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“Ultralight” DM “Light” DM WIMP Composite DM Primordial black holes
1022 eV QCD axion keV GeV 100 TeV My, 10Me
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WIMP search New physics
* Boosted WIMP: down to 0(10 keV) * Axion like particle: down to O(100 eV)
* Migdal effect: down to O(10 MeV) * Dark photon: down to 0(100 eV)

e y — e scattering down to 0 (10 MeV) * Exotic dark matter: down to O(1MeV)
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Migdal effect

O Elastic scattering: y + N = v + N(ER)
O Migdal effect: y + A - y + N(ER) + e (Egy)
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electron
keutrino

Standard Model Hidden Sector
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2.3 MeV 1.275 GeV. 173.1 GeV. 0 126 GeV 1 (')
ro|r el el @ = ! -
Higgs 1 9
up charm top gluon|  poson I
4.8 MeV 95 MeV 4.18 GeV 0 K 1 0
@l e e @ A Y
f 4 1 4 Dark
down | | strange || bottom | photon 1 photon
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electron = muon tau |Z boson : ?
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muon tau
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\
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PRL 124, 111301 (2020)

= == XENONI100 (Bloch et al.) === CDMSlite
CRESST-II phase 2

= == XENONI10 (Bloch et al.) === CDEX-10 (this work)

0.1 1
my (keV/c?)

Dark photon dark matter
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= CDMSlite (Bloch et al.)
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PRL 129, 221802 (2022)

10
E ‘ E LHC (2018) —— &0 (¢=Dark photon) C10-B1 (This work)
R X X R 10744 Neural current absorption = £=1.87 (=Bound state) C10-B1 (This work)
] N N —— £=0 (¢=Dark photon) MID (2022)
> —_—— 10 X +nm wa_:kv + —— &=1.87 (¢=Bound state) MID (2022)
.~ m2 - *\_\ 3 & 101
~ X = 2 S - - i
Ep ~ =% S Ep = (4_§z)m N ¢ €10 - DM-nucleus 3->2 scattering
g 10
ERT 4 Xtx+tN-¢+
N 2 /\/VWAM :
X + N 14 + N X + X + N = ¢ + N Elo‘“"- MJD (2022) < 107
. ) ] PandaX-4T (2022) 47 |
. _ * ¢ is either a DM composite state or 10 \/ 10
* VIS heutrino .. 50
any dark radiation 0 e 10" . -
10 10

* Generates a monoenergetic signal R
e m, [MeV/c?]

* Generates a monoenergetic signal

[1] Jeff A. Dror, et al., Phys. Rev. Lett. 124, 181301 (2020);
[2] W. Chao, et al., arXiv:2109.14944 (2021) 18
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I | |
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Sci. China PMA. 60, 071011 (2017) PRD 106, 032012(2022)
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CDEX-50 Z iR

> ZKJEKF: <0.01 cts/(keV-kg-day) @1 keV
> RREFERBHEBEENTFEZE, WPH, %8Ge
> XTCEVNSFIME X-rayZs KA & 4738

TOTAL
Ge

Cabling
Electronics
Support
LN,
CEvNS

5 10 15
Eqget (keVee)

20

* CEVNS ( Coherent Elastic neutrino-Nucleus Scattering )

B fii

| Signal-Cable

Front-Electronics

Silicon-Base

Signal Pin HV-Cable
Crystal
Support Pole
HV-Electronics
Crystal Support

Isolation Pole

Crystal Fix

SaEETIRT

Category Component Material Quantity/[g]
Crystal Crystal Germanium (Ge)  ~1000
- HV-Cable PTFE, Copper 3.7
Cabling

Signal-Cable PTFE, Copper 5.4
. Signal Pin Copper 0.4
Electronics
HV /Front-Electronics ; P("P : 10.2
Resistor, Capacitor
Crystal Support Copper 27.6
Support Pole Copper 58.1
Support Crystal Fix PTFE 19.3
Isolation Pole PTFE 8.4
Silicon-Base Silicon 30.2
TOTAL 1163.3




CDEX-50 FiHAR # &

AKIEKFE: <0.01 cts/(keV-kg-day) @1 keV arXiv:2309.01843 (2023)
WIS HTEEER{E: 160 eV 10 o S—

