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Entanglement in particle physics



Entanglement generation in QED processes 



From Quantum Entanglement  
to Quantum Computation



Quantum Algorithms



Basics of Quantum Computers: Quantum Bit

Quantum computing encodes information in quantum amplitudes 
and phases, then uses interference to amplify desired outcomes.



Unitary Transformation as Quantum Computing







Major hardware platforms for quantum computing
• Superconducting qubits
• Trapped ions
• Neutral atoms / Rydberg atoms
• Photonic quantum computing
• Semiconductor quantum dots / spin qubits

Can particle colliders be used for quantum computing?



Finite Helicity Space inside an Infinite Quantum 
Field Theory





Helicity Transition Matrix



Singular Value Decomposition of  K matrix





Singular Value Decomposition of  K matrix



Singular Value Decomposition of  K matrix





Singular Value Decomposition of  K matrix



Singular Value Decomposition of  K matrix







Quantum circuit of Bhabha scattering







Summary

Thanks !
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