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Introduction



Mass Hierarchy
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Reactor neutrino experiment

Reactor 2 x 10% neutrinos/GW /sec Detector

Inside Detector

Inverse Beta Decay (IBD) *



Ve Energy distribution

Arbitrary

From Bemporad, Gratta and Vogel

observed spectrum
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How to distinguish Mass Hierarchy?

3

Detect the sign of Am%l (Amgg)

5 _ m% — m% >0 (NH) -m2
Ams3, = 2 2 m3—
m; —m; <0 (IH). mt
NH IH

The information of mass”2 difference are in Oscillation Probabilities.
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MH difference in 7.spectrum

dN / dE, [1/MeV]
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Sensitivity
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The theoretical prediction N,L-ﬁt is fitted to the Data,
assuming NH or IH.

# X?nin(NH) X?nin(IH)

Fitting parameters are 615, 013, Amgl, ‘Amg)l’a fsys

yinput () 57 0.10 750 x 107° 2.32x1073 1
oY 0.024 0.005 020x10~° 0.1x103 0.03




Sensitivity to the Mass hierarchy

a
o —

(

14

16.5GW 10kton Syrs
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Effects of 5|Am3;| to the sensitivity

dN /dE,, [1/MeV]
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Sensitivity to the Mass hierarchy

16.5GW 10kton Syrs
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Effect of Energy Resolution

dN /dE, [1/MeV]

Evergy Resolution
affects the sensitivity
significantly.
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Expected Energy Resolution

J.S. Park, S.B. Kim
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PMT coverage : 67% (15,000 20" PMTs)

——&—— Default (PMT coverage 67%)

----- “#------ PMT coverage 67%, Att.length *2, QE * 1.5

PMT coverage : 67% (15,000 20" PMTs)
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Effect of Energy Resolution 2

5 b=0% —> b=1%
5_E: (i) _|_b2 ‘
E VE

* Sensitivity is reduced by ~ 40%

e Optimized L is shortened by ~ 5 km

16.5GW 10kton Syrs
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Other
Limitting Factors



Multi-reactor interference
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Baseline difference
should be small.

E. Ciuffoli, J. Evslin, X. Zhang: 1302.0624
Y-F. Li, J. Cao, Y. Wang, L. Zhan: 1303.6733




Multi-reactor interference
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Multi-reactor interference

All Reactors
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Energy scale uncertainty

Energy scale uncertainty is controlled ~ 1% for RENO detector.
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Schedule for MH determination

2010 2015 2020 2025 2030

NOVA (Operaﬁng) ﬁ

DayaBay " (Approved) %

Hper K _|_|=é

LBNE —

* rough estimate 2 sigma 3 sigma 4 sigma 5 sigma




Summary

RENO50-like Experiment for MH determination.

With 16.5GW 18kton,

0
a<3% of Energy Resolution is required

b<0.5% }s2~3siema SE \/ a\> .
} ° 5=1(7)

determination within 5 years.

Interference among reactor cores significantly affects
the sensitivity.

Energy Scale uncertainty should be controlled very
Carefully.

Many Efforts for MH determination have started !



