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What is WIMP?

- Weakly Interacting Massive Particles

- Hypothetical Particles

- Candidate of Dark Matter

- Interaction through the Weak Nuclear Force and Gravity

- Non-relativistic Particles
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Direct Detection of WIMP

- Detect the elastic scattering of WIMP with nuclei in the 

detector by measuring the nuclear recoil energy

- Experiment in Underground for reduce background signal 

(Ex. Muon Flux) 
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Direct Detection of WIMP

Collaboration Laboratory Detector Published year

LUX SURF(USA) Xe 2017

XENON LNGS(ITALY) Xe 2017
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LUX(Large Underground Xenon experiment)

S.C.Kim(2012)

SURF(Sanford Underground Research Facility)
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Detector(Time-Projection Chamber)

1. Reconstruction of interaction vertices in 3D dimensions

2. Discrimination between electronic recoils(ER) and nuclear recoils(NR)

Two measurable signal channels

: S1, S2

- S1 : VUV(vacuum ultra violet) 

photons from scintillation

- S2 : electrons from ionization  

-> Drift to the surface of the liquid 

and into the gas via an applied 

electric field 

-> Producing secondary 

electroluminescence photons



72018-10-29

ER and NR selection

250kg ultra pure liquid Xenon Shielding by water tank(2017)

ER band : BLUE

NR band : RED

Exposure days : 332.0 days
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Background

Predicted background rates(2014)
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Upper limit of WIMP nucleus cross section

• Get event rate without background

• Obtain total WIMP rate using standard halo model

• Compare real signal with simulated WIMP signal for each WIMP mass 

• Obtain WIMP-nucleus cross section for each WIMP mass
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XENON1T Experiment

Laboratori Nazionali del Gran Sasso(LNGS)
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XENON1T

• 3200kg liquid Xenon

• 10−46𝑐𝑚2=10−10pb

• Minimum cross section 

is 7.7 × 10−47𝑐𝑚2 for 

35 − 𝐺𝑒𝑉/𝑐2 WIMPs

XENON collaboration(2017)
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WIMP–nucleon spin independent cross section
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