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Motivation

Human activities throughout the years 
have caused global warming

→  Temperatures increasing by 1.5℃ or 
higher in the next decades.

→ Greenhouse gas emissions across 
various sectors.

→ Countries contributing least to the 
climate change are most vulnerable to its 
impact.

→ Climate-resilient development 
strategies.

→ Raising awareness, international 
cooperation in reducing inequality. 

Dr. Shreya Saha | ICHEP 2024

V. Boisvert 
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https://indico.cern.ch/event/1355767/contributions/5812430/attachments/2873747/5032180/SustainableHEP2024.pdf


Overview 

● Workshop held from 10 - 12 June - Indico 
● 233 registrants from 31 countries with 87 peak online 

presence 

● 30 presentations with 8 plenary talks and 22 contributed 
talks on current and future developments in HEP 

● Workshop was recorded for assisting people to participate 
across time zones
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2021, 2022 
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https://indico.cern.ch/e/susthep24
https://indico.cern.ch/event/1004432/
https://indico.cern.ch/event/1160140/


Major Contributors in HEP
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Greenhouse gases are primarily emitted from accelerator and detector construction and operations, 
computing, travel and food choices. 

V. Boisvert 

L. Lannelongue 

HECAP+ 
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https://indico.cern.ch/event/1355767/contributions/5812430/attachments/2873747/5032180/SustainableHEP2024.pdf
https://indico.cern.ch/event/1355767/contributions/5812421/attachments/2874350/5033300/Lannelongue_GreenAlgorithms_2024-06-11_Sustainable%20HEP.pdf
https://sustainable-hecap-plus.github.io/Sustainability_in_HECAPplus.pdf


Workshop Format
● Three plenary sessions with invited talks, two non HEP talks and one industry talk
● Contributed talks on diverse topics 
● Know Your Footprint workshop
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Day 1 Day 2 Day 3

Keynote Speech on Climate Change
Prof. Jyoti K Parikh

Overview on Sustainable Accelerators
Prof. Masakazu Yoshioka  

Industrial scale involvement on sustainability 
development (ARUP)

Suzanne Evans

Intersection of HEP and the Climate
Prof. Veronique Boisvert

Contribution from the IOP PABG - 
Sustainable Accelerator R&D in the UK 

Dr. Ben Shepherd 

Best Practices in HECAP+ (High-energy, 
Cosmology, Astro (Particle) Physics)

Dr. Ayan Paul

Computational Science and Sustainability
Dr. Loïc Lannelongue 

Psychology of Climate Change 
Dr. Thijs Bouman 

Session A : Computation 
Detectors in HEP experiments

Session A : Accelerators 
Workshop

 

Session B: Climate Crisis Mitigation 
efforts in non-HEP fields 

Session B: Large Scale facilities in HEP 
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https://sustainable-hecap-plus.github.io


Sociological aspects

T. Bouman 
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● Psychology is one of the driving factors for taking steps to support sustainability. 
● Acknowledging the reality of the climate crisis.
● Involve in design, development and implementation for sustainable research goals.  
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See also T. Kuhr (Belle II), Y. Coadou (Labos 1Point5, Talk ), S. Renner (Scientists as Climate Activists),         
D. Horan (Future of Particle Astrophysics meetings), S. Wagner (A4E)

https://indico.cern.ch/event/1355767/contributions/5932503/attachments/2874723/5034043/HEP.pdf
https://indico.cern.ch/event/1355767/contributions/5967000/attachments/2873956/5032582/Sustainability@BelleII0624.pdf
https://indico.cern.ch/event/1355767/contributions/5967004/attachments/2873817/5032320/Labos1point5_SustHEP_240610.pdf
https://labos1point5.org/
https://indi.to/sdYRm
https://indico.cern.ch/event/1355767/contributions/5967003/attachments/2873618/5032778/ClimateActivism_SustHEP2024.pdf
https://indico.cern.ch/event/1355767/contributions/5967006/attachments/2873670/5033668/2406_SustainableHEP_DeirdreHORAN.pdf
https://indico.cern.ch/event/1355767/contributions/5967001/attachments/2874236/5033098/swagner_A4E_pr%C3%A4zi.pdf
https://astronomersforplanet.earth/


Sustainable Accelerators - Life Cycle Assessment  
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M. Yoshioka 

Life Cycle Assessment for large scale accelerator facilities - 
○ Crucial in analysing and reducing carbon footprint at every stage of the project. 
○ Techniques to recover and reuse thermal energy, disposed materials and focus on technology transfer.
○ Collaborate with local communities.  

