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Figure 1 (Color online) Layout of the Daya Bay experiment. The 6
dots are reactor cores. D1 and D2 label the two cores of the Daya Bay
Nuclear Power Plant. L1 to L4 label the four cores of the Ling Ao and
Ling Ao II Nuclear Power Plants. EHI is the Experimental Hall 1,
360 m from the Daya Bay cores, equipped with two antineutrino
detectors AD1 and AD2. EH2 is the Experimental Hall 2, about 500 m
from the Ling Ao and Ling Ao II cores, equipped with AD3 and ADS.
EH3 is the experimental hall at the far site, about 1900 m from the
Daya Bay cores and about 1550 m from the Ling Ao and Ling Ao II
cores, equipped with four antineutrino detectors. AD7 and ADS8
were installed in the summer of 2012.
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. A M —“,—g*ﬁ\‘ A tﬁ =7
S PMT JEBIR St L LR
ER (pe/MeV)  Hi/E &R
KFE 1924085~ ~6% 163 1.77
RENO  3544N10%5F  ~15% 230 1.00
Doubl .
OUP 300108 ~ 16% 200 0.81
Chooz
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Figure 2 (Color online) A photo of the Experimental Hall 1 (EH1) of the Daya Bay experiment. Two antineutrino detectors are submerged in a
water pool, which is filled with pure water. At the far end in the photo, there is the array of the Resistive Plate Chamber detectors on the

supportstructure.
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Figure 3 (Color online) Schematic diagram of the Daya Bay detectors.
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Figure 4 (Color online) Ratio of measured versus expected signal
in each of the six detectors of Daya Bay, assuming no oscillation. The
black dashed line shows the expected ratio without oscillation and the

solid line shows the oscillation survival probability at the best-fit
value sin*26;3=0.092.
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Figure 5 (Color online) Schematic location of the Jiangmen Underground Neutrino Observatory (JUNO).
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Figure 6 (Color online) Schematic diagram of the JUNO detectors.
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Daya Bay and Jiangmen Underground Neutrino Observatory
(JUNO) neutrino experiments

CAO Jun"

Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China

Neutrino Physics is one of the most active branches in particle physics. Many puzzles remain in neutrinos, which may
lead to new physics beyond the Standard Model of particle physics. We summarize the status and major scientific
problems in neutrino physics, and introduce the neutrino program in China, with details on the on-going Daya Bay
Neutrino Experiment and the being-built Jiangmen Underground Neutrino Observatory (JUNO). Daya Bay discovered
a new type of neutrino oscillation in 2012 and measured the corresponding neutrino mixing angle 6,3, by detecting
reactor neutrinos. In this paper, we introduce the physics background and the project background of Daya Bay,
summarize the experimental method and design principles, and describe the detector design and construction. Many
new ideas and technical innovations have been implemented in the detector design and construction, thus a 0.2%
relative uncertainty from detector is achieved. In the next decades, the Daya Bay results will be the most precise
measurement on this fundamental parameter. JUNO was proposed in 2008 and formally approved in 2013. It will
determine the neutrino mass hierarchy and precisely measure three neutrino mixing parameters by detecting reactor
neutrinos at a distance of 53 km. With a 20 kton liquid scintillator detector of 3% energy resolution, JUNO will also be
promising in studying supernovae neutrino, solar neutrino, geo-neutrino, atmospheric neutrino, as well as other exotic
searches. It will be a multiple-purpose experimental platform for many world-leading researches. We introduce the
progress on the experiment design and detector R&D. Besides Daya Bay and JUNO, we extend the neutrino studies by
joining the neutrinoless double beta decay experiment EXO, and by starting R&D of MOMENT, a new idea to
produce accelerator neutrino beam.

neutrino, neutrino oscillation, neutrino mixing, reactor, Daya Bay
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