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Quantum Observables in High Energy Physics

2Olimpia Miniati

• Density operator for two spin ½ particles:

• 𝒕 ҧ𝒕 pairs in collider experiments:

• 𝜏𝑑𝑒𝑐𝑎𝑦 < 𝜏ℎ𝑎𝑑𝑟., 𝜏𝑠𝑝𝑖𝑛−𝑓𝑙𝑖𝑝.;

• Precise correlation between the 𝑡(ഥ𝑡) spin – direction of flight of decay products:

• Reconstruction of the state → quantum state tomography: 

BSM odyssey: turns and twists in particle theory (Cargèse 2025) 

Single-particle polarizations Correlations

Quantum Observables



New Physics and CP-violation in 𝒕 ҧ𝒕 pairs 
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New Physics and CP-violation in production
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Not polarized but highly correlated Polarized and highly correlatedSinglet
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New Physics and CP-violation in decay

Without CP-violation With CP-violation

Standard Model 

BSM odyssey: turns and twists in particle theory (Cargèse 2025) 
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