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o Gravitational evidences suggest dark matter is the dominant form of matter in Universe!

o The nature of dark matter is still a mystery: WIMPs?
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Detector capability:

O Large monolithic target

0 Good ER/NR rejection

O 3D reconstruction and
fiducialization

O High light and charge vyields
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Particle and Astrophysical Xenon Experiments

Collaboration i PandaX-Il, 580 kg
emed PandaX-| started operation

PandaX-| apparatus PandaX-I, 120 kg PandaX-4T, 3.7 t
moved to Jinping operation moved to CIPL-II
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Distillation Electronics and Cryogenics and Clean Room Xenon Gas Storage System
Tower DAQ System Circulation System
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Xenon Emergency
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Q Ultrapure water shield: 13 m (H) x 10 m (D) ~ 900 m3
Q TPC:1.2m (H) x 1.2 m (D)
O 3-in PMTs: 169 top/199 bottom
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A: HV training

B: Circulation pump replacement

700

Electron lifetime: in situ S2 vertical uniformity
calibration

Ref: the maximum drift time ~ 840 ps

Stable data running period: 95.0 calendar days
(86 days after selection)

Exposure: 0.63 tonne-year
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« Triggerless DAQ: low threshold o M Typical single
i photon pulse

— read out pulses above 20 ADC (~1/3 PE) ..

average single
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e 222RNn-~5 uBg/kg ol photon detection
ol efficiency: 96%.
— 1/6 of PandaX-Il e
[ ] 85Kr: ~O.3 ppt m0|/m0| A Fladon.evenls alpha events

RN

Vertex distribution of
85Kr’s B-y candidates aof

Eo i, i | b
4000 5000 €000 7000 8000 9000 10000 11000 12000
Energy[keV]

L L P~ 4
~200} 1 ;

-400}

e [ ] ‘
E£-600
£-6001

-800f

~1000}

ot

03

uBg/kg
-~
IIII|I|II|IIII|II|I|IIII!IIII||III|IIII
IIII|IIII|IIII|IIII|IIII!IIII|IIII|IIII

1200550100 150 200 250 300 350

R? [mm?




 Background estimation

— 3 methods for neutron background: multi-scatters, captures, simulation

— Benchmarked by D-D and Am-Be neutron source calibration

 Extend DM detector response to MeV range

— ldentifying multi-site and single-site events

— Correct PMT pulse saturation effect

Zhou Huang 2022 CPC
doi: 10.1088/1674-1137/ac8539
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» Sensitivity improved from PandaX-Il final analysis by 2.9 times (30 GeV/c?)
» Dived into previously unexplored territory!

» Approaching the “low E” neutrino floor
PRL 127, 261802 (2021)
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PandaX-4T as a multi-target detector ~ &ravonx

« PandaX-4T: ultra-low background, large detection range (keV-10MeV)
e Search for various dark matter candidates besides WIMP

« Search for Majorana neutrinos and astrophysical neutrinos
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Samuel Velasco/Quanta Magazine




Deposited energy in PandaX detector

< keV ~keV — 30 keV > 30 keV

Cosmic-ray boosted 136X e (Ov/2v) BB decay

B8 CEVNS (L&, X 1H); DM (&4£1%); (SIH#K);

Light DM scatter on DM Absorption (f&Z5); 124X e double electron

electrons and nuclei EFT, capture;

(RER); Spin-dependent DM;
Self-interacting DM; Solar pp neutrino
Solar axion & ALPs; electron scatter;
Migdal effect;

We are taking data with lowered background for more exposure!




scattered
neutrino
A
——— > 3
Solar 8B CEVNS og nuclear

(coherent elastic
neutrino-nucleus
scattering)

; secondary
recoils

scmtillanon

arXiv:2207.04883
|-.-| B16-GS98 prediction

| XENONIT

I PandaX-4T

|
5 10 15 20 25
Solar v flux [x 106cm~2s71]

|
|
I
]
0

._.

2
Foy
1

mm This work m— XENONIT S2-only
= XENONIT *B search — LUX 2018

= = PandaX-4T WIMP search B Seasitivity (£10)
= XENONIT WIMP search v floor

WIMP-nucleon SI cross section [cm?]

6 7 8 9
WIMP mass [GeV]

BRSBTS 2.
Aug.11, 13:30 & Pano

S2 [65,300] PE

AR

=== AC pred.
E 100 ——— 8B CEVNS (x50)
% M4 Data (2-hit)
=
=
o)
2 50t
L
<
) m’iﬁ-«
Opte . . : ‘
1 2 3 4 5
S1[PE]

U Leading constraints on B8 neutrino flux
through CEVNS

Q Into sensitivity of “neutrino floor” due to B8
CEVNS, can cast new insight on neutrino-
nucleus interactions.

O Assuming B8 as bkg, give strongest
constraints on WIMP in 3-10 GeV region
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Sidereal diurnal modulation in CRDM rate

Cosmic-ray boosted dark matter (CRDM)

10— ....crom (m,=0.1 GeV/c?, o, =10%%cnP) + Nominal BKG (C) ]

DM [ ---. CRDM (m,=10" GeV/c?, 5, ,=10¥'cm?) + Nominal BKG ]
. s ]
o — —8— Data — BKG .

= B ]

2 B _

o S ]

2 = [ ] —

c - ]

E 41— S S . e—

L — .--.i--l e d-

7 ol IR B B | =

— @ [ ] [ ] L ] L ] —

0_ I I I TP IV I PR ST EPEENE SR RPN BT B
0 2 4 6 8 10 12 14 16 18 20 22 24

Sidereal hour

PRL 128, 171801 (2022), Editors’ Suggestion

m,, [GeV/c?]

10725 -
10-2GE --------------------------------------------- | e : L
10?7 // . 0 Cosmic-ray boosts the kinetic energy of
Ly
-28 1 . .
0 - Galactic DM with sub-GeV mass
— 107
- andaX-ll g C g . ’
& 10 Q@ No significant CRDM signal is found above
N 107
T + background
10—33 BBN 6\¢O .
ey %, O Constrain the sub-GeV DM beyond the
107 3 astrophysical and cosmological probes
10—36 ol vl ! Ll L vl
107 10°° 1072 10 1



[PandaX-4T search on other DM C panoai

« Search light DM interactions « Search light DM absorption
with ionization signal only on nuclei/electrons
BRI & Aug.11, 13:45

arXiv:2205.15771
arXiv:2206.02339
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136Xe double beta decay (DBD)
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0 PandaX-4T has completed its commissioning run

O With a 0.63 tonne-year exposure, PandaX-4T produced the strongest

WIMP-nucleon interaction constraint when the result published in 2021

4 An offline tritium removal campaign has been performed, new physics

run is on going

O PandaX-Il and -4T analysis on other physics topics, including CRDM,
B8 CEVNS, double beta decay and etc, are on-going

O In parallel, the collaboration is developing the plan for the next

generation experiment at CJPL, we welcome collaborators!

Thanks very much for your attention!




