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Evidence for Dark Matter in Galaxies

Not a good fit to the data!

Dark halo

Disk

Dark halo + disk NGC3198

Observations of the movement of stars and Intergalactic Gas 

at large radii

The rotation curves 

are flat, as far out as 

one can measure

This requires:

10 times more 

matter as directly 

visible via radiation
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Dark Matter Candidates

To describe our world we normally use the Standard Model,

but none of the SM particles is a good Dark Matter candidate!

There is ample proof of the existence of Dark Matter from

Astronomical observation. Also the LHC is now getting into

the range where a detection is possible. But, we still would like

a direct detection. 

The easiest candidate is the WIMP from Super Symmetry.

WIMP stands for Weakly Interacting Massive Particle.

But, Nature might have chosen differently!

It sometimes does to make it more interesting!
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WIMP Predictions

1 event ton-1year-1

1event kg-1year-1

WIMP Cross Section vs. WIMP Mass

Buchmueller et al.

arXiv : 1110.3568v1

[hep-ph]
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1000WIMP Mass in GeV/c2

10-44

cm2
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cm2

WIMP Flux : 105 cm-2 sec-1
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The World Map for Dark Matter Search
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The JinPing Lab

Newly constructed deep underground lab in Sichuan Province.

At present CJPL is being extended to CJPL II.
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•2016/12/11

•8

CJPL-I CJPL-II

Rock Work 4000 m3 131000m3

Electric Power 70 kVA 1000 kVA

Fresh Air 2400 m3/h 40000 m3/h

•Traffic Tunnels

•Headrace Tunnels

•2# 

Tunnel

•1# Tunnel

•Water drainage tunnel

PandaX

Location

CJPL-I CJPL-II

Rock Work 4000 m3 131000m3

Electric Power 70 kVA 1000 kVA

Fresh Air 2400 m3/h 40000 m3/h

Design of CJPL-II
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New Laboratory CJPL II

Water shield for PandaX III + future DM detector

 5 m water

on all sides

25 m

13 m

13 m

Water shield

required

modification

of cavern

Covered on top

3750 m3

Sucess of PandaX I + II supported construction of new the laboratory

PandaX III will occupy one of the 8 laboratory halls

Much larger Lab with world class Infrastructure
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Muon Flux at CJPL

Muon Veto shield will not be necessary

CJPL

Sudbury

LSM

LNGS

Boulby

Kamioka
Soudan

WIPP

Homestake (LUX)

Homestake



Operation Principle of Dual-Phase LXe TPC

PandaX II is a DM (WIMP) detector based on LXe.

Easily scalable to larger target masses for higher sensitivity

Measuring liberated charges and scintillation light

for better background rejection



12

Dual Phase Signals

A single-scatter event

A double-scatter event

S1

S2

S2 S2
S1

Time (10 ns)

Time (10 ns)

A
m

p
 (

m
V

)
A

m
p

 (
m

V
)



13

Panda X I TPC

Top PMT Array 
(143 R8520 PMTs)

Bottom PMT Array 
(37 R11410 PMTs)

Shaping 
Rings

Electrodes

Teflon 
Reflectors

15 cm
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From PandaX I to PandaX II (Baseline Design)

All systems of Panda-X are designed for 
>500 kg active mass

Easy transition from 125 kg to 500 kg:

- Lengthen PTFE panels (and shaping rings)

- Adjust overflow point

- Increase HV

- Fill more LXe

Everything else stays the same.
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Vessel Design

15

Background
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PandaX-II

New inner vessel 
with clean SS

New and taller TPC 
with better PTFE 
and electrodes

More 3” PMTs and 
improved base 
design

New separate skin 
veto region

New overflow 
chamber
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The History of the PandaX  Dark Matter Program

2010

2011

2012

2013

2014

2015

2016

Start of the program. No prior legacy.

Set up infrastructure.

Detector Design

Subsystem R&D

Move to Underground Lab (CJPL)

Installation of PandaX I

PandaX I commissioning

PandaX I first results

PandaX I final results

Convert to PandaX II

Commissioning of PandaX II

Data from Enineering Run

First results of PandaX II

PandaX II is presently the largest Liquid Xenon TPC for Dark Matter search

We lost this claim since the XENON 1T is taking DM Data
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Results so far
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Long Range Projection

2016/12/11 19

Irreducible n Background.

Physics might be very 

interesting
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Summary an Outlook

With PandaX we II have reached the forefront of DM Search !

79.6 live day of DM data with much reduced background

Combined with Engineering Run  33,000 kg day exposure

No DM significant signal observed

Limit for WIMP –Nucleon elastic cross section < 2.5 x 10-46 cm2

Continue Data taking up to 2 years life time

Use PandaX II as test bed for new technologies

Prepare for larger DM (PandaX IV) detector in CJPL II

More results to come, e.g. spin dependent cross section (SD)


