Press release Nov.19

JUNO Experiment Delivers First Physics Results Two
Months After Completion

Jiangmen, Guangdong — November 19, 2025.

The Institute of High Energy Physics (IHEP) of the Chinese Academy of Sciences today
held a press conference in Jiangmen City to announce the successful completion of the
Jiangmen Underground Neutrino Observatory (JUNO) and the release of its first physics
results. After more than a decade of design, construction, and international collaboration,
JUNO has become the world’s first next-generation, large-scale, high-precision neutrino
detector to begin operation.

Early data show that the detector’s key performance indicators fully meet or surpass
design expectations, confirming that JUNO is ready to deliver frontier measurements in
neutrino physics. A detailed paper describing the detector performance has been
submitted to Chinese Physics C and was posted on the arXiv preprint server on
November 18 (https://arxiv.org/abs/2511.14590).

At the press conference, Prof. Wen Liangjian, physics analysis coordinator of the JUNO
Collaboration, presented the experiment’s first physics results.

Using data collected between August 26 and November 2, 2025—just 59 days after the
start of operation—JUNO has already measured the so-called solar neutrino oscillation
parameters, 812 and Am?, with a factor of 1.6 better precision than all previous
experiments combined.

These parameters, originally determined using solar neutrinos, can also be precisely
measured by reactor antineutrinos. Earlier results from the two approaches showed a
mild 1.5-sigma discrepancy, sometimes called the solar neutrino tension, hinting at
possible new physics. The new JUNO measurement confirmed this difference, which
can be proved or disproved by the JUNO experiment only using both solar and reactor
neutrinos.

A detailed paper reporting these findings has been submitted for publication and was
posted on the arXiv preprint server on November 18 (https://arxiv.org/abs/2511.14593).

“Achieving such precision within only two months of operation shows that JUNO is
performing exactly as designed,” said Yifang Wang, JUNO project manager and
spokesperson. “With this level of accuracy, JUNO will soon determine the neutrino mass
ordering, test the three-flavour oscillation framework, and search for new physics beyond
it.

JUNO is a major international collaboration led by the Institute of High Energy Physics
(IHEP) of the Chinese Academy of Sciences. The project involves more than 700
scientists from 74 institutions across 17 countries and regions. “As Chair of the JUNO
Institutional Board, | am proud to see this global effort reach such a milestone. JUNO’s
success reflects the commitment and creativity of our entire international community”,
said Marcos Dracos of the University of Strasbourg and CNRS/IN2P3 in France.



“The scientific outcome announced today witnesses how fruitful the decade long effort
of the JUNO Collaboration has been to assemble a state-of-the-art detector,
incorporating many cutting-edge technical solutions, that will dominate the landscape of
neutrino physics over the next years, providing results of exquisite precision. Many
factors contributed to this success, among which the convergence of experience and
expertise in liquid scintillator detectors and related analysis techniques—brought
together by groups from around the world—was surely pivotal in achieving JUNQO’s
unprecedented level of performance”, added Gioacchino Ranucci of University and INFN
of Milano in Italy, deputy spokesperson of JUNO.

The concept of JUNO was proposed in 2008 and received approval and funding from
the Chinese Academy of Sciences and the Guangdong Provincial Government in 2013,
followed by international contributions in 2014. Civil construction of the underground
laboratory began in 2015, with detector installation starting in 2021 and completing in
December 2024. After filling the detector with ultrapure water and 20 kilotons of liquid
scintillator, JUNO began physics data taking on August 26, 2025.

Years of dedicated R&D led to breakthroughs in key technologies, including high-
efficiency photomultiplier tubes, ultra-transparent liquid scintillator, low-background
materials, and precision calibration systems. At the heart of the experiment is a 35.4-
metre-diameter acrylic sphere holding 20,000 tons of liquid scintillator, viewed by more
than 20,000 large and 25,000 small photomultiplier tubes immersed in a 44-metre-deep
water pool for shielding and muon tagging.

With its unprecedented detection sensitivity, JUNO will determine the neutrino mass
ordering and measure oscillation parameters with sub-percent precision. It will also study
solar, atmospheric, supernova, and geoneutrinos, and search for physics beyond the
Standard Model. Designed for a scientific lifetime of about 30 years, JUNO can be
upgraded into one of the world’s most sensitive detectors for neutrinoless double-beta
decay, probing the absolute neutrino-mass scale and testing whether neutrinos are
Majorana particles.

“*JUNO will continue to produce important results and train new generations of physicists
for decades to come,” said Jun Cao, director of IHEP and JUNO deputy spokesperson.

“Our team is proud to have contributed its share to JUNQO’s foundation,” said Prof.
Barbara Clerbaux, principal investigator of the ULB (Université libre de Bruxelles,
Belgium) group. “This experiment is a rare place where many independent streams of
expertise from around the world converge into one coherent effort. JUNQO'’s first results
show what this collective strength can achieve — and they open the way to discoveries
that will shape neutrino physics for years to come”.

The ULB joined the JUNO experiment in 2015 and has actively contributed to the
construction of the detector. The ULB JUNO group, based at the IIHE (Interuniversity
Institute for High Energies), took responsibility for developing the back-end cards (BECs)
of the electronics readout system, covering design, testing, production, and installation.
This work was performed by Ing. Dr. Yifan Yang, together with Pierre-Alexandre
Petitiean (former PhD student), Feng Gao (former postdoctoral researcher), and Benoit
Denegre (engineer). This is a crucial element of the experiment, as it allows to trigger
the most interesting events that will be stored and analyzed.

The ULB JUNO team is actively involved in physics analysis development, detector
commissioning and calibration, and is analyzing the very first data. Marta Colomer Molla



(Chargé de recherche FNRS) and Amina Khatun (postdoctoral researcher), together
with students, play a key role in optimizing the detection of atmospheric neutrinos in
JUNO. Marta Colomer has the important responsibility to coordinate the atmospheric
neutrino analysis group of the collaboration. The group is additionally engaged in the
detection of neutrinos from potential core-collapse supernova events and contributes to
an international alert network.

For the results just released, ULB team played an important role in the detector
calibration using reference signals from natural radioactivity as well as external sources
placed inside the detector, and in the estimation of the different sources of background
events.
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