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Prospects for

2

Apparently, ISR is not a problem for this type of analysis 
(note: suppressed by central region cut at Belle 2, naturally 

suppressed at Z-pole)

Entanglement could be seen not only in tops but also in taus at BelleII and a future FCC operating in the 
Z-pole (Ehataht et al. 2024,M. Fabbrichesi et al. 2024) using hadronic polarimetry.

,

Can photon decoherence occur in this scenario? Let’s explore it!

Offers efficient polarimetry



Prospects for                             : Belle II
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Experimental setting: Tomography produced for 10M events, Reweight produced for 1M events, non polarized electron beams

Angular cut applied in order to increase the entanglement per bin                                                                           [in         rest frame]   

No signs of a tauonium singlet entanglement peak induced by hard photon radiation



Prospects for                             : Z-pole
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Experimental setting: Tomography produced for 10M events, Reweight produced for 1M events, non polarized electron beams

 

No signs of a tauonium singlet entanglement peak induced by hard photon radiation



Prospects for           collisions: pT cut analysis                 
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Experimental setting: Tomography produced for 1M events, non polarized electron beams

 

Now, we will focus on an experimentally-driven analysis, examining how entanglement scales with different pT 
cuts applied to the FSR (gluon in tops - photon in taus)

Decoherence exhibits a quasi-linear dependence on the pT cut applied 
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Experimental setting: Tomography produced for 1M events, non polarized electron beams

 

Now, we will focus on an experimentally-driven analysis, examining how entanglement scales with different pT 
cuts applied to the FSR (gluon in tops - photon in taus)

Decoherence exhibits a quasi-linear dependence on the pT cut applied 
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Detection of FSR induced decoherence in           collisions 

Quantum observables for decoherence

We have defined four  observable that match decoherence:

Conditions for decoherence
We are going to calculate 
the significance for this 
conditions being fulfilled

in experimental achievable 
scenarios



8

Detection of FSR induced decoherence in           collisions 

Significance for the detection of these decoherence conditions 
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Detection of FSR induced decoherence in           collisions 

Significance for the detection of these decoherence conditions 
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Thanks for your attention!!


