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PandaXDark Matter Search
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After 30 years of direct detection 
and over 5 orders of magnitude 

improvement in detection sensitivity, 
WIMPs are still at large!
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¢ƘŜƻǊƛǎǘǎ ŀǊŜ ƎŜǘǘƛƴƎ ƛƳǇŀǘƛŜƴǘΧ



Salient points:

ÅIndirect detection in AMS-II (and 
DAMPE, soon) might have observed 
tantalizing signals at TeVscale that 
could come from DM annihilation

ÅExperimental sensitivity has covered 
only part of regions where theories 
predict

ÅWe are still 3 orders of magnitude 
ŀǿŀȅ ŦǊƻƳ ǘƘŜ άƴŜǳǘǊƛƴƻ ŦƭƻƻǊέΣ 
after which experimental handle 
άƳŀȅέ ǎǘƛƭƭ ŜȄƛǎǘ

2017/8/7 4
Liu, Chen, Ji, Nature Physics 13, 212ς216 (2017)



Xenon experiments are leading the pack

ÅXenon has no long-lived radioactive isotopes that 
contaminate the search (136Xe bb-decay and Rn might become 
important in very large detectors).

ÅXenon dual-phase technology measures both scintillation and 
charge, allowing excellent self-shielding and exploiting 
electric/nuclear recoil differences

ÅThere appears no show stopper yet on the large size xenon 
dual phase technology

Past and present: 10kg    100kg 250kg      500kg      2ton

Future    7 ton    30 ton?    100 ton?
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Dual phase xenon experiments
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Three xenon experiments (using similar tech)

ÅXENON collaboration (led by Columbia U, jointly by a few 
other inst. in US and a large European participation, funded by 
NSF and European agency)

XENON10, XENON100, XENON1T, XENONnT

ÅLUX-(ZEPLIN) collaboration (mainly US and British Inst., funded 
by DOE)

LUX(250kg), LZ(7ton)

ÅPandaXcollaboration (SJTUand coll. Inst., funded by Chinese 
agencies)

PandaX-I, PandaX-II, PandaX-4T, PandaX-30T2017/8/7 7



LUX
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ÅCombination of both science runs (95+332 live-days)
ÅSI cross section limit, 

1.1x10-46 cm2 @ 50 GeV/c2

ÅCurrently also leading the SD WIMP-n sensitivity 

250-kg LXe

PRL 118, 021303 (2017)



XENON1T First Results talk tomorrow afternoon)
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arXiv:1705.06655

ÅWorld leading bkg level: 
0.2³10-3 evt/day/kg/keV

ÅFirst SR: 1024 kg x 34.2 day, 
no candidate found

ÅMinimum limit: 7.7 x 10-47

cm2 @ 35 GeV

https://arxiv.org/abs/1705.06655


PandaX experiment and Jinping 
Underground Laboratory
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PandaX collaboration 
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Started in 2009
Shanghai Jiao Tong University (2009-)
Peking University (2009-)
Shandong University (2009-)
Shanghai Institute of Applied Physics, 
CAS (2009-)
University of Science & Technology of 
China (2015-)
China Institute of Atomic Energy (2015-)
Sun Yat-Sen University (2015-
YalongHydropower Company (2009-)
University of Maryland (2009-)



China Jinping Underground Laboratory
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Deepest in the world ( 1µ/week/m2) 
and Horizontal access! 


