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Dark Matter
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• Strong evidence of its existence 
• Little knowledge of its nature

Dark Energy(68.3%)

Ordinary Matter(4.9%)

Dark Matter(26.8%)



Experimental Searches
• Direct detection，indirect detection，collider search

3LHC

DAMPE

PandaXAMS

CDEX



Dark Matter Direct Detection
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• Local density
– 0.3 GeV/cm3

• Isothermal velocity distribution
– v0~220 km/s

• Nuclear recoil (NR)
• Electron recoil (ER)

Credit: James Josephides



World-wide Efforts
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• Underground laboratories

CJPL
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World-wide Efforts

6

• Various target materials, detecting photon/electron/phonon
• Pushing to lower background and lower threshold



Nuclear Recoil Signature 
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• Nuclear recoil rate
– Spin-independent, coherent scattering

Ø𝜎!"#(𝐸$) ∝ 𝑨𝟐𝐹&(𝐸$)𝜎'

– Spin-dependent, spin structure factor
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利用 T�N0�t一期的探测器寻找低质量的暗物质 上海交通大学博士学位论文

图 lĢl假设自旋不相关散射截面，Sz−9 U$质量为 Szz ;3pg,2的rBKTc粒子与不同靶标核素碰撞的
积分能谱：t3，;3，�a和 M3。实线上的标记是各实验的典型探测阈值。来源见 `38Y )l4*。

子的平均自由程小于 k毫米，而 S K3p的伽马光子的平均自由程大约为 9公分。换而言
之，较大的原子系数使得液氙有较高的密度，从而使得液氙本身就可以对探测器外围的

伽马本底产生很好的屏蔽效果，这种屏蔽效应也被称为“自屏蔽”效应（c3I8Ac@C3I0CN<）。

l = (µ)−1 = (
µ

ρ
× ρ)−1 VlĢSW

由于液氙非常好的自屏蔽效应，在液氙探测器中，来自探测器外围的本底事例被极

大的降低。而实际上，在t2MQM和 Hmt实验中，外层的液氙将绝大多数的本底事例被
阻挡在置信区域之外，从而在置信体积内营造一个更为干净的暗物质探测区域。图Y lĢ:
显示了 Hmt探测器内不同位置的本底分布)e4*，颜色代表事例率，IR<10/`m，/`m定义
为“3q3Njc g0�w gG< gG3p”（每 S G3p能量沉淀每天在 S公斤液氙内产生的事例数）。图中
的虚线显示的是 Hmt最后选择的置信体积的边界。所以，基于低能区本底事例率的分
布与事例能量不相关的假设，我们可以很明显得看到，本底事例从探测器边缘到内部急

剧减少。相比较事例率最高的区域（暗红色），置信体积内的本底事例率减少了 l到 k
个数量级。

ġ :f ġ

Kaixuan Ni                               Recent Results from Dark Matter Direction Detection                    CIPANP 2018, 5/29-6/3/2018, Palm Springs, CA

Standard Assumptions for Dark Matter Direct Detection 

• DM mass range: GeV~TeV 

• local WIMP density: 0.3 GeV/cm3 

• Isothermal velocity distribution:   
v0~220 km/s 

• WIMP escape velocity ~544 km/s 

• Standard channels: SI and SD
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WIMPs incoming DM particles

nuclear recoils
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14
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Figure 11. Background sources and shielding in a typical direct detection experiment

neutrinos form a fundamental lower bound on the cross section for background-free WIMP detection [43].
Next generation experiments will have sensitivity within an order of magnitude of the neutrino signal for
most of the mass range, and will actually detect the 8B solar neutrino signal.

Finally, another method to deal with backgrounds is to exploit the fact that the Earth is moving through the
dark matter that surrounds our galaxy, yielding a “WIMP wind” that appears to come from the constellation
Cygnus. This should, in principle, create a small “annual modulation” in the detected WIMP rates, as well
as a somewhat larger daily modulation, as shown in Fig. 12. However, if such e↵ects were detected in an

Figure 12. Schematic of the possible sources of annual modulation (left) and daily modulation (right)
e↵ects if WIMPs are detected in direct detection experiments

experiment, there would still have to be a convincing demonstration that there are no such modulations in
background sources.
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Noble LXe Time Projection Chamber
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• Dual-phase TPC detector
– Scintillation light (S1) and ionized electron (S2)

