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5. METHODOLOGY

1. INTRODUCTION 2. EXPERIMENTS

o .Charge-Parit.y-Tiome (CPT) symmetry f baseline neutrino ex- e Identical oscillation parameters for v and v e A four dimensional grid search is performed
identical oscillation parameters for v and v s periment, Location: have been considered as null hypothesis(i.e. for the predicted dataset. x? is calculated
[ Ash River, Minnesota 'A(Amgz) — (Am§2 _ Am_232) = 0], and between the true datasets and predicted

If different mass and mixing parameters for . N . . :
L and 7 — possible hintgf]gr CPT viola- A sin® 63 = (sin” fa3 — sin® fa3) = 0]) datasets for each set of true values of oscil-
P lation parameters

tion (Model-independent approach) i;on—Calofi;neter(IC AL)- Bl e To rule out the null hypothesis, true val-

Our focus to find sensitivity for (Am2, — Atmospheric neutrino ues of neutrino and anti-neutrino oscillation e For each set of difference A(Am3,) or
- 5 R oy . 32 ) . . parameters (Am%Q, sin’ fys, Am?ﬁ, sin” 023) A sin” #,3, we calculate Ay? = Yy — anm

Am3z,) and (sin” 023 — sin” fa3) using long experiment, Location: . - 27 TV . . alEtidit |

baseline and atmospheric neutrino experi- | | Tamilnadu, India have been varied within marginalisation including marginalisation and plot it as the

range and generated true datasets functions of desired set of differences

ments in different possible combinations of
octant for neutrinos and anti-neutrinos
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3. OSCILLATION PARAMETERS 4. SIMULATION INPUTS NN e e XN N o
Osc. parameters True values Marginalization range Features INO sy s o 0000l s s o, 0001 0 0080
sinZ(2612) 0.86 Fixed Source Atmospheric neutrino ( a)‘” (b)’“ (e)A(Am2,) sensitivity
Am3, (eV?) 7 6% 105 Fixed Runtime 10 years for v, and v, 32
sin®(6;3) 0.0234 Fixed Detector 50kton Iron Calorimeter Neutrino (HO) and anti-neutrino (LO) Neutrino (LO) and anti-neutrino (HO)
sin?(6a3) varied 0.3-0.7 Charge-id eff. ~ 99% for = and pt 2 — Nova 2 — Nova IA(Am2,)| x 10-3eV2
|Am3,| (eV?) varied (2.0-3.0) x 107 Direction eff. 1 degree (few GeV muons) sk o 15 "~ Taanon Osc.parameter [ NOvA |[T2K [INO|T2K+NOvA
5C’P 0.0 Fixed (INO) Features NOvA s 3 N 3. ) . 9 —
: : A(Am2. 0.10 |0.22]0.40|  0.10
Scp 0.0 [0 — 360°] (T2K,NOVA) P o 10 km ok ol A(Am3y) 10
Table: Oscillation parameters for both v and v - © R . Asin O]
' P ' gu? t{(me ?4}’13? v and 3 year v : I NN o Octant Case 1| 0.1 0.13]0.16]  0.07
etector on - - | L
. . . _ ] - * Octant Case 2| 0.08 [0.120.17 0.09
Possible combinations of octants for v and v: Signal ett. 26%(ve), 41% (ve),100% (v, v, CC) o e ; o Octant Case 3| 0.34 | 0.4 |<1e|  0.28
Case 1: V_and 1/ both 1mn ngher Octant (HO) Background eff as in Ref. [1] 0 005 0.1 0.153{5&3923)0.25 03 035 04 0.4 035 -03 —o.stS—ig%ﬂ)—o.ls 0.1 —0.05 0 Octant Case 4] 0.24 1036 |<10 0.21
[sin® f23(sin® fy3) in range 0.5-0.7] Features T2K () (d) f) 1o sensitivity
, - : Baseline 295 km
. g;se 2 2”9_ anc.1 v both 011:13 BJOSWGI‘ Octant (LO) Run time 5 year v and Syear Joint sensitivity of NOvA, T2K, INO for A sin? 023 when (a) v and 7 in HO, (b) v and 7 in LO, (c) v in HO and 7 in LO and
[sin” Oa3(sin . 23) in rang? S | Detector 22.5 kton (d) when v in LO and 7 in HO and (e)for A(AmZ,)eV# which is almost same for all octants
Case 3: v in HO and 7 in LO Signal eff. 87% (ve,v.), 100%(v,, 7,,CC)
11 1 Background eff. | asin Ref. [1 : : .. : : :
Case 4: v in LO and 7 in HO 5 1l e Measurement of A sin? 63 is largely affected e For similar octant combinations (either LO
. S : : : : : by the existence of v and 7 in particular oc- or HO) for both v and v, Precise determina-
— The experimental sensitivities for all the oc- R f? Systematics used in analysis as given in "a?]nt P tion of A sin? 05 for all tile experiments
tants cases have been shown on a single frame et [1]
with allowed regions at 10,20 and 30 Confidence — GLOBES [2] simulation toolkit for long- e All considered experiments are least sen- e Fach experiment is able to measure
Level (CL) under Normal-Hierarchy assumption. baseline experiments and a c++ based based code sitive for different octant combinations for A(Am3,) quite significantly irrespective of
for atmospheric v experiment. neutrinos and anti-neutrinos different octant combinations
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