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THE JUNO EXPERIMENT
The Jiangmen Underground Neutrino Observatory (JUNO) is a multi-purpose neutrino experiment

currently under construction in southern China

Where?
* 52.5 km from two Nuclear Power Plants
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https://www.sciencedirect.com/science/article/pii/S0146641021000880?ref=pdf_download&fr=RR-2&rr=830bada28c625270
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ANTINEUTRINO OSCILLATIONS IN JUNO

V, survival probability
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ANTINEUTRINO OSCILLATIONS IN JUNO
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EXPERIMENTAL CHALLENGES

* Large antineutrino statistics
20 kton LS target

* Energy resolution = 2.95 % @ 1 MeV
Total photocoverage = 78%

Light yield = 1660 PE/MeV

* Energy scale uncertainty < 1%

Comprehensive calibration program

* Good knowledge of the unoscillated antineutrino spectrum
Short baseline satellite detector Taishan Antineutrino Observatory
(TAO) to provide model-independent reference spectrum
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https://link.springer.com/content/pdf/10.1007/JHEP03(2021)004.pdf

CONCLUSIONS

UNO will probe neutrino oscillations with
unprecedented precision

* Sub-percent precision in less than 2 years on
Am2,, sin20,,, and Am3,

* 36 NMO median sensitivity in ~ 6.7 years DA
time via only reactor v,

Thank you!
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More information in my poster
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Reactor antineutrinos in a nutshell
Why reactor antineutrinos?

L

Oscillation physics in JUNO
The Jiangmen Und: ound Neutrino Obs tory (JUNOJ [1] is &
currently under in southern China,
P O

* Pure and intense source of electren-flaver sntineutrines
* Energy: MeV scale rather than GeV (as in beams from

* Synergetic efforts with accelerator experiments

JUNO [1] will detect 9's emitted by the "
nearby Taishan and Yangjiang Nuclear
Power Plants (NPPs), at an average (<)
distance of 52.5 km from the experimental
site — strategic baseline at the first solar
oscillation maximum.

oy 110 MeV: possibiliy to meazure flavor neutrinos
Experimentsl observable: deficitin number of 7, interactions — ¥, survival probability

Why JUNO?

* Unique capability to
simultaneously probe the effects
of oillaticns on both solar (Am3y )
and atmospheric {Am3,) scales

* Optimized baseline for the

jetermination of the Neutrino
Mass Ordering (NMO)
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Antineutrino detection

Resctor antineutrines are detected in JUNO through the Inverse Beta Decay
(18D) reacticn Fotp—rettn
Detector respense effects [2] an the spectrum are considered in spectrum
calculation: non-linearity (NL) and resolution (Res).

1. IBD reaction and cross section, 2. Liguid scintillator non-linearity
e* deposited energy {LSNL), visible energy « detected PEs

Eaup = Ej, - 0.T82McV Eys = fussi(Eieo) - Bsen

3. Energy resolution

* Large antineutrino statistics
20kon Liquid Scatllator (LS} targat
* Energy resolution = 2.95 % @ 1 MeV
Total photocoverage = 76%
Light yield = 1640 PE/MeY
* Energy scale uncentainty < 1%

Comprehensive calbeaion progrom 12|

JUNO oscillation physics goals [1]

*Independent determination of 4
oscillaton parameters: Amj,,
sin®,;, Am,. sin0,;

* Determination of NMO

First experiment to address NMO d

question through vacuum osclations

Complementary to long baseline
apeciments

indapandent of dgp nd 8y,

Event selection and backgrounds

Reactor IBD signal (= 57.4 events/day) is rare with respect to the dominant
background (mainly due to natural radicactivity)

j ompt signal: energy depesited by pesitren in LS
neutran capture on H (or 12C).
2.22 MeV (4.9 MeV) gamme emission, €~ 200 s,

in JUNO: d 3 pair of i lated events
Selection is based on prompt-delayed coincidence signature.

~82% effciency for resctor BD
avants + 47.1 events/day (3]

Reactor antineutrino sensitivity analysis and results

Precision measurement of oscillation parameters (3

Mass Ordering sensitivity

Median sensitwity discriminator by fitting normal

*Sensitivity to the two mixing angles dominated by rate
systematic uncertainties.

* y (o the two i
systematic uncertainties distorting the spectral shape
P d . y.

Actative reciien (4]

ordering Asimev data under both normal erdering
{NO) and inverted erdering (10) hypatheses

Axiio = Guia (NO) = Xiia(10)]
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Impreve current precision of almost ane order of magnitude
in & years for Amd,, sin®,;, and Amd,, surpassing global
precision on these parameters within the initial 100 days of
dats acquisition

‘spectrum is needed.

The satellite detector Taishan Antineutrino
Observatory (TAO) will be located st = 40 m
from ene reactor core, and it will provide a
model independent reference antineutrina
spectrum for JUNQ's analysis.

By-product of sub-percent pracision on oscillation parameters

*Rigorous tests of the neutrine sector of the Standard Medel (e.g., unitarity of the PMNS matrix) (1]

* Precise searches for physics beyond the Standard Model

*Discriminator of neutrine masses and mixing medels

34 median sensitivity in ~ 6.7 years DAQ time via
only reactor ¥,

Sensitivity boost ia atmospheric v,/ in JUNO
Potential in combining atmospheric and
accelerator neutrino expernments measurements.
Dedicated pubbcation coming s0on
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