• Three leading xenon detectors
– LZ@SURF: 7-ton sensitive target

– XENONnT@LNGS: 6-ton sensitive target

– PandaX-4T@CJPL: 4-ton sensitive target

LZ XENONnT PandaX-4T



Noble LXe Time Projection Chamber

9

• Paired S1-S2 events
– Reconstructing energy and 3-D position 

(resolution ~mm)

– NR vs ER discrimination (50% NR 
efficiency and ~99.5% ER rejection)

• Detection energy threshold
– ~ 3 keV NR or 1 keV ER

• Dominant background
– Rn-222: online distillation ~1uBq/kg

– Xe-124: 2vECEC

– Xe-136: 2vDBD

XENONnT

PRL (2025)



Noble LXe Time Projection Chamber
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• LZ experiment
– currently the largest exposure 4.2 

tonne-year

• Strongest limits on WIMPs>10 
GeV/c2

– Limits of sSI reaches 2x10-48 cm2 at 
36 GeV/c2 DM

– Expected sensitivity reaches 5x10-48

cm2 at 40 GeV/c2)
arXiv:2410.17036

LZ



Noble LAr Detector
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• DEAP3600 @SNOLAB
– Single-phase, Ar 3.6 tonne

– PSD for NR/ER separation

– New position reconstruction 
algorithm (arXiv:2503.10383)

– Upcoming WIMP results with 831 
days’ data

• Darkside-50 @LNGS
– Dual-phase

– Low-radioactive Ar 46.4 kg
PRD 100, 022004 (2019)



DarkSide-20k in Construction
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• DarkSide-20k @LNGS
– Active (fiducial) UAr mass: 49.7 (20.2) t



Spin-dependent Nuclear Recoil

13

• Xenon: odd-A isotope with unpaired neutron
– 129Xe (26.4%, spin-1/2), 131Xe (21.2%, spin-3/2) 

arXiv:2410.17036



PICO-40L Bubble Chamber
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• Bubble chamber with superheated liquid C3F8
– 19F with unpaired proton, spin-1/2

– Passive ER rejection (no bubble for electron recoil)

– Camera for position reconstruction
– Acoustic Parameter for alpha rejection



Lowering Detection Threshold
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• Sensitivity decreases significantly for DM mass < 10 GeV
– Limited by scintillation light signal detection



Lowering Detection Threshold

16

• Sensitivity decreases significantly for DM mass < 10 GeV
– Limited by scintillation light signal detection

• Low threshold detection
– Solar 8B neutrino CEvNS

Solar 8B neutrino



Low-threshold Detection
• Low threshold detection: NR threshold ~3keV -> ~0.3keV

– low threshold paired ROI

– Ionization S2-only ROI
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8B in ROI
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First Indication of Solar 8B Neutrino CEvNS
• PandaX-4T: 1.0 tonne-year

– S2only and Paired ROIs: 2.64 sigma

• XENONnT: 3.5 tonne-year
– Paired ROI: 2.73 sigma

• Demonstrating low-mass DM 
detection capability
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Paired: 3.5 ± 1.3 evts
S2only: 75 ± 28 evts

PandaX-4T

PRL 133, 191001 (2024)

XENONnT

PRL 133, 191002 (2024)

Best-fit 8B yield
Paired: 10.7 +3.7-4.2 evts



Low Mass Dark Matter Detection
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• Extending high-sensitive region to 2 – 6 GeV/c2
– SI ~10-41 – 10-44cm2, SD-neutron ~10-39cm2, SD-proton ~10-38cm2

• Even touching the neutrino floor, can still have sensitivity to DM 
signals based on the energy spectrum information
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Low Mass Dark Matter Detection

20

• Low threshold detectors
– Cryogenic solid target

– Ge, Si, CaWO4, Skipper CCD

SuperCDMS

CDEX

CRESST

DAMIC-M

TESSERACT



CDEX-10
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• >10 kg PPC Ge
– Low background ~2 cts/(keV∙kg∙day) 

– Low threshold ~160 eVee

arXiv:1904.12889arXiv:1802.09016



CDEX-50 in Construction
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• CDEX-50 
– ~50 kg HGe array directly immersed in LN2

– Low bkgd < 0.01 cts/(keV!kg!day)

– Expected exposure ~50 kg·year
– Sensitivity can reach 10-44 cm2 @2-10 GeV

JCAP 07, 009 (2024) 



SuperCDMS
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• Low threshold heat and ionization 
detector primarily for low mass
– Phonon readout via Transition edge sensors
– Charge readout via interleaved electrodes

– Threshold can be lowered to ~100eV NR

12 phonon channels, 4 charge channels
Low bias voltage (~ 6 V)
ER/NR discrimination  

