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INTRODUCTION

• Using quantum information theory in particle physics is new


• Importance of quantum gravity


• Quantum entanglement


• Is quantum entanglement sensitive enough to allow us to detect weak forces, even as 
weak as gravity?
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Measurement by Alice and Bob

BELL’S THEOREM

Realism


Locality


“Free Will”


CHSH inequality


Quantum mechanics predicts
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Thomas Rotation and Quantum entanglement Thomas Rotation, Alice and Bob

THOMAS ROTATION
Special relativity rotates Alice’s and Bob’s coordinate systems with respect to each other 
in the lab frame.



RELATIVISTIC BELL INEQUALITY

Define two variables:


                                                                                       and


 If Alice and Bob choose their settings such that Alices two settings are perpendicular and 
likewise that Bob’s two settings are perpendicular, then the following inequality holds


However, for the directions given previously, quantum mechanics predicts
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THOMAS PRECESSION AND ENTANGLEMENT

Gravitational attraction between 2 relativistic particles:


Thomas Rotation and Precession:
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CONCLUSION

Derived a new Bell inequality.


Investigating the uses of quantum entanglement in particle colliders


Trying to determine whether it can be used to test quantum gravity.


