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Tops as Qubits

p=1 / 4 ( 1R1+B1-cx1+By - 1Ro+C-o® cr) ,
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Tops as Qubits

p=1 / 4 ( 1R1+B1-cx1+By - 1Ro+C-o® cr) ,
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Tops as Qubits
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Parity breaking

IWHE CEPC
Hangzhou 22/10/24-27/10/24

Simone Tentori

B UCLouvain

1A LIRERTE DE CHERCHER



* Different Entanglement
Regions

e Different Threshold
Effects
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Threshold Effects |
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Threshold Effects |
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Threshold Effects Il
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WHAT ABOUT LEPTON COLLIDERS?

LI N S e S S S B S S S . —

Kiyo et al, NLO+NLL 1
1 r Bach et al, NLO+NLL matched
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LOQCD
LO QCD + Toponium model
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Threshold Effects Il

y N

LOQCD
LO QCD + Toponium model

T guantum state same of
QED production
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SMEFT and QUANTUM

Difference from SM

[Severi, Vryonidou,
2210.09330]
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SMEFT and QUANTUM -
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SMEFT and QUANTUM -All

N Events best
observable
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N Events best
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SMEFT and QUANTUI\/I/ /\

Quantum observables
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SMEFT and QUANTUM -
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CONCLUSIONS

* Entanglement as a parity probe for
Future Lepton Collider

e Distinct Phenomenology from Hadron
Colliders

* Good observables to lift degeneracy in
NP Physics Fits
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More on Parity

gag =0 or gyy =0 == conservation of P,

gar = gvt Or gay = —¢gyvy — maximal violation of P.
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SMEFT COEFFICIENT
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SMEFT COEFFICIENT

Current current
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SMEFT COEFFICIENT

Dipoles

Ow = (Qpy" ortr) Wi,

= Cw CtW — Sw CtB,

Oip = l Qr "ﬁ:-""“'wtﬁ'. } ¢ B.!.u.-'- = SwCtW + CwCtRB,
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Reachable states QED
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Bell Violations
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