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Physics Motivation Detector Design

+ Neutrino flavour states (e, x, 7) can be * JUNO is designed to distinguish between Jiangmen Underground Neutrino Taishan Antineutrino
described as a superposition of definite both neutrino mass orderings Observatory Observatory

neutrino mass states (1, 2, 3) * The survival probability P(v, = v,) is . . . . . . .
Located in the southeast of China at a distance of As JUNO’s satellite detector it is designed to provide

 The mass values m; of the three neutrino mass ing: . .
fat Gl unk l X i+ ol dependent on the mass ordering: 53 km from the Taishan and Yangjiang nuclear a reference measurement of the unoscillated
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to measure the mass-squared differences A2 L4E A2 | combined thermal power of 26.6 GW and 225 m resp. from the Taishan reactor cores
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IBD Spectrum Prediction

o Reactor Spectrum Model Prompt Energy E, € [0.7,12.0] MeV
Reactor Antineutrino Yangjiang NPP Taishan NPP Huber-Mueller model with a

Spectrum: S(E,) AAAANAS 6X2.9 GW,, nn 2X4.6 GW,, Daya Bay-based rate and shape Delayed Energy E; €[1.9,2.5] MeV U
correction [4.4,5.5] MeV World Reactors (L > 300 km)
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Detector Response [
: ' ' ' T Selection Criterion Efficiency (%) IBD Rate (day ")
2 4 6 8 10
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Results for Median NMO Sensitivity
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Analysis by three independent groups:

. Considering reactor v, only, JUNO’s median sensitivity to the NMO will be 3 sigma for
Ana IVS'S MEthOd about 6 years x 26.6 GW,;, exposure and 2.9% @ 1 MeV energy resolution

The analysis was done by three independent analysis groups. Exemplarily, one analysis method is I Reactor 5, signal 18D event humber (x105)
. i . Reactor v, signal IBD event number (x10°) 05 1.0 15 20
described in the following: . . 1.0 1.5 2.0 2.5 I
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* For each neutrino mass ordering (NMO) an Asimov dataset x of the expected measured - JUNO Simulation Preliminary : " esoltan: 2.0% | N0 exposure:
spectrum is generated : I  Resolution, 3.0%
* The y? function, which is being minimized, is defined as I
2 Tyr—1 o\Ty,—1 0
= [z = p(@.m)]" V7 [z = p(0.m)] + (0 -0V, (i n°) :
- NO: stat. only - I
where V is the covariance matrix (containing statistical errors and bin-to-bin uncertainties) and - J o s e )
u(6,n) the fit model for the expected signal with the three free oscillation parameters 6 (Am%l, : | | | T lostatallsyst. )
2 -2 : : 6 8 10 12 14 16 18
Ams34, sin“2601,) and 73 constrained nuisance parameters n JUNO exposure [yearsx26.6 G ] I
8 10 12 14 16 18
* The reactor antineutrino spectrum for the isotope i is parametrized as a piecewise exponential NMO sensitivity as a function of the exposure for true NO and IO. : JUNO exposure [yearsx26.6 GWi]
: . The dashed line shows the expected sensitivity for statistics only and | AXZ : | for true NO in dependence of energy
IN every ener se ment . —b:.( EYV—=EY ST ] ] min
Yy gy g J S@'j ( Ey) = n; kij e zg( 3) with E, € ( Ej{/’ EJF{+1) the solid line if all systematics are taken into account. | resolution and exposure.

Antineutrino spectrum from 35U

Huber et al.

» k;; are defined by the antineutrino yield of the input S " Purametraton|

model Gl
» b;; are chosen that the whole function is continuous
» n; are the weights for all energy segments j that

describe the deviation of the observed spectrum
from the input model (149 segments in this analysis) R IS A I

Example definition of the weights for 15 segments
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* The spectral weights n; are added as free parameters to the x? function and therefore
estimated by the fit

Summary and Outlook

* Since the parametrization appears in the JUNO and TAO model as they observe the same
individual isotope spectra emitted by the reactors, possible deviations of the observed
spectrum from the input spectrum model are corrected

* Taking into account all systematics in a combined JUNO+TAO analysis, JUNO’s median
sensitivity to the NMO will be 3 sigma for about 6 years x 26.6 GW}y, exposure

* This result was obtained by three independent analysis groups. A collaboration paper on

* The median sensitivity to determine the NMO is given by the difference between the two these results will be published soon

minimum y*# values for |0 and NO hypothesis fit to the Asimov dataset x with specific NMO e e e e
* Ongoing studies on atmospheric neutrino oscillation in JUNO (see Poster 376 by Xinhai He)
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|AXmin‘ = | Xmin(I0) = Xmin (NO)| * Potential for boost of NMO sensitivity from joint measurement
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