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Appearance Probability

i Define a model-independent observable X,
sdy built out of the observed probabilities P
)= ) (NG7) i) p
= (L) at two baselines L, L, and at a near
detector.
3 2
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, . With,
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c=> ¢ PP = P(L — 0) = |e|?. 033/ (9203) -
=1 The right-hand side of eq. is a non-negative

v =4sin?gn (i=2,3), { A (B
Y23 = 85sin ¢1 sin P31 cos(P31 — P21) ’ 2E

§i = vi(L2) —vi(L1) (i=2,3,23)

03 >0 and 6, >0, and

023

la] <2 with a= T
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X_c’>_bs = P}(j):)s_we(l_z) . Pobs (Ll) . 50 PND,obs

V/.L_)Ve V,J,_>Ue

If it can be established within experimental uncertainties that x> < 0 and the
conditions are fulfilled then T has to be violated in nature
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Results

- [0.68-0.80]+[0.80-0.92]+[0.92—1.04] GeV . NO.0.68-0.801+{0.80-0.92}+{0.92-1.04]GeV
= Exp(v;T2HK): 607.75 kt .Mw.yr < .
é / Bl DURE): 106 KM g | — Tatie 8 Exp(v;iT2HK): 607.75 kt.Mw.yr
= 400 Exp(v;5+DUNE): 840 kt.Mw.yr | ) ne = Exp(V ;T2HK): 1823.25 kt.Mw.yr
= — 5+DUNE 26 / \ Exp(v;DUNE): 840 kt.Mw.yr :‘Z?
= 300 2 i =
> o Exp(V ;DUNE): 1680 kt.Mw.yr 2
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N peven( IE: 0) . paPP 2 \/
2 (E.0) = pe \Lar = a E =a.E+fNE+y
Xeven\E: V) = 5 2PP res
a=1 9

o, (T2HKv): {a, B,y}={0.12,0.07,0.0}
o, (T2ZHKV): {a, B,y}={0.12,0.0,0.09}
o, (DUNEv): {a, B,y}={0.045,0.001,0.048}
o, (DUNEWY): {a, 8,y}={0.026,0.001,0.085}

Where, Paalpp 1s calculated in the standard three
flavor scenario.
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[ Framework and Assumptions

> The evolution of the flavor state is described as:

Appearance Probability
The appearance pmbﬂhﬂuy is defined as :
- Zzg ol

Expanding it out, in erms ofnew variable, = ha describes deviation from unitarity and leas 08

i = H

e}

= NN
> Allow for non-unitary mixing among energy cigen
states and flavor states at detection and production.

(') oy “zero distance eff !
= P = |ep(emPamMt _ 1) 4 gy(emimAL _ 1) +" =>a —po0)
» Medium effects are defined by constant matter ] P
density approximat The even part of appearance probability simplify 1o, asiton (=2,3)

> The eigenvalues ’\nd their energy dependence
tely the one following from the

ss squared differences in m.?

T-violation test for two experimemm

Poven = 1202(c2 — €) + 73c3(c3 — €) +123c263 + € 723 = B5in 1 5in &3y cos(1 — 621)

Amf y(E)L
2E,

Define a model-independent observable Xy , built out of the
observed probabilities at two baselines Ly, L, and at a near detector.

{

X7 = Posen(L2) = Peven(L1) = 00 = 0263 + 836 + dnscacs

byt 03— b
33/(6203) —
Fi(k2) = (L) (7=23,23).

630 and &3>0, and §o=

ol <2 with

-

X = P2, (L2) =

I it can be established within the experimental uncertaintics that Xgb* < 0 and the condit
are fulfilled then T has to be violated in nature
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nul n Results
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Hypotlwsis Testing
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