Latest results from the CDEX experiment
at China Jinping Underground Laboratory

> CDEX Collaboration
» Facility : CJPL (China Jinping Underground Laboratory)
> New Results of CDEX-1/0

» Status and plans
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China Dark matter EXperiment (CDEX) - =S/ i) 200

¥ Direct detection of cold dark matter with Ton-scale PCGe
array with ultra-low energy threshold ( ~100 eVee ).

0 CDEX

Yalong River

company.

» Collaborate with TEXONO and KIMS group ( DM searches
since 2003)




CDEX Experiment
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» CDEX-1: Searches on the light WIMPs based on
O(1 kg) Ge detectors ; Background understanding
@ deepest underground site, CJPL ; Detector
performance of various types of Ge detectors.

» CDEX-10: Build the system with
detector served as AC detector and its shields.

» CDEX-10X: Scale up the detector mass based on
the fabrication of Ge detector and Ge crystal
growth by our own.

» CDEX-1T: Multi-purpose experiment for Astro-
CJPL #4  particle physics and Neutrino physics
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China JinPing underground Laboratory

e Tsinghua University, have collaborated with Yalong River
company to construct and run CJIPL (6 m X6 m X 40 m ).
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CJPL - internal layout ‘
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CDEX-1/0 Ge detectors @ CJPL
v Mass of Ge target : 20 g, 1000 g.
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EIDEX—I/O : Experimeﬁtal site
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Results on CDEX-1 201
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e CDEX-1 PPC-Ge, Fiducial mass : 994 g
; 15 kg-day of data

e Background understanding
(prior to Anti-Compton & Bulk/Surface cut)
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Bulk/surface Analysis @pPCGe 2014
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Results from CDEX-1/0 experiments
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CDEX-10 kg Experiment

LAr: Passive/Active shielding.
Ge: Sealed into Cu/Al vacuum tube.
WLS: shifted 128nm to~420nm.

0

PCGe

Target

| ~9 Kg of PCGe
D
1.5 Ton of LAr
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Plastic scintillator;
to tag cosmic rays

vacuum pump
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CDEX-10 : Mechanical Support & Shielding system

Inner copper tank | =
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Detector fa

brication & Ge crystal growth

» Successful on 10 g, Energy
resolution is fine
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» Germanium crystal with
uniform diameter can

be grown..

» Study on the quality
measurement
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Plan on CDEX-1T
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Environmental Background

A‘

\

Fast neutron measurement:
(Gd-load L.S. detector)

 uflux ~ 60 /year/m?

Ref: Chinese Physics C 37, 8 (2013) 086001
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Plans for CJPL-II
+ CJPL-II: space 20 * CJPL-I;

- Dimension: 12m*12m*150m*4;

- Plan to be finished in 2015. | . Traffic funnel
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Plans of CDEX eﬁ_periment ——

Cooling




Summary

e Latest result of CDEX-1 shows no excess events at sub-keV
region. An order of magnitude improvement on the searches of
light WIMPs from our previous measurement in 2013.

e CDEX-10 (PCGeSdLAr A-C) has started off the ground testing at
SCU on and plan to ship to CJPL from 2014/2015.

e CDEX-1T related technologies has been exploited by CDEX
including background understand, detector fabrication, crystal
growth, electronics and so on.

* The prototype PCGe and BEGe detectors will also scan the 7°Ge
DBD energy region to learn the background therein.

e CJPL with deepest rock overburden in the world run now. CJPL-II
with 20 times space. Plan to be done in 2015.

CJIPL= 20



Thank you, for-your-attention
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Count (Arbitary unit)

Recoil spectrum of P-PCGe detector
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CDEX-10 : Design of shielding system

Cu 10cm

CIPL#= ’