12 phonon channels 
High bias voltage (~ 100 V) 
Low threshold

Interleaved Z-sensitive Ionization 
and Phonon (iZIP) detectors High Voltage (HV) detectors 

arXiv:2203.08463



SuperCDMS
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• Expected to cover ~1 GeV DM



CRESST-III
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• Cryogenic calorimeter
– Si-on-Sapphire, 0.6 g, 138 g*day, threshold 6.7 eV

– Precise measurement of nuclear recoil energy

– Additional light detector for discrimination

• Covering DM mass down to 0.1 GeV/c2

arXiv:2405.06527



WIMP-electron Scattering
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• WIMP-electron coupling
– Heavy mediaor or light mediator 

• Probing DM mass ~100MeV in LXe

3

within the DS-50 detector, ionizing an argon atom.
We evaluate the dark matter recoil spectra for ar-
gon following the calculation of Refs. [29, 33]. The
velocity averaged di↵erential ionization cross section
for bound electrons in the (n, l) shell is given by

dh�nl
ionvi

d lnEer
=

�e

8µ2
�e

Z
dq q |fnl

ion(k
0, q)|2 |FDM(q)|2 ⌘(vmin),

(1)
where the reference cross section, �e, parametrizes
the strength of the interaction and is equivalent to
the cross section for elastic scattering on free elec-
trons; µ�e is the DM-electron reduced mass; q is the
3-momentum transfer; fnl

ion(k
0, q) is the ionization

form-factor, which models the e↵ects of the bound-
electron initial state and the outgoing final state per-
turbed by the potential of the ion from which the
electron escaped; k0 is the electron recoil momen-
tum; FDM(q) is the DM form factor; and the DM
velocity profile is encoded in the inverse mean speed
function, ⌘(vmin) = h 1v ✓(v�vmin)i, where vmin is the
minimum velocity required to eject an electron with
kinetic energy Eer given the momentum transfer q.

The details of the argon atom’s electronic struc-
ture and the outgoing state of the recoil electron are
contained in fnl

ion(k
0, q), which is a property of the

argon target and independent of the DM physics.
Computing fnl

ion(k
0, q) requires one to model both the

initial bound states and the final continuum outgo-
ing states of the electron. The target electrons are
modeled as single-particle states of an isolated ar-
gon atom described by the Roothaan-Hartree-Fock
wavefunctions. This neglects the band structure of
liquid argon which, if included, should enhance the
total electron yield due to the decreased ionization
energy in the liquid state [34]. The recoil electron
is modeled as the full positive-energy wavefunction
obtained by solving the Schrödinger equation with
a hydrogenic potential of some e↵ective screened
charge Ze↵ [35]. We choose a Ze↵ that reproduces
the energy levels of the argon atom assuming a pure
Coulomb potential. Further details on the compu-
tation of fnl

ion(k
0, q) are provided in the Appendix.

The DM form factor, FDM(q), parametrizes the
fundamental momentum transfer dependence of the
DM-electron interaction and has the following lim-
iting values:

FDM(q) =
mA02 + ↵2me

2

mA02 + q2
'

(
1, mA0 � ↵me
↵2me

2

q2 , mA0 ⌧ ↵me ,

(2)
where mA0 is the mass of the vector mediator, me

is the electron mass, and ↵ is the fine-structure con-
stant. Because FDM(q) is dimensionless by defini-

tion, the form factor needs to be defined with re-
spect to a reference momentum scale. The conven-
tional choice is q0 = ↵me = 1/a0, where a0 is the
Bohr radius, because this is typical of atomic mo-
menta. The case where FDM(q)= 1 corresponds to
the “heavy mediator” regime, where mA0 is much
larger than the typical momentum scale. The case
where FDM(q)/ 1/q2 corresponds to the “light me-
diator” regime.

The inverse mean speed, ⌘(vmin), is defined
through the DM velocity distribution in the same
way as for GeV-scale WIMPs and nuclear scatter-
ing. We have assumed the Standard Halo Model
with escape velocity vesc = 544 km/s [36], circu-
lar velocity v0 = 220 km/s, and the Earth velocity
as specified in [37] and evaluated at t = 199 days
(vE ⇡ 244 km/s), the median run live-time for
DarkSide-50. Note that the definition of vmin is dif-
ferent for electron scattering from a bound initial
state than for elastic nuclear recoils. The relation
ER = q2/2mN , which is valid in two-body elastic
scattering, no longer holds. For a bound electron
with principal quantum number n and angular mo-
mentum quantum number l [33]

vmin(q, E
nl
b , Eer) =

|Enl
b |+ Eer

q
+

q

2m�
, (3)

where |Enl
b | + Eer is the total energy transferred to

the ionized electron, which is a sum of the energy
needed to overcome the binding energy, Enl

b , and
the recoil energy of the outgoing electron, Eer.

