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"ir = What are the natures of dark matter and dark energy?

=  What is the relationship between the largest infinity
and the smallest infinity in the universe?

What are the deepest laws of nature and the universe?
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PandaX

Particle and
Astrophysical
Xenon
Experiment
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PandaX-4T (2019-Now)
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PandaX-xT: staged development

PandaX Project Timeline

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
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2036 2037 2038 2039 2040 2041 2042

Project Phase-I: construct and operate
PandaX-xT on the basis of PandaX-4T;
procure xenon by stages and upgrade

detector along the way till 43-ton target,
and keep >50% of experimental live time
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Yangjiang NPP: 2.9 GW x 6 IR

Taishan NPP: 4.6 GW x 2
Equal baseline: 52.5 km

20 kton Liquid Scintillator
Spherical Acrylic Vessel $35.4 m

17612 20-inch PMTs for CD
2400 20-inch PMTs for WC

Average photon
detection eff. 30.1%

25600 3-inch PMTs

35 kton water shielding
Cylindrical Water Pool 43.5x44 m
700 m overburden






Reactor

~5000 IBDs for

~60 IBDs per da Several per da Hundreds per da Several IBDs per da
\ P Y P Y p Yy CCSN @10 kpe o] Y

Neutrino oscillation & properties

ﬂ Energy resolution 2.95% @ 1Me‘u’\
w/ full simulation

m v mass ordering: 3¢ (reactor only)
@ ~6 yrs (Neutrino 2022), atmospheric
v oscillation being improved

m v oscillation parameters: precision
of sin204,, Am5,, | Am3,] < 0.5%

Neutrinos as a probe
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Prog. Part. Nucl. Phys.
123,103927 (2022)

New
physics

IBD: inverse beta decay

CCSN: core-collapse supernova
DSNB: Diffused Supernova
Neutrino Background

ﬁ Supernova v: ~7300 of all- =
flavor neutrinos @ 10 kpc

m DSNB: 30 in 3 yrs (2205.08830)

m Solarv:
* ’Be, pep, CNO (2303.03910) "
* 3B flux (2210.08437)

m Geo v: ~400 per year, 5% =

in 6 yrs (2204.13249)

N /

K precision in 10 yrs

Nucleon Decays: p — W{\
9.6x10%*3 yrs (90% C.L.) in
10 yrs (2212.08502), neutron
invisible decay (ongoing)

Indirect DM search: ~good
sensitivity in 15-100 MeV
region (2306.09567)

Future upgrade (2030s) :
searching for OvBf 11
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i Calibration house with all
® Autom atic Calbration Unit

control systems
E— |

———ROV guide rail
Calibration house
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Reassemble single-hit
waveform data into
fake data to train the
photoelectron
reconstruction neural
network
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» dE. and dx distributions from Geant4, distinguish e™ and e~ » fit to source non-linearit
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» liquid scintillator non-linearity _ Energy nonfinearity of gamma-ray
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Other analysis effort from SJTL

: | _
aceidenta Li9 and He8 Geoneutrino alphan
background fast neutrons

(1 / day) (1/day) (17 day) (0.1 / day)

particle cut event
identification optimization binning
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Next-gen neutrino telescopes in planning @ feiszs
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TRIDENT Explorer - B LuiygaT

Pre-selected site
conditions

" Flat seabed

= No nearby high rises
or deep trenches

=  Depth >3km

= Close proximity to a
shore

Measured params

Current field

Optical properties

Radioactivity

https://trident.sjtu.edu.cn/en
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https://trident.sjtu.edu.cn/en

TRIDENT Explorer - @ Leiszs

A-frame

Research vessel Umbilical L 60. = ® TRIDENT, PMT
I @ TRIDENT, Camera |0 g
E A P-ONE, STRAW-a
2 50, KM3NeT, LAMS
=
Control & battery module 453 ; KM3NeT, AC9
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TRIDENT Collaboration, arXiv:2207.04519v1
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B [—] hDOM [— PMT DOM [ toy SiPM DOM
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= Betterthan 0.1°@ E, > 100 TeV
= >40% improvement (cf mDOM) in angular resolution, assuming

Conceptual Design of hDOM JRALLT> o0 Updited!

PMT TTS ~3ns + 10cm hDOM position smearing: 40% = 30%

Preliminary design: PNU3-09
F. Hu, Z. Li and D. L. Xu, PoS(ICRC2021)1043



Telescope geometry
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Primary aim of design: to resolve point sources out of the diffuse flux rapidly
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TRIDENT Collaboration, arXiv:2207.04519v1

Penrose tiling

Uneven inter-string spacing
70m and 110m

Expanded energy window of
sub TeV — EeV

= 1200 strings

= 20 hDOMs / string

= Volume: ~ 8 km3

= Underwater ROV for
deployment & maintenance



TRIDENT Timeline - @ LELAEYT,
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Pathfinder: 2019-2022 Phase-1I project: 2022-2026 Big array construction: 2026-

completed in progress under planning




Source sensitivities
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= TRIDENT expected to detect the IceCube steady source candidate NGC1068 at 5¢ level within one

year of operation
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- | TRIDENT Discovery Potential
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TRIDENT Collaboration, arXiv:2207.04519v1
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