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Neutrino oscillations reveal physics
beyond the Standard Model (SM).

2. THEORETICAL FRAMEWORK

Effective Hamiltonian

Neutrino Mass Ordering Preference Induced by
Lorentz Invariance Violation in JUNO

Isotropic SME coefficients with the first 59.1-day JUNO public dataset
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4. VALIDATION OF THE SETUP

Lorentz Invariance Violation (LIV)
would signal new fundamental physics.

JUNQO's high precision reactor
antineutrino data is ideal to probe

subleading LIV effects.

Sector

Coefficient

Term in HLIV

CPT-even

x F,

We study isotropic LIV in the minimal
SME framework using the first 59.1-

CPT-odd

Aop

constant

day JUNO dataset.

STANDARD OSCILLATION (SM)

Chi-square in the sin®#;2—Am?2, plane

We consider the isotropic parameter combinations:

(Cee_cey,a Cee_CeT) (aee_afe,ua aee_afeT)

6. IMPACT OF CPT-EVEN LIV

SM + LIV Cee—Ce, best-fit scenario

Normal Ordering (NO)
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Goal: evaluate JUNO's sensitivity to LIV
and its impact on the neutrino mass ordering.

7. IMPACT OF CPT-ODD LIV

SM + LIV Qee—Ae+ best-fit scenario

Event rates for JUNO
o JUNO baseline: 52.5 km
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» 59.1-day public dataset - r/.-:/ \._\ --- Best fit GLOBES
» 64 prompt-energy bins (1-9.4 MeV) [ ~\  — ~ No-osc GLoBES
@" Saney | 150 - i SRR No-osc (JUNO Collab.)
| o Energy resolution: 3% e I; \ ______ Data-BKGs (JUNO Collab.)
o Poisson x>+ pull terms hd i N,
R C 100_ .:I \”.‘
| » GLOBES framework modified g D \".
to include LIV R R \\
e Marginalized over: 50 - 4 v.‘.":'-.’?.f-a-\ \
‘! £ 9 5 ”r"»-\ SEpetTT T Nsg \«\ :
& ! 8 = i} Y. - \’;:\‘. . s&z
& ;% 9]_2, 813, Amz]_, Am31 25 ‘ \;‘ﬁi\.‘.*f-;:'—‘:-m
0 . . . . .1.1.'.-.-'.-;1;1_ 1".:"!1
JUNO detector ; 5 3 A z : z 3 S

8.5

Prompt energy [MeV]

GLoBES implementation reproduces JUNO data

within uncertainties.

8. CONSTRAINTS ON LIV PARAMETERS

Parameter combination 30 bound (this work)

<07x107W

<1.0x107W

< 6.8x107 1 GeV

<7.2%x10 1 GeV

Bounds correspond to correlated 2D scans, not single-coefficient limits.

NO best-fit shifts

to Iarger SiIl2 912

Am32; [107° eV?]

A
o

In the SM, NO and IO regions strongly overlap and
have similar X?nin .
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I0 closer to our SM best-fit.
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e CPT-even LIV reduces the NO-IO overlap, with
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e CPT-odd LIV also shifts the NO best-fit and

further reduces NO-10 overlap.
e 1O remains preferred.
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9. CONCLUSIONS

JUNQO'’s first data already constrains isotropic LIV
coefficient combinations.

LIV scenarios shift the NO best-fit toward larger
sin” 61, and reduce the overlap with I0.

Our x2 analysis suggests a preference for I0.

JUNO has strong potential to probe new physics
in the neutrino sector.
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