The velocity averaged di↵erential ionization cross
section, Eq. 1, is used to calculate the DM-electron
di↵erential ionization rate,

dR

d lnEer
= NT

⇢�
m�

X

nl

dh�nl
ionvi

d lnEer
, (4)

where NT is the number of target atoms per unit
mass, ⇢� = 0.4 GeV/cm3 is the local DM density
used in Ref. [33], and m� is the DM mass. The sum
is over the outer-shell 3p (16.08 eV binding energy)
and 3s (34.76 eV binding energy) electrons. Contri-
butions from the inner-shell orbitals are negligible.
This is in contrast to xenon, where contributions
from the internal n = 4 shell are significant. As a
consequence, the expected ionization spectra in ar-
gon decreases more rapidly with energy than for a
xenon target.

The calculated DM-electron recoil spectra are con-
verted to the ionization spectra measured in DS-50
using a scale conversion based on a fit to low energy
peaks of known energy, as shown in Fig. 1 and de-
scribed in [1]. The resulting ionization spectra are
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SENSEI / DAMIC-M
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• Skipper-CCDs, probing DM ~MeV/c2
– going down to 1e- threshold

• SENSEI @SNOLAB
– 19 Skipper-CCDs (~40g) 

– ~39.8 e- /g/day

• DAMIC-M @Modane
– 26.4g, 2e- to 4e-

– exposure ~1.3 kg-day

– will scale up to ~700g

arXiv:2410.18716 arXiv:2503.14617



TESSERACT
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• Funded by Dark Matter New Initiative 
(DMNI)
– Apply diverse TES-based methods to the 

low-mass regime

– Push phonon sensors to sub-eV thresholds

– Deploy underground to look from keV-MeV 
scale dark matter particles

arXiv:2503.03683

Lowest SI-NR DM search ever done! 44 MeV/c2



Towards Light Mass DM

29

• The Universe is a big accelarator
• Accelerating light DM based on the same interaction

Solar Axion Solar boosted DMDM from PBH

arXiv:2403.20263 arXiv:2412.19970arXiv:2408.07641
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•  Direct detection: 
Interaction energy too low 
to study the mediator

Collider search: 
Study the same interaction, can produce the 
mediator

DM Interaction Mediator
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•13-14 TeV pp collision

Large Hadron Collider



Mono-X Search
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• Dark matter production in association with X
– dark matter escape detection

– X: visible particles

– ET
miss: momentum imbalance in transverse plane

18 atlas+cms dark matter forum

V, A(Mmed)

q̄

q

c̄(mc)

c(mc)g

gq gDM

Figure 2.1: Representative Feynman
diagram showing the pair production
of Dark Matter particles in association
with a parton from the initial state via
a vector or axial-vector mediator. The
cross section and kinematics depend
upon the mediator and Dark Matter
masses, and the mediator couplings to
Dark Matter and quarks respectively:
(Mmed, mc, gc, gq).

Lvector = gq Â
q=u,d,s,c,b,t

Z0
µ q̄gµq + gcZ0

µc̄gµc (2.1)

Laxial�vector = gq Â
q=u,d,s,c,b,t

Z0
µ q̄gµg5q + gcZ0

µc̄gµg5c. (2.2)

The coupling gq is assumed to be universal to all quarks. It is also
possible to consider other models in which mixed vector and axial-
vector couplings are considered, for instance the couplings to the
quarks are axial-vector whereas those to DM are vector. As men-
tioned in the Introduction, when no additional visible or invisible
decays contribute to the width of the mediator, the minimal width
is fixed by the choices of couplings gq and gc. The effect of larger
widths is discussed in Section 2.5.2. For the vector and axial-vector
models, the minimal width is:

GV
min =

g2
c Mmed

12p

 
1 +

2m2
c

M2
med

!
bDMq(Mmed � 2mc) (2.3)

+ Â
q

3g2
qMmed

12p

 
1 +

2m2
q

M2
med

!
bqq(Mmed � 2mq),

GA
min =

g2
c Mmed

12p
b3

DMq(Mmed � 2mc) (2.4)

