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~ 10 MeV
99% gravitational
energy

Collective neutrino oscillations
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Phys. Rev. D 82, 125004
“decoherence by 
dephasing of many neutrinos” 

Akhmedov & Mirrizi
nuclphysb.2016.02.011
“decoherence by 
wave packet separation” 
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The effect of 

decoherence by wave packet separation 
can be incorporated into the

kinetic approach to neutrino oscillations
through the initial conditions consistent with the 

Heisenberg principle

Outline
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Decoherence by wave packet separation

ICPPA-2020 4

A. Yu. Smirnov 
1609.02386

https://arxiv.org/abs/1609.02386


Kinetic approach to neutrino oscillations

Liouville term

Oscillation term Collision term

In quantum mechanics coordinate and momentum are not measurable simultaneously

In the kinetic approach the coordinate and momentum arguments have definite values 

This is frequently interpreted as a sign, that the kinetic approach is inherently classical
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Heisenberg principle

The coordinate and momentum arguments are not the neutrino coordinate and momentum
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Akhmedov & Mirrizi
“decoherence by 
wave packet separation” 

Raffelt & Tamborra
“decoherence by 
dephasing of many 
neutrinos” 
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The effect of 

decoherence by wave packet separation 
can be incorporated into the

kinetic approach to neutrino oscillations
through the initial conditions consistent with the 

Heisenberg principle

Summary

ICPPA-2020 8



Wigner approach
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