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Quantum Decoherence

The time evolution of our quantum system is given by 

Dissipative term

Assuming positivity, the most general expression for the dissipative term is:

Considering the neutrino like an open quantum system.

For       neutrinos generations, 

Hermitian
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For 3 generations, the probability is given by
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Quantum Decoherence

In a  CPTV case one coefficient of the factor          must be       or      or         
and the other should be anyone of the others                            having in 
total fifteen cases.
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We use the difference of survival probability to refer the CPT violation

Quantum Decoherence

● The diagonal elements of the dissipative matrix equal to

● The same dissipative matrix for neutrinos and antineutrinos

● The dissipative matrix is containing a single one non-diagonal elements 
         at a time.

In a  CPTV case one coefficient of the factor          must be       or      or         
and the other should be anyone of the others                            having in 
total fifteen cases.
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Quantum Decoherence
The expression of the CPT asymmetry

Where
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Quantum Decoherence
The expression of the CPT asymmetry

Where
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Quantum Decoherence

The CPT assymetry grows with      until reaching a region where we have 
maximum amplitude then starts to decrease.
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Quantum Decoherence
For different energy dependence
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Quantum Decoherence
For different energy dependence

Change the value but not the amplitude
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DUNE and Simulation Details
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DUNE and Simulation Details

   Interaction with matter

Liquid Argon

Beam

Alion, T. and others - “Experiment Simulation Configurations Used in DUNE CDR”

Ancillary files
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In order to show tangible results, we define the observable of CPT 
asymmetry depending of the number of events of neutrinos and 
antineutrinos.
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In order to show tangible results, we define the observable of CPT 
asymmetry depending of the number of events of neutrinos and 
antineutrinos.

To study and differentiate the CPTV due to the effect of quantum 
decoherence from the CPTV due to the matter effect, we define the 
ratio  

The uncertainty for the event rate are considered as        .

DUNE and Simulation Details
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Conclusions

● We revisit the theoretical framework for quantum decoherence phenomenon in the 
context of neutrino system.

●  In the 3-flavor framework, we identified 15 parameters of the decoherence matrix 
that produce a violation of the CPT symmetry. 

● We developed analitical expresions for the probability and the CPT asymmetry, in  
vacuum. We used the channels       and        dissapearance to analize the CPT 
asymmetry and its dependence of the decoherence parameter     ,      and the 
energy.

● We found a high impact in CPT asymmetry when we consider                                    
and normal hierarchy. In the context of DUNE, we found           of confidence when   
                                 12.1, 4, 1.7 and 0.7 for           -1, 0, 1 and 2 respectively.
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Energy range

5 years FHC 

5 years RHC Normal hierarchy
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Inputs

Flux

Efficiency

Cross Section Smearing


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46

