H,F,, C,F,,, CF,, SF;) are powerful Greenhouse Gases (GHGs) with a high Global Warming Potential (GWP) Yy _ 9 o
* Greenhouse Gas (GHG) Emissions must be reduced. This is driven not only by environmental concerns but also by economic and regulatory pressures [1,2] 1. Gas recirculation

2. Gas recuperation
To reduce the GHG emissions, the gas team (EP-DT-FS) identified three key strategies:

oo M _ el _ _ _ _ . 3. Alternative gases
1. Optimization of current technologies: gas consumption is reduced through gas recirculation and the operation of the gas systems is optimized :
S . . . o . 4. (Gas disposal)
2. Gas recuperation: recovering the gas that cannot be recirculated. Gas recuperation plants allow specific gases to be recovered from the gas mixture for future reuse

3. Alternative gases: the study of detectors operated with low-GWP, alternative gases \ — Not economical )

Greenhouse gases for particle detection
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Gas recirculation Gas recuperation
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Conclusions

Gaseous detectors used at the LHC result in significant GHG emissions. This poster outlines several strategies to utilize gaseous detectors more efficiently and sustainably for the next generation of particle
detectors. Since many detectors inherently rely on gases with high global warming potential, the CERN gas team proposes three main approaches: optimizing gas systems via recirculation, recovering gases through
separation technologies and developing eco-friendlier gas mixtures. There is a trade-off between environmental impact and detector performance and safety, especially for large-scale systems like RPCs, CSCs,
GEMSs, and RICH detectors. The overall goal is to make the next generation of particle detectors more sustainable and cost-effective without compromising on detector performance.
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