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Lindblad equation (1976)

Dy = —diag{l'y,T'1, T2}
[, decoherence parameter
[, relaxation parameter

p, (t) — neutrino density matrix
H, - Hamiltonian of the neutrino system

Lindblad equation can be expanded by Pauli matrices oy, :

Opr (1)
ot

o = 2€;5.Hip;j(t)or + Dripi(t)ok



Lindblad equation (1976)

Dy = —diag{l'y,T'1, T2}
[, decoherence parameter
[, relaxation parameter

1 - - .
P, , = 5 [1 + e 12" cos? 20 + e 1 sin* 20 cos (Aa:') ]




Mechanism of neutrino quantum
decoherence
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Formalism

p — density matrix of the full system

H - Hamiltonian of the full system
H,, — neutrino system

H;y: — interaction

H, - electromagnetic field

Based on book H.P. Breuer, F. Petruccione "The theory of open quantum systems"




Formalism
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Results

where
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Results

where
1

a fX(E):eE/kTX_l
577 (1) = —i[Hz, po(t)] +

1 1 o (0 1) o (0 0)
+ K1 (cf_pp{i)r:f+ — Ecr...cf_p,;(t) — Ep;{t)g_,_g_) + +=\oo) 7“7 \10

1 1 \/(Amij cos26;; — A)? + /_\m?j sin® 26, ;
+ K2 (C’+Pﬁ(t)5’- — 50-0+p5(t) = EPﬁ(t)G-U+) } Bij = oF
Si112 Qéij _ Aﬂl?j Sil’l2 293'3'

(Amyjcos20;; — A)? + Am?j sin? 20

N
= 7 5in? 260, 7x fx (2A45)

2

cy = cos 0y, is the cosine of the weak mixing angle
o - characterises the mixing between dark photons

and photons of the standard model



Results

Supernovae parameters Obtained values of
T =30MelV

decoherence parameters
T, = 100 MeV I, = 10721GeV for v, v, oscillations

I, =~ 10731GeV for v, v, oscillations

~

R. Bollig, H.-Th. Janka, et. al. Experimental constraints
Phys.Rev.Lett. 119 (2017)

I < 107%4GeV for reactor neutrino fluxes
I; < 10728GeV for solar neutrino fluxes



3aKnwyeHue

» MpepnoXxeH HOBbIN NOAXO0A K ONMCAHUIO KBAHTOBOMW
AeKorepeHLunmn HeUTPUHO

» Ha ocHoBe pa3paboTaHHOro noaxona U3y4eH HOBbIN
MeXaHMU3M KBAaHTOBOW AeKorepeHuun 3a cyeTr
paanaLMoOHHOro pacnazsa HEMTPUHO

» BnepBble ObIIM MONTYYEHbI AHAJIUTUYECKUNE BbipaXKEeHUS
ANna napameTpoB aekorepeHunn I_1 n penakcauum I_2

» Pe3ynbTaTbl BaXHbl AN8 UCCien0oBaHNUA NOTOKOB
HEUTPUHO OT CBEPXHOBbIX
(JUNO, Hyper-Kamiokande)
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