+ Â
q

3g2
qMmed

12p
b3

qq(Mmed � 2mq) .

q(x) denotes the Heaviside step function, and b f =

r
1 �

4m2
f

M2
med

is the velocity of the fermion f with mass m f in the mediator
rest frame. Note the color factor 3 in the quark terms. Figure 2.2
shows the minimal width as a function of mediator mass for both
vector and axial-vector mediators assuming the coupling choice
gq = gc = 1. With this choice of the couplings, the dominant con-
tribution to the minimal width comes from the quarks, due to the
combined quark number and color factor enhancement. We specif-
ically assume that the vector mediator does not couple to leptons.
If such a coupling were present, it would have a minor effect in in-
creasing the mediator width, but it would also bring in constraints
from measurements of the Drell-Yan process that would unneces-
sarily restrict the model space.

e±

g
jet

t±

ET
miss

µ±

Mono-jet
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• Direct search of the produced mediator 

2

matter in Sec. III. We continue in Sec. IV with the com-
parision of limits on the e↵ective couplings and show that
at the Lhc contact interaction bounds lead to more strin-
gent limits. Di↵erent fundamental theories may be ex-
pected to have di↵erent bounds on the underlying cou-
plings and we address these questions in Sec. V. We con-
clude the paper in Sec. VI.

II. EFFECTIVE COUPLINGS FROM A
FUNDAMENTAL MODEL

We start with a simple formulation of an example
model to describe the interaction of a new dark matter
particle � with Standard Model quarks q. We choose � to
be a Dirac fermion and analyze pair production qq ! ��
from initial state quarks, via a heavy vector mediator V
from an U(1) gauge theory. A particle X is assumed to
have mass MX . We consider the following Lagrangian
for this model,

LUV = q̄(i/@ �Mq)q + �̄(i/@ �M�)�

+
1

2
M2

V VµV
µ � 1

4
V µ⌫Vµ⌫

� gq q̄�
µPLqVµ � g��̄�

µPL�Vµ, (1)

where we have used the projection operator

PL ⌘ (1� �5)

2
. (2)

The first four terms include both kinematic and mass
terms for all the fields (with the standard Abelian field
strength tensor V µ⌫ ⌘ @µV ⌫�@⌫V µ for the vector medi-
ator). The last terms describe chiral interactions of the
vector particle V µ with both fermions � and q via di-
mensionless coupling strengths gq and g�. The particular
choice of a chiral interaction leads to e↵ective operators
that are commonly analysed in experimental studies, e.g.
[32, 34]. We consider di↵erent operators in section V.

The DM particle � is assumed to interact with the
Standard Model only by exchanging the new mediator
V , i.e. it is uncharged under any Standard Model gauge
group and neither couples to the respective gauge bosons
nor the Higgs particle.

The new mediator leads to new interaction channels for
the Standard Model quarks, which are shown in Fig. 1.
At a hadron collider, an o↵-shell mediator that is created
by two initial state quarks can either produce a pair of
quarks, describing elastic quark scattering, or produce a
pair of the new particle �. Since both processes depend
on the strength of the initial state coupling gq, their cross
sections are related.

If we now assume that the mass of the mediator, MV ,
lies far beyond the accessible center of mass energy

p
ŝ of

the partons in any scattering process we want to analyse
at a hadron collider, we can integrate out the vector field
and expand the remainder of the e↵ective Lagrangian up

q

q̄

q

q̄

gq gq
V

(a) Elastic quark scattering

(plus a corresponding

t-channel contribution).

q

q̄

�

�̄

gq g�
V

(b) Pair production of �.

FIG. 1. New interaction modes for quarks in the initial state,
given by the model introduced in (3).

to leading order in ŝ/M2
V (see e.g. [36]),

Le↵ = q̄(i/@ �Mq)q + �̄(i/@ �M�)�

�
g2q

2M2
V

q̄L�
µqLq̄L�µqL � gqg�

M2
V

q̄L�
µqL�̄L�µ�L

�
g2�

2M2
V

�̄L�
µ�L�̄L�µ�L, (3)

with the left–handed component of the quark field qL ⌘
PLq. The last term describes the scattering of the dark
matter particle � with itself, which is of no interest in this
analysis and is therefore omitted henceforth. We combine
the pre-factors of the two remaining e↵ective vertices by
defining the e↵ective couplings Gq ⌘ g2q/M

2
V , describing

a contact interaction (CI) between four Standard Model
quarks, and G� ⌘ gqg�/M2

V , which gives the scattering
strength between quarks and the DM particle �.
To be consistent with the perturbative approach of us-

ing tree-level diagrams only, the dimensionless couplings
g must not be larger than

p
4⇡. Thus, in addition to the

restriction M2
V � ŝ demanded for the e↵ective approx-

imation to be valid, only the limited parameter space
0 < Gi < 4⇡/ŝ is allowed for both e↵ective couplings Gi.

