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We study the posibility to measure CPT violation effects due to quantum decoherence within the contex of the neutrino system. Considering the
previous, we develop analytical formulas for oscillation probabilities, in vacuum and matter, for long-baseline experiments valid up to I' ~ 1072°GeV.
We evaluate these CPTV efects using the v, and 7, disappearance channels, in the framework of the DUNE experiment. For the optimal case, we find

5 o of confidence for I' ~ 4 x 107%°GeV and dcp ~ 37/2.

Theoretical Formalism

We consider the neutrino state like a quantum system that loses coher-
ence due to the interaction with the environment. This phenomenon
can modify the interference between the neutrino mass eigenstates and
theretfore alter the oscillation frequencies. The time evolution of our
neutrino open quantum system is given by Lindblad Master equation,
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We found 15 elements that violate CPT in the dissipative term D , highlighted elements [1].
If we consider all the diagonal elements equal to v, we obtain:
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For o« = ppand T up to ~ 10723GeV, we can approximate
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To evaluate CPT symmetry violation, we use Acp+ = P,o — Pss. Then, replacing P,
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Figure 1: Dependence of AR with respect to dop
and I". We consider 812 =1/3.
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DUNE and Simulation Details

DUNE is an upcoming ex-
periment with a baseline

of 1300Km from Fermilab
to SURF.

To simulated the experi-
ment was used nuSQulIDS
package and GLoBES
software [2]|3]. We configure the simulation
with 80 GeV beam, 1.07 MW beam power and
5 years exposure for neutrino and antineutrino
mode [4].

We define the observable of CPT asymmetry de-
pending of the number of events of neutrinos and
antineutrinos

NEUTRINO

AN = N(v,) — N(7y). (5)

To differentiate the CPTV due to the effect of
quantum decoherence from the CPTV due to
the matter effect, we define the ratio R to nor-
malize with respect the standard oscillation.
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We integrate the event rate from 0.5 to 20 GeV
using the following rules:

Neutrino mode Antineutrino mode

Signal Signal
v, — v, CC v, —1v, CC
v, — v, CC v, — v, CC
Background Background
v, — vy CC v, — vy CC

v, — v, CC
No Osc. v, = v, NC
No Osc. v, = v,, NC

v, — v, CC
No Osc. v, = v, NC
No Osc. v, = v,, NC

: The best case has the following config-

i uration: 512 — 623 — 545 — _667 —
1 —fss =

%F, 628 - \/§F and 547 —
(2\1/5 %) I'. Considering normal hierar-

chy and dgp ~ 37/2, this case presents 5o
of confidence for I' ~ 4 x 107%°GeV.

Figure 2 : Left: R from Eq. (6) and its
dependence on I' and ocp. Right: The
dashed line is the expected in the stan-
dard neutrino oscillation, the solid black
line shows the effect of our diagonal dis-

Results
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sipative factor. The red fringes (small,
medium and large) represent the statisti-
cal error 1o, 30 and 5o (respectively).
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