A. Klumpp 

See also N. Bunijevac (Cooling 
Infrastructure, CERN)
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https://indico.cern.ch/event/1355767/contributions/5839155/attachments/2873380/5031933/Overview_on_the_sustainability_of_future_accelerators-Yoshio.pdf
https://indico.cern.ch/event/1355767/contributions/5967014/attachments/2874916/5034446/20240611_Andrea_Klumpp_DESY.pdf
https://indico.cern.ch/event/1355767/contributions/5967011/attachments/2874725/5034059/Energy_efficient_infrastructure_for_cern_acceerators.pdf


Designing eco-friendly accelerators
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B. Shepherd

● Novel accelerator technologies to improve performance and reduce energy consumption
○  Thin films RF, efficient permanent magnets, cool copper colliders 

● Innovate for Sustainable Accelerating Systems (iSAS) focusing on Superconducting RF cryomodule (Talk)

J. D'Hondt 

See also D. Ntounis (Cool Copper colliders, Talk), G. 
Burt (RF), T. Roser (ICFA Strategy), G. Hallewell (Green 
Cherenkov detectors, Talk) 
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https://indico.cern.ch/event/1355767/contributions/5918862/attachments/2874273/5033167/2024-06-11%20Shepherd%20-%20UK%20Sustainable%20Accelerator%20R&D%20-%20SusHEP%20workshop,%20IOP%20PAB%20conference.pdf
https://isas.ijclab.in2p3.fr/
https://indi.to/4chS4
https://indico.cern.ch/event/1355767/contributions/5967010/attachments/2875019/5034613/iSAS-at-SustainableHEP-online-June2024.pdf
https://indico.cern.ch/event/1355767/contributions/5967015/attachments/2875131/5034814/C3_Sustainable_HEP_final_DN.pdf
https://indi.to/5nrK6
https://indico.cern.ch/event/1355767/contributions/5967008/attachments/2874453/5033538/IET%20SustainableHEP%20June24.pdf
https://indico.cern.ch/event/1355767/contributions/5967008/attachments/2874453/5033538/IET%20SustainableHEP%20June24.pdf
https://indico.cern.ch/event/1355767/contributions/5967016/attachments/2874947/5034497/2024%2006%2011%20ICFA%20Strategy%20on%20Sustainable%20Accelerators%20and%20Colliders%20HEP%20Sustainability.pdf
https://indico.cern.ch/event/1355767/contributions/5966995/attachments/2874002/5032654/G_Hallewell_Green_Fluorocarbons_sustainability_in_HEP_June_10_2024.pdf
https://indi.to/xQNGS


Future Colliders
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S. Evans

Colliders such as ILC, CLIC, CEPC, ISIS-II are actively 
incorporating sustainability goals
● Life Cycle Assessment, new technologies to increase 

efficiency and reduce carbon footprint

Y. Li 

H. Wakeling

See also R. Ge (Energy recovery and reuse for 
Accelerators) 
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Talk 

https://indico.cern.ch/event/1355767/contributions/5812426/attachments/2875521/5037122/ARUP_CERN_LCA_Sustainable%20HEP%20June%2024.pdf
https://indico.cern.ch/event/1355767/contributions/5967009/attachments/2874096/5034223/Efforts%20to%20make%20CEPC%20a%20green%20machine.pdf
https://indico.cern.ch/event/1355767/contributions/5967013/attachments/2874470/5033569/2024_06_11_SustHEP_ISISII_hmw.pdf
https://indico.cern.ch/event/1355767/contributions/5967012/
https://indi.to/5Cznb


Gases used for particle detection, especially in the muon 
spectrometer systems (78% are fluorinated gases) → 
Released in the atmosphere, costly to recycle.
Eco-friendly gas mixtures → Ongoing efforts for ANUBIS, 
ATLAS RPC system

GHG Emissions from Detectors

Dr. Shreya Saha | ICHEP 2024

A. Shah 

L. Quaglia
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See also O. Brandt (Muon Scattering Tomography with RPCs) 

https://indico.cern.ch/event/1355767/contributions/5966997/attachments/2873895/5033193/HEP_SUS_2024.pdf
https://indico.cern.ch/event/1355767/contributions/5966998/attachments/2873448/5031627/sustainableHEP_LucaQuaglia.pdf
https://indico.cern.ch/event/1355767/contributions/5967005/attachments/2873862/5032414/2024_06_10_SustHEP_muonTomography_BRANDT.pdf


Greener Computing 

Green Algorithms4HPC
Green Algorithms

● Computing in HEP comes at a cost, data centers emit ~126 Mt of carbon dioxide per year.
● Processing data smartly, using efficient software.

