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Preamble 

Particle physics explores the fundamental constituents of matter and the forces acting 
between them. The development of technologies to probe ever-smaller distance scales 
through exploration at higher energies and higher-precision measurements has led to 
extra¬ordinary discoveries that have revolutionised our understanding of the physical 
laws that govern the Universe. The observation of the Higgs boson represented a giant 
leap forward. Despite the enormous progress, many deep mysteries remain, such as the 
nature of dark matter, the preponderance of matter over antimatter and the observed 
pattern of masses of the fundamental particles. These profound questions provide a 
compelling argument for further exploration and addressing them requires a variety of 
approaches. High-energy colliders remain the only way to directly explore the Higgs 
boson, which may hold the key to understanding some of these questions.

Given the unique nature of the Higgs boson, a compelling scientific case was made 
at the 2020 update of the European Strategy for Particle Physics for a new 
electron–positron collider operating as a Higgs factory, followed by further exploration 
using a proton–proton collider at the highest achievable energy. In response, the CERN 
Council launched a study to investigate the feasibility of a Future Circular Collider 
(FCC) with an electron–positron Higgs and electroweak factory as a possible first stage. 
This study was successfully completed in 2025. 

Over the past decade, experiments at the Large Hadron Collider (LHC) have made 
great strides in measuring properties of the Higgs boson and in exploring particle 
interactions at the TeV energy scale.

With its upcoming high-luminosity phase, the LHC will remain the world’s primary 
instrument for exploring the high-energy frontier, with data taking scheduled until the 
early 2040s. To address the outstanding questions of particle physics beyond the reach 
of the High-Luminosity LHC (HL-LHC), significant advances in both precision 
and energy will be required. 

The remit given by the CERN Council to the European Strategy Group (ESG) for this 
update of the Strategy is to develop a concrete plan for greatly advancing knowledge in 
fundamental physics through the construction of a new flagship project at CERN. 
This plan should attract and value international collaboration and should allow 
Europe to continue to play a leading role in the field.  
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