SQ—OI]]}' CDEX-10

BRS=: ~50 kg-year

V. V V VY

10742 PICO-60
WIMPEHET 3k R B E X E 1044 cm?
cq_\ 10 43 DarkSide-50
g
KK @1keV: 2 cpkkd % [opExy

-4
b 10 tProjection

REE: 102cm?EZH s
10-45 ;_ S()l?ll‘ Il(‘lltl‘ill() \\
J L \ XENONnT
| \
- 0. 1 ¥ I T E N T EE N S S
A K @1keV: 0.01 cpkkd 0 5y 3 p 5 p . g o 10
RPE: 10“cm ER m, (GeV/c?)
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CDEX-300SCI& X1

E1E: 2021-2026, I51{T: 2027-2031

BEE TR 0.12% FWHM@2.039MeV
AREIEE: 1X10*%cpkky (cts/(keV - kg - year))
SGefRIE=E> 1ty, T,),> 107y.

Parameter CDEX-300

’6Ge mass >225 kg
BI@2039keV 104 cpkky
2.5 keV (FWHM)

5y (2027-2031)

E.@2039keV

1.125 ty

LEY?!

cpkky

10 —— Total background
-~ Signal cables
1 —— HV cables
—— Crystal mountings
g —— Crystal holders
10 —— HV electronics
—— Signal pin
1 0—2 —— Silicon plates
—— Gaskets and insulatorg
v —— Holding pillars
10 5 . —— Optical parts
— Ge68@Ge
10 —— CoB0@GCe
— K42
10° —— 2ubb
10°
107
107 \J s
i
107 W
1 0—10 L L | 1 1 1 | 1 Il L L | L L 1 |l L
0 500 1000 1500 2000 2500 3000
Energy /keV

Holding Pillars 4
Signal Pin
Insulation Pillars S
Crystal Holder —
HV Electronics
Crystal Mountings
HV Cables -
Signal Cables
Silicon Plate
Fiber

K42

Co60@Ge
Ge68@Ge
TOTAL A

Ovbb Background

1L LTI

1 [ [III
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1L LTI T TTE 11

1 LTI T IT000 T

1 [T T 1 l

1 LTI T T

1 LTI [ T ||
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1 L [IIOW T TTITOW T TIT0 [ TTTO00 T IHIIHI|
1 [T T I T 7100 l
1 [ LI T T [ 1100
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A e :
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RKEREAR: ERMEZH =

> BEEAREERERNZHEF R
> EREIRB R Rk F, BMREKEIRRE
> SRR R/ TR SRR I TR RORY

el

‘Bare HPGe detectors Bare HPGe in LN,
PPC: $50mm x 50mm, Depleted voltage: ~800V

v' Commercial Ge crystal;

v’ Structure machining;

v’ Li-drift and B-implanted;
v' Home-made ASIC PreAmp;
v Underground EF-Cu;

v" Underground assemble;
v Underground testing...

0 30
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-30
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> BREEHMIR > KIRFE; FisdA#RE->RE/(RER
> BIEXRF2004F AR ImCMOSE AL S IR M BT 152 LHASICRIT U AR A 51
> ASIC BTN @ 77K

> PCB #4#}: PTFE(Rogers 4850);
» ENC ~26e(<200eV) @ 4us shaping time

Details in JINST (2018) 13: 8019 Ao

ENC=182eV FWHM

—o—ENC —*—a-noise —®—b-noise —*—c-noise

0 2 4 6 8 10 12
ShapingTime (u8)




> i NE

5 fi5 50 2

- R A
>FARCE: 316L BTN, $95x380mm;

Mo T B SR A 1S

2 E

>E$ERE . PE, $400x500mm;
>HB*¥r: Majoranaifil, U/Th : ~ 0O(0.1uBg/kg);

> {ERHICP-MSIU/ThEEDHh

MILBESH

ICP-MS
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> B3R1529200kg 5Ge(>86%)#1, E A 100kg R BHEZHT, 100kgskBH[E
> EEEMBMIAIMEE L, FERARESE#ERNEHNEEZTM
> MRSl E = $F LU S HBETE]

Restoring Enriched - - & 1 Enriching
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NST 33:57, 2022
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) ~1mm)
a e 20 { data
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18
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Service tunnel B
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Hall A Hall C
Connecting . Connecting :
tunnel AB B1 : B2 tunnel CD D1 : D2 I

Layout of CJPL-II Hall B Hall D

8 main halls (14x14x60m each);
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‘. A large clean room will be
.. installed on the.platform
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