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PandaX-II	detector
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Calibration	and	Reconstruction
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TM (template matching method)
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Vertex	reconstruction

• 𝛥t between S1 and S2 → 
‘Z’

• two methods developed, 
one based on MC (TM), 
and one based on data 
(PAF) → ‘XY’
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PAF	reconstruction
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V.	N.	Solovov	et	al,	IEEE	doi:	10.1109/TNS.2012.2221742

• position-dependent 
PAF for each PMT 

• leading to a better 
FV definition 

33 keV events distribution
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LED	calibration

• 3 LEDs mounted 
for gain calibration.

• twice a week 
calibration carried 
out
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3D	uniformity	correction	on	S1	and	S2

• position dependency

• Light Yield (LY) and ChargeYield 
(CY) @ 164 keV for vertical and 
horizontal correction
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Detector	parameters												
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g2g1

• Gaussian fits to all 
ER peaks in data

• Uncertainty 
estimated using 
energy nonlinearity

• Liner fit to extract 
g2g1

S1 detected efficiency electron extract efficiency ⨉ electron gain
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Energy	nonlinearity	and	resolution

• <2% nonlinearity 
achieved for 
[33,1332]keV

• Resolution 
approaching 5% 
@ high energy
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Tritium	calibration
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• Aver. E @ 5.7keV

• spatially-uniform  → FV(Fiducial Volume )

•  removed by normal purification

• Single scatter ( β decay )

CH3T insert system

ER band from CH3T calibration

leakage fraction 
(0.32±0.11)% 

Phys.Rev.	D93	(2016)	no.7,	072009	
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AmBe	calibration
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low-intensity (approximately 2 
Hz) 241Am-Be (AmBe) neutron 
source with improved statistics
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AmBe	calibration
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Applied to calculate the dark 
matter detection probability.

MC & Data show 
good agreement

NR band from AmBe calibration

NR efficiency from AmBe calibration 
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Conclusion
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• Better reconstruction in vertex and energy 

• Achieved a better understanding of Xe NR and 
ER from AmBe and tritium calibration

• PandaX-II results coming with these calibration 
is so exciting !!!
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PandaX	collaboration	&	CJPL
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PandaX	experiment
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PandaX＝Particle	and	Astrophysical	Xenon	Experiments	

PandaX-I: 120 kg DM 
experiment 
2009-2014 

PandaX-II: 500 kg DM 
experiment  
2014-2017 

PandaX-III: 200 kg to 1 ton 
136Xe 0vDBD experiment 
2016- 

PandaX-xT:   multi-
ton DM experiment 
2016-
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Corrected S1 (PE)
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