B. Brüers L. Lannelongue 

11Dr. Shreya Saha | ICHEP 2024

See also A. Oyanguren (Real time 
data analysis, LHCb)

https://github.com/GreenAlgorithms/GreenAlgorithms4HPC
http://calculator.green-algorithms.org/
https://indico.cern.ch/event/1355767/contributions/5966996/attachments/2873652/5032010/2024-06-10_Sustainable_HEP_Sustainability_in_ErUM_Data_slim.pdf
https://indico.cern.ch/event/1355767/contributions/5812421/attachments/2874350/5033300/Lannelongue_GreenAlgorithms_2024-06-11_Sustainable%20HEP.pdf
https://indico.cern.ch/event/1355767/contributions/5966999/attachments/2873808/5032305/Sustainability_Arantza_Oyanguren_2024.pdf


Interactive session and discussion about personal and professional carbon footprint, insights about 
work-related travel, computing, carbon emissions dependent on experiments. 

Know Your Footprint Workshop 
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Know your footprint 
arXiv, Talk 

N. Bhalla 

Doctoral student (benchmark)
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https://limesurvey.web.cern.ch/863499?lang=en
https://arxiv.org/abs/2403.03308
https://indi.to/QmVkh
https://indico.cern.ch/event/1355767/contributions/5990995/attachments/2875403/5035413/20240612_SustainableHEP.pdf


Looking Ahead

A. Paul 

J. Parikh 

Recommendations for 
reducing emissions 
classified into individual, 
groups and institutions 
actions (HECAP+) 

Energy transition is possible, adhering to the goals of IPCC, but 
is time sensitive → highlighted by our keynote speaker, Prof. Jyoti 
Parikh. 

See also K. Shaw (SDGs 
and Science), A. Bender 
(Renewable Energy at the 
South Pole) 
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https://indico.cern.ch/event/1355767/contributions/5812441/attachments/2876007/5036642/SustainableHEP_Ch3_AP.pdf
https://indico.cern.ch/event/1355767/contributions/5788867/attachments/2874970/5034531/VideoRecording.mp4
https://sustainable-hecap-plus.github.io/Sustainability_in_HECAPplus.pdf
https://www.ipcc.ch/
https://indico.cern.ch/event/1355767/contributions/5967007/attachments/2874018/5032677/SHAW%20SustainableHEP2024%20.pdf
https://indico.cern.ch/event/1355767/contributions/5967002/attachments/2873513/5031745/Sustainable_hep_20240610.pdf


Feedback
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Overall positive reception by participants.
All talks by invited and contributed speakers were extremely well-received.

Future workshop suggestions -  
● Extend the timetable to a full day 

conference 
● More time and discussion allotted for 

talks
● Request for no parallel sessions
● Panel Session request - Efforts 

were made for this workshop, but 
unsuccessful considering the 
availability of panelists 
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● The workshop (Indico) was a great success and led to several interesting discussions and is currently 
ongoing in the Mattermost channel.

● Strive for increased awareness and tangible outcomes in the HEP community and highlight ongoing 
efforts related to future developments in the field. 

● Work with funding agencies and local communities to make sustainability accessible for everyone.

● Work on an individual level in day-to-day life for the sake of our future generations.

Social media
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We are looking for the next organizing committee for 
the 4th Sustainable HEP workshop! 

Ideas are welcome!

Please contact hannah.wakeling@physics.ox.ac.uk 
if you are interested!
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Conclusion 

HECAP+

    scientistsforxr.earth                            scientistrebellion.org

astronomersforplanet.earth

https://indico.cern.ch/e/susthep24
https://mattermost.web.cern.ch/sustainable-hep/channels/town-square
https://linktr.ee/susthep
mailto:hannah.wakeling@physics.ox.ac.uk
https://sustainable-hecap-plus.github.io
https://www.scientistsforxr.earth/
https://scientistrebellion.org/
https://astronomersforplanet.earth/


Organizers
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International Advisory Committee :

Shankha Banerjee  - Institute of Mathematical Sciences (IMSC), India
Niklas Beisert - Eidgenössische Technische Hochschule (ETH) Zürich, Switzerland
Valerie Domcke - European Organization for Nuclear Research (CERN), Switzerland
Valerie Lang - University of Freiburg, Germany 
Peter Millington - University of Manchester, UK 
Ayan Paul - Northeastern University, USA

UK IoP Particle Accelerators and Beams Group (PABG) - Joint Conference  on 11th June

Website Host: The John Adams Institute for Accelerator Science, Particle Physics Department of the 
University of Oxford.

Zoom Host: CERN (User License)

Acknowledgements
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https://indico.cern.ch/event/1391983/


Thank you! 

Warming strips , Ed Hawkins, University of Reading 
https://showyourstripes.info/

https://showyourstripes.info/


Backup
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UN 2030 Agenda 
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SDGs
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https://sdgs.un.org/2030agenda


CERN HSE 
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CERN Case Study

https://hse.cern/environment-report-2021-2022/emissions

