
Dark matter search results from the PandaX-II experiment
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 PandaX = Particle AND Astrophysical Xenon experiment.

 Located at China Jin-Ping Underground Laboratory with 
~2400 m or 6800 m.w.e depth (deepest one in the world).
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 PandaX-II: 2nd phase of PandaX serial experiments

• use the  dual-phase xenon time projection chamber for WIMP 

dark matter direct detection.

• a half-ton scale LXe sensitive target in the detector.

• commissioning in 2015 and started data taking in 2016.
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Fig.1. China Jin-Ping Underground Laboratory

FIG.2. Work principle of TPC (left) and PandaX-II detector design (right)

3. Detector calibration1. Introduction to PandaX-II experiment

2. Detector performance

 Electron lifetime evolution:

FIG.3. Electron lifetime evolution (left) and linear fit for all 𝜸 peaks to determine PDE&EEE (right)
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• The max electron drift time in the 

TPC is 350 𝜇s

 Detector parameters:

 Summary of detector parameters in Run9:

• 𝐸drift, 𝐸extract: drift and extract 

field setting in TPC

• PDE: photon detection eff.

• EEE: electron extraction eff.

• SEG: single electron gas gain

• τe: average electron drift time

 Nuclear recoil (NR) calibration with AmBe source.

• 162.4-hour data, ~3400 low energy single scatter NR events 

• NR median curve in agreement with NEST prediction, detection 

efficiency was derived through comparing data to MC
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 Electron recoil (ER) calibration with tritiated methane.

• 18.0-hour data,  ~2800 low energy ER events in fiducial volume.

• 9 events below NR median, leakage fraction (0.32±0.11)%

Fig.4. NR band (left) and NR detection efficiency (right)

Fig.5. ER band (left) and projection (right)

4. Background for dark matter search

 Low–energy ER background:

• ~2 mDRU on average, world lowest reported background level.

 Accidental background:

• random pair of isolated S1 and S2 events formed the accidental 

background (toy MC based on data)

• boosted decision tree (BDT) cut was developed to suppress them

5. Dark matter search results

 Neutron background: estimated with MC simulation.

 A total exposure of 3.3 × 𝟏𝟎𝟒 kg· day.

 No dark matter candidate is found above background.

 Set 90% C.L. cross section upper limits with CLs approach.

 Lowest exclusion: 2.5×10-46 cm2 @ 40 GeV/c2 (SI) and 

4.1×10-41 cm2@40 GeV/c2 (SD neutron)
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