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We do not kihow the Neubrine Mass Ordering
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What do we kiow aboub the Neubrino Mass Ordering ?
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The Jiangmen Underground Neubrino Observatory
(JUNG)

Jiangmen Underground Neutrino Observatory is a 20 ktown Lliquid scintillator detector located @ §3 km from Yangjiang & Taishan
Nuclear Power Plants in China - medium baseline reactor neubtrino detector
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The Jiangmen Underground Neutrino Observatory
(JUNG)
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Reacktor Antineubrine Oscillakion ExperimemE
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medium baseline reactor neubrine dekbecktor
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Neutrino Survival Probability @ JUNG
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Neutrino Survival Probability @ JUNG

A vaCuwum
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[H. Minakaka, H. Nuhokawa, S. J. Parke & RZF, PRD 76 (2007)]
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Neubrinoe Survival Probabili &v @ JUNO
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[H. Minakata, H. Nunokawa, S. I, Parke & RZF, PRD 76 (2007)]
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Neubrinoe Survival Probabili &v @ JUNO

Ut vacuum

1 _
Pp ST, — 1 5 SiIl2 2(913 1 — \/1 — SiIl2 2(912 SiIl2 Agl COS(Q‘AGQ‘ T (I)@) — P@

[H. Minakata, H. Nunokawa, S. I, Parke & RZF, PRD 76 (2007)]
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Neutrino Survival Probability @ JUNG

U vacuum

1
Pp ST, — 1 5 SiIl2 2913 1 — \/1 — SiIl2 2912 SiIl2 A21 COS(Z‘AGQ‘ T (I)@) — P@

[H. Minakaka, H. Nuhokawa, S. J. Parke & RZF, PRD 76 (2007)]
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Anatomy 0"? a Measurement

updated reactors configuration & backgrounds updated detector Live time & systematic effects
[JUNG Collab,, arXiv:lo4 025657

updated khowledge of neutrine oscillation parameters
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ASsumwme

[See David V. Forero, Stephen I, Parke, Christoph A, Ternes and RZF, arXiv:2107.124-10]

Normal Ordering

Parameter |Nominal Value lo

sin61, | 0318 | £0.016
Am3,[107°eV?] 7.50 +0.21

sin26;5 | 0.02200 | 40.00065
Am2. [10~3eV?] 2.53 +0.03/—0.02

+ total exposure of 26.6 GWu for 2400 c&avs 1 years € ¥2% live time)
+200 energy bins & 3% energy resolution

Y we do not consider matter effect here (we only interested here in sensitivity)
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From single to mull if?l g Ccores
+ backgrounds
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How well do we khow the Ve Flux Shape?
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Resolubtion
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True Value of the Oscillation Parameters
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Noin-Li

cor E;Ev (;)nf the Ewne r9Y Scale

intrinsic + instrumental non-linearity of the detector can be model by E,=FE —0.78 MeV

Evis

-

a1 ta By enalk
fNL(a17a2va’37a4;Ep) — —au B F. 7
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Ly

calibration values [IUNO Collab., JHEP 03 (2021)] [F. Capozzi, E. List & A, Marrone, PRD 22 (2015)]
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1% b2b only
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Skakisktical Fluctktuakiowns
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A m g ) &_’ A m i " S :-j N & rg E.t$ A

= NO = 10 - Global Fit Allowed Region

[H. Nunokawa, S. . Parke & RZF, PRD 72 (2008)]
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Am2 & Am:,, rLsm

= NO = 10 - Global Fit Allowed Region

[H. Nunokawa, S. . Parke & RZF, PRD 72 (2008)]
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JUN

[Conf. A, Cabrera et al., arXiv:2oo%,112%0]
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OIII
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Final Conclusions:

© JUNO’s Strateqy to determine the heutrine mass ordering is very challenging

¢ The true value of the neutrine oscillakion parameters may make the Job easier
or even more difficult

e JUNG will waosk Probabtj nobt debermine bhe neubrino mass Ord@.ri;v\g) @ 30 CL alowne

o The synergy between JUNO’s |AmZ, | measurement and the constraint from Am?, | sensitive
experiments will most probably allow for the determination of the neutrino mass ordering
after 2 years of JUNO @ 30 CL or more

Another possible way to determine the neutrino mass hierarchy

Hiroshi Nunokawa, Stephen Parke, and Renata Zukanovich Funchal
Phys. Rev. D 72, 013009 — Published 29 July 2005
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