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@ General Features

© MH with GeV Atmospheric Neutrinos

© CP Phase with Sub-GeV Atmospheric Neutrino

@ CP Phase with Accelerator Neutrino
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Ge, Hagiwara, Okamura, Rott (2012)
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® The PREM - Preliminary Reference Earth Model is based on a paper by Dziewonski
and Anderson in 1981. It still still represents the standard framework for
interpretation of seismological data

Carsten Rott 4 PREM and beyond



3.1. Propagation Basis

1 0 a(x)
M=z U om? |ut+ 0 , (3.1)
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where a(z) = 2B,V (z) = 2V/2E,GrN, () characterizes the matter effect, dm2 = dm3, & dm2 = dm?,,
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where ¢, = cosf, and s, = sinf, with (s,a,r) = (12,23,13). Note that in this basis O3 and Ps can be extracted
out as overall matrices [42],
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This is a huge simplification,
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Propagation Basis
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3.4. Expansion of Oscillation Probabilities with respect to z, = cos 20, and dm?

The deviation of 6, from its maximal value 6 ~ 7 can be explored analytically,

E=t(im),  f=-i(-w)  df=10-2)=1ioE). (323)
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MSW & Parametric Resonances
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@ MSW - resonance in amplitude

@ Parametric — resonance in oscillation phase
Shao-Feng Ge (MPIK); Workshop @ TUHEP, Beijing

Atmospheric & Accelerator Neutrino Physics @ Jinping



Magnetized Iron Calorimeter

@ lron — Target
@ Gap — Active Detector
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Figure 5.1: Schematic view of the 50 kton iron calorimeter detector consisting of 3 modules
each having 140 layers of iron plates.

INO Project Report Vol.l
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Muon Reconstruction J

@ Electron & hadrons are largely absorbed in the iron.

@ Only p can leave long enough track to measure its energy,
momentum & charge.

o Better measurement for vertical events!

s Reconstruction & Charge Ildentification Efficiencies
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T. Thakore et. al. arXiv:1303.2534
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Energy & Zenith Angle Resolutions )

@ Electron & hadrons are largely absorbed in the iron.
@ Only p can leave long enough track to measure its energy,
momentum & charge.
o Better measurement for vertical events!
@ Reconstruction & Charge ldentification Efficiencies
o Energy & Zenith Angle Resolution
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MH - 30 in 10 years )

@ Measured Event Rate:
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Possible Enhancements )

o Hadron Information
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@ Octant of the Atmospheric Angle 053
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Advantages )

o Larger Flux by ~ 20%

US/UK World Magnetic Model -- Epoch 2010.0
Main Field Horizontal Intensity (H)
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@ Endless of Power

@ Tunnel done, lab can be ready soon
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CP Phase with Sub-GeV Atmospheric v )

—~ 07

L=7500 km (p=4.21g/cm®)
Band: CP phase [0, 2n]
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@ The CP dependence is more significant @ low energy!
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CP Dependence |

Dependence on 63 and dp is analytic:
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Flavor Decomposition ]

Number of signal [1/(kt-year)]=Flux(E, zenith, v-flavor) [1/(GeV sr-s-m?)]
x 2m-dcos(zenith) [sr]xdE [GeV]
x Oscillation-Probability (zenith, v-flavor, §cp, MH)
x Exposure [60-60-24-365 s/year]

x¥{o(nucleus, E, v-flavor) [m?]-N(nuclei) [/kt]}.

final | _ _
initial Ve Yu Ve Yu
7 X 25% - -
Uy 10% -3% - -
Ve - - X -11.5%
Vi - - -2.6% 2.4%

Table: Summary of the discrepancies between 0 & 0.77.
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Sensitivity — 1o for 20kt x 10yr J

Ax? = min{x?(0), x*(w)}

CPV Discovery Significance Level (a7

CPV Discovery Sigrificance Level {ax*

(a) ve plus 7e (b) vy plus 7,

»

CPV Discovery Significance Level {Ax®
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c) All channels, combine (a) and (b
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Accelerator Neutrino

Lanzhou = Jinping
@ L ~ 500km
e 100MeV < E, < 200MeV
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Accelerator Neutrino J

@ Shifted JHF flux:
o(E,) = 40¢”"F (4E,)

@ Energy resolution:
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CP Sensitivity )

@ Detector ~ 20kt

@ 4yr for v & 8yr for W ,
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Thank You!
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