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Abstract: The ATLAS experiment at the CERN Large Hadron Collider (LHC) is one of the 
world’s largest and most advanced scientific instruments, representing the paradigm of 
modern Big Science. It exemplifies how international collaboration and the interplay 
between fundamental research and technological innovation converge in the pursuit of 
knowledge. The discovery of the Higgs boson confirmed the final missing piece of the 
Standard Model, yet several important questions remain unanswered. Many proposed 
extensions aiming to address these limitations predict new particles or interactions that 
could be discovered at the LHC. This talk will highlight recent ATLAS results at the energy 
frontier, with emphasis on searches in the Higgs sector, dark matter candidates and other 
possible new phenomena. We will also look ahead to the High-Luminosity LHC (HL-LHC), 
which will deliver a dramatic increase in collisions and drive new developments in detector 
electronics and real-time data processing. Local contributions to these technological 
challenges will be briefly outlined. 
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