III. EXPERIMENTAL LIMITS ON THE
EFFECTIVE COUPLINGS

The two e↵ective couplings we derived have to be
probed di↵erently at a hadron collider. Firstly, Gq de-
scribes the elastic scattering of quarks and can be anal-
ysed by looking for deviations compared to Standard
Model predictions for high energy di-jet production. This
analysis has been performed by both the Atlas [32] and
Cms [34] collaborations at the Lhc. Since there also ex-
ist Standard Model diagrams for this type of scattering,
limits on Gq depend on how the Standard Model terms
interfere with the new contribution of the e↵ective oper-
ator. We conservatively take the lowest limits given for
destructive interference, which Cms quotes as,

Gq  4⇡(7.5 TeV)�2 (4)

at 95% CL, determined with an integrated luminosity of
2.2 fb�1 at 7 TeV center of mass energy.

V, A(Mmed)

Dijet

Mediator Search



Constraints on Simplified Model 
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• Vector mediator: spin independent interaction
• Axial-vector mediator: spin dependent interaction



Dark Sector
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• Dark quark, dark fermion, dark photon, dark Higgs, etc.  
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• Strongly coupled dark quarks 
– Dark QCD mediated by dark gluon

– Dark quark shower and hadronization

• Stable dark hadrons
– DM candidate

• Unstable dark hadrons decay into SM quarks
– SM quark shower and hadronization

Image from M. Strassler

Dark Quarks



Resonance of Dark Quarks
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• Dark quark → dark hadron
– dark pion decays to SM quarks or dark photons

• Large-radius jets with high track multiplicity

arXiv:2311.03944
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• Higgs may connect to the dark sector 

Dark Matter and Higgs
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• Scalar mediator: sensitive to  mDM < ½ mHiggs

Higgs-portal DM

arXiv:2301.10731



Higgs Decays into Long-lived Particles
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• Higgs-portal hidden-sector model
– Pair of long-lived particles

• Technical challenges: 
– Non-standard reconstruction

• Advantages:
– Probe unexplored models at TeV scale

– Almost no irreducible SM background

Phys. Rev. D106, 032005 (2022) 



A Complete Model: 2HDM+a
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• Based on type-II 2HDM (h, H0, H±, A) with additional pseudo-
scalar mediator a

• Rich phenomenology
– mono-Higgs

– mono-Z

– invisible Higgs

– 4top channel 

arXiv:2306.00641, Science Bulletin



A Complete Model: 2HDM+a
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• Based on type-II 2HDM (h, H0, H±, A) with additional pseudo-
scalar mediator a

• Rich phenomenology
– mono-Higgs

– mono-Z

– invisible Higgs

– 4top channel

Complementary from direct detection
arXiv:2408.00664



Future Experiment: PandaX-xT
• With ~47 tonne liquid xenon target
• Key tests on WIMP and Dirac/Majorana neutrino

Outer
Vessel

IVETO

Inner Cu 
Vessel

Top 
PMT Array

Active Volume

Bottom
PMT Array

43arXiv:2402.03596, SCPMA 68, 221011 (2025)



• Multi-physics targets
– Energy range 100eV – 10MeV

• Estimated timeline
– 2026: move to CJPL to start assembling

– 2027: commissioning

PandaX-20T：Intermediate Stage

44

PandaX-20T

PandaX-xT



PandaX-xT Layout @CJPL-II B2 Hall
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•

CJPL-II B2 Hall
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• 暗物质探测是新物理探索的重要组成，在实验室探测到暗物质并研究其
物理属性，将带来物理学和天文学的重大变革

• 暗物质探测近年来迅速发展，面临重要发现机遇

• 中国过去10年培养出相当规模的队伍，主导的多个暗物质实验取得国际
先进成果

• 面向未来，一方面深度发展旗舰型实验并开发新潜力，另一方面积极拓
展新型探测方式，覆盖更大参数空间

Summary

谢谢！



WIMP Candidates
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•  



Low Energy Excess
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• LEE observed in solid state phonon and charge detectors
– Rise starting below 𝒪(100eV), inconsistent with DM signal arXiv